Clinical Kidney Journal, 2024, vol. 17, no. 10, sfae274

https:/doi.org/10.1093/ckj/sfae274
Advance Access Publication Date: 6 September 2024
Original Article

Clinical Kidney Journa

ORIGINAL ARTICLE

Chronic kidney disease-associated pruritus and
quality of life with difelikefalin treatment:

a post hoc analysis of phase 3 data using the

Skindex-10 questionnaire

Sonja Stéander?, Steven Fishbane?, Thilo Schaufler?, Despina Ruessmann?,
Isabelle Morin3, Frédérique Menzaghi*, Warren Wen* and
Kamyar Kalantar-Zadeh ©°

1Center for Chronic Pruritus, University of Miinster, Miinster, Germany, Northwell Health, Great Neck, New
York, NY, USA, 3CSL Vifor, Glattbrugg, Zurich, Switzerland, *Cara Therapeutics Inc., Stamford, CT, USA and
>University of California Irvine, Irvine, CA, USA

Correspondence to: Sonja Stander; E-mail: Sonja.Staender@ukmuenster.de

CLiNicAL KIDNEY JOURNAL

ABSTRACT

Background. Pruritus is a common condition in chronic kidney disease (CKD), especially for patients receiving
haemodialysis. CKD-associated pruritus (CKD-aP) can be distressing and have a negative impact on quality of life (QoL).
This post hoc analysis aimed to assess the relationship between pruritus relief and QoL.

Methods. Data from phase 3 trials [(NCT03422653, NCT03636269 grouped), and NCT03998163] of the novel antipruritic
difelikefalin (N = 914) were used to assess the relationship between reductions in pruritus intensity at Week 12 (24-h
Worst Itching Intensity Numeric Rating Scale; WI-NRS), perceived improvement in itch (Patient Global Impression of
Change, PGI-C) and pruritus-related QoL (Skindex-10 questionnaire).

Results. Patients receiving difelikefalin had greater improvements in Skindex-10 total scores than those receiving
placebo [LS mean treatment difference -3.4; 95% confidence interval (CI) -5.5, -1.3; P = .002] and greater improvements
across Skindex-10 domains (disease, mood and social functioning) at Week 12. In patients receiving difelikefalin, those
with clinically meaningful improvements in pruritus (>3-point reduction in WI-NRS score) at Week 12 had a greater
improvement in Skindex-10 total score (mean difference 14.2; 95% CI 11.0, 17.3; P < .001) and Skindex-10 domains than
those with a <3-point reduction in WI-NRS score. Improvements in Skindex-10 total scores correlated with PGI-C.
Conclusions. Improvements in pruritus intensity following 12 weeks of treatment with difelikefalin were associated
with improvements in QoL. Larger improvements in Skindex-10 scores were seen in patients with a greater reduction in
pruritus intensity, indicating that improvements in pruritus are associated with a range of factors, such as mood and
social functioning, that affect pruritus-related QoL.
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KEY LEARNING POINTS

What was known:

(CKD-aP) versus placebo.
This study adds:

placebo.

Potential impact:

aspects of the patient’s QoL.

e Pruritus is known to have a potentially large impact on the quality of life (QoL) of patients with chronic kidney disease (CKD).
e Difelikefalin is a novel antipruritic that has previously been shown to reduce itch in patients with CKD-associated pruritus

e This post hoc analysis reports that patients with CKD-aP undergoing haemodialysis who experienced a reduction in pruritus
intensity—as measured by the Worst Itching Intensity Numeric Rating Scale—also reported improvements in several factors
affecting QoL—as measured by the Skindex-10 questionnaire, such as mood and social functioning.

e Greater improvements in pruritus intensity and QoL were reported in those receiving difelikefalin versus those receiving

e This analysis highlights that a reduction in pruritus intensity for patients with CKD results in improvements in various

INTRODUCTION

Pruritus can be an extremely distressing condition and is
estimated to affect 18%-55% of patients with chronic kidney
disease (CKD), depending on factors such as dialysis, age,
severity of CKD and geographical location [1-7]. Recent data
from the International Dialysis Outcomes and Practice Patterns
Study estimated that over one-third of patients undergoing
haemodialysis (HD) experienced moderate-to-extreme symp-
toms of CKD-associated pruritus (CKD-aP) [2, 3], while a separate
study using the Kidney Disease Quality of Life survey estimated
that fewer patients (14.5%) were very much/extremely bothered
by pruritus [5].

Patients with CKD-aP often experience diminished quality of
life (QoL) [5, 6, 8-10], with chronic pruritus as impactful on QoL
as chronic pain in some cases [9]. Worse CKD-aP intensity has
been associated with reduced sleep quality [3, 11-13], increased
likelihood of patients suffering from depression, risk of hospital-
ization and increased mortality [10, 12, 14-18]. The importance
of QoL in patients with CKD has been highlighted by initiatives
such as the Standardized Outcomes in Nephrology partnership
[19, 20]. Despite this, there has historically been a lack of ap-
proved treatments for CKD-aP, leading clinicians and patients
to resort to off-label treatments that may have limited efficacy
or tolerability for some patients [2, 21].

Difelikefalin is a novel antipruritic agent approved in the
USA, EU and other locations for the treatment of moderate-to-
severe CKD-aP in adults undergoing HD [22-27]. Efficacy and
safety of difelikefalin in CKD-aP was assessed in three phase
3 trials: KALM-1, KALM-2 and Study 3105 [28-30]. Difelikefalin
is a selective x-opioid receptor agonist that acts by activating
x-opioid receptors on peripheral sensory neurons and immune
cells [31-33]. The KALM trials demonstrated that difelikefalin
significantly reduced pruritus intensity and improved pruritus-
related QoL versus placebo [28, 30, 34], while the single-arm
safety study, Study 3105, reported that difelikefalin was well
tolerated and showed improved effects on sleep and pruritus-
related QoL [29]. Difelikefalin demonstrated a favourable safety
profile across the clinical trial programme, including during
long-term use [28, 29, 35].

Patient-reported outcome (PRO) tools are key to effective
disease monitoring in conditions with subjective symptoms
such as pruritus [36]. A wide variety of PRO instruments are
available for measuring generic and disease-specific health-

related QoL, and can be used in clinical trials and in the clin-
ical management of CKD-aP [10]. However, in routine practice,
PRO tools are seldom utilized in clinical decision-making [37].
One such tool for the measurement of pruritus-related QoL, the
Skindex-10 questionnaire, has been validated in patients with
CKD-aP [10, 16] and was used in the phase 3 difelikefalin studies
[28-30, 34]. Other PRO tools used in difelikefalin phase 3 studies
include the Patient Global Impression of Change (PGI-C), which
has previously been utilized in conjunction with the 24-h Worst
Itching Intensity Numerical Rating Scale (WI-NRS) to confirm
whether the improvement in pruritus intensity correlates with
the patients’ perception of the change in their condition [38, 39].

The present post hoc analysis of data from the pooled KALM-1
and -2 trials, and Study 3105, aimed to assess the relationship
between pruritus relief—categorized as a </>3-point improve-
ment (reduction) in 24-h WI-NRS score from baseline to Week
12—and QoL assessed by Skindex-10 question, domain and
total score changes from baseline to Week 12 for patients re-
ceiving difelikefalin (KALM-1 and -2, and Study 3105) or placebo
(KALM-1 and -2). The relationship between Skindex-10 score
changes from baseline to Week 12 and PGI-C scores at Week 12
were also assessed (KALM-1 and -2).

MATERIALS AND METHODS
Studies

Exploratory post hoc analysis was conducted using pooled data
from the phase 3 difelikefalin studies: KALM-1 and -2, and open-
label Study 3105 (NCT03422653, NCT03636269 and NCT03998163,
respectively). Detailed methods of these studies have been de-
scribed in previous publications [28-30, 35].

Briefly, KALM-1 and -2 were multicentre, double-blind,
placebo-controlled trials in which 851 adults with moderate-
to-severe CKD-aP [baseline weekly mean WI-NRS score >4
(KALM-1) or =5 (KALM-2)] undergoing HD were randomized 1:1
to receive 0.5 pg/kg intravenous difelikefalin, or placebo, thrice
weekly for 12 weeks [30].

Study 3105 was an open-label, multicentre, single-arm, safety
study enrolling 222 adults with moderate-to-severe CKD-aP (WI-
NRS >5 at baseline) undergoing HD, who received 0.5 pg/kg in-
travenous difelikefalin thrice weekly for 12 weeks [29].

Outcome measures included the proportion of patients
reporting a >3-point improvement in WI-NRS score from
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Table 1: KALM-1 and -2: changes from baseline to Week 12 in Skindex-10 scores for patients receiving difelikefalin.

>3-point WI-NRS improvement

<3-point WI-NRS improvement

Mean % change
from baseline to

Mean % change
from baseline to

Baseline Week 12 end of Week 12 Baseline Week 12 end of Week 12

Skindex-10 question (mean, SD) n=172? n=175% n=170? n = 1682 n=167?2 n =165

During the past week, how often have you been bothered by:

1. Your itching? 4.7 (1.4) 1.7 (1.5) —62.7 (30.7) 48 (14 3.5 (1.6) —24.3 (40.6)

2. The persistence/recurrence of 4.5 (1.4) 1.7 (1.5) —60.0 (43.0) 4.4 (1.5) 3.3(1.7) —19.3 (50.0)
your itching?

3. The appearance of your skin from 3.9(1.9) 1.5(1.8) —64.2 (42.5) 3.9 (1.9) 2.9 (1.8) —25.4 (61.3)
scratching?

Disease domain (Q1-3) 13.1 (4.1) 4.9 (4.3) —61.6 (35.1) 13.1 (4.2) 9.7 (4.6) —20.0 (49.9)
4. Frustration about your itching? 4.6 (1.6) 1.5(1.7) —69.2 (35.0) 4.3 (1.8) 2.9 (1.9) —32.6 (56.3)
5. Being annoyed about your 4.4 (1.7) 1.5(1.7) —65.2 (45.1) 4.3 (1.9) 2.9(1.9) —33.1 (44.9)

itching?
6. Feeling depressed about your 2.6 (2.3) 0.9 (1.4) —66.5 (54.1) 2.6 (2.2) 2.1(1.9) —32.0 (51.5)
itching?

Mood/emotional distress domain 11.6 (4.7) 3.8 (4.5) —69.5 (35.0) 11.3 (5.1) 7.9(5.3) —30.3 (47.8)

(Q4-6)
7. Feeling embarrassed about your 2.9(2.3) 1.0 (1.6) —68.2 (37.8) 3.2(2.1) 2.3(2.0) —25.4 (79.9)
itching?
8. The effects of your itching on 2.8(2.2) 0.9 (1.5) —70.2 (41.4) 2.8(2.2) 2.2 (2.0) —27.9 (65.5)
your interactions with others
(e.g. interactions with family,
friends, close relationships etc.)
9. The effects of your itching on 2.7 (2.2) 0.9 (1.4) —67.8 (51.0) 2.6(2.2) 2.1(2.0) —29.0 (62.7)
your desire to be with people?
10. The effect of your itching 2.8 (2.1) 0.9 (1.3) —71.8 (42.4) 2.7 (2.1) 2.1(2.0) —28.4(70.1)
making it hard to work or do
what you enjoy?
Social functioning domain (Q7-10) 11.2 (8.1) 3.7 (5.4) —68.2 (52.5) 11.3(7.7) 8.6 (7.4) 4.7 (204.6)
Total score 36.0 (15.1) 12.3 (12.9) —65.2 (42.9) 35.5(14.9) 26.0 (16.1) —15.4 (82.5)

an are given for the total score.

Q, question; SD, standard deviation; WI-NRS, 24-hour Worst Itching Intensity Numeric Rating Scale.

baseline to Week 12, proportion of patients with >4-point
improvement in WI-NRS score and change from baseline to
Week 12 in pruritus-related QoL measured using the Skindex-10
questionnaire [29, 30].

This analysis assessed the change in Skindex-10 ques-
tion, domain, and total scores from baseline to Week 12 in
all patients with available data. The Skindex-10 questionnaire
consists of 10 questions that ask patients how often in the
past week they have been bothered by different aspects of
their pruritus (Supplementary data, Fig. S1) [16, 30]. For each
question, scores range from 0 (‘never bothered’) to 6 (‘always
bothered’). Questions can be grouped into three pruritus-
related domains: disease (questions 1-3), mood/emotional dis-
tress (questions 4-7) and social functioning (questions 8-10);
the total Skindex-10 score (0-60) is calculated as the sum
of the numeric values of each answer [16, 30]. A >15-point
reduction from baseline in the total Skindex-10 score has
been reported to indicate a clinically relevant improvement in
QoL in adult patients undergoing HD with moderate-to-severe
pruritus [30, 38].

Owing to differences in study design, not all results will use
data from both KALM-1 and -2 and Study 3105. Changes in
Skindex-10 score from baseline to Week 12 were compared for
patients receiving difelikefalin versus placebo (KALM-1 and -2),
and for patients receiving difelikefalin only (Study 3105) with
or without a clinically meaningful reduction in pruritus inten-

sity (defined as a >3-point improvement in WI-NRS score [39,
40]) from baseline to Week 12 and reporting different PGI-C cat-
egories (KALM-1 and -2).

Statistical analysis

For KALM-1 and -2 analyses, changes from baseline to Week 12
in Skindex-10 scores were compared between treatment groups
using analysis of covariance with fixed effects for treatment,
baseline score, use of anti-pruritic medication during the week
prior to randomization, presence of specific medical condi-
tions and a region/study combined variable as covariates. Least
squares (LS) means and 95% confidence intervals (CIs) are pre-
sented. Missing values were not imputed. For patients receiving
difelikefalin, changes from baseline to Week 12 in Skindex-10
scores between clinically meaningful reduction in pruritus in-
tensity [<3 and >3-point improvement (reduction) in 24-h WI-
NRS score from baseline to Week 12] were compared using a
t-test. Means and 95% CIs are presented (including for the com-
parison of patients reporting different PGI-C categories). Esti-
mated % used logistic regression model with terms for base-
line score, treatment group, use of anti-itch medication during
the week prior to randomization, presence of specific medical
conditions and the region/study combined variable. For Study
3105, all comparisons were conducted using a t-test; means and
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Figure 1: KALM-1 and -2: change from baseline to Week 12 in (A) Skindex-10 individual questions and (B) Skindex-10 domain and total scores for patients receiving
difelikefalin versus placebo (ITT population). ANCOVA, analysis of covariance; CI, confidence interval; ITT, intention-to-treat; LS, least squares; Q, question. ANCOVA

test used to determine significance; labels show treatment differences in LS mean
LS mean and 95% Cls were based on ANCOVA with fixed effects for treatment, base

change from baseline to Week 12 (95% CI) between difelikefalin and placebo.
line Skindex-10 score, use of anti-pruritic medication during the week prior to

randomization, the presence of specific medical conditions and a region/study combined variable as covariates. Missing values were not imputed. Clinically relevant
difference in Skindex-10 total score was defined as a >15-point improvement from baseline [28, 30].

95% Cls are presented. As this was an exploratory post hoc anal-
ysis, all P-values should be interpreted with caution.

RESULTS
Baseline characteristics

In total, 752 patients (385 patients receiving difelikefalin and
367 patients receiving placebo) from KALM-1 and -2, and 216
patients from Study 3105 had total Skindex-10 scores at base-
line and were included in this analysis. Of these patients, 705
from KALM-1 and -2 (340 patients receiving difelikefalin and 365
patients receiving placebo) and 189 patients from Study 3105

reported a >3 or <3-point improvement in WI-NRS score at
Week 12. The n numbers for Skindex-10 scores varied by ques-
tion, domain and total scores. Baseline Skindex-10 question and
domain scores were consistent across all three studies (Tables 1
and 2).

Relationship between improvement in Skindex-10
scores and treatment with difelikefalin or placebo

In KALM-1 and -2, a mean change from baseline to Week 12
was reported in Skindex-10 individual question scores for
both difelikefalin- (Table 1 and Fig. 1A) and placebo-treated
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Figure 2: Study 3105: change from baseline to Week 12 in (A) Skindex-10 individual questions and (B) Skindex-10 domain and total scores for patients receiving

difelikefalin (safety population). Q, question. Numbers of patients analysed for each

question were: 197 (Q1 ‘Itching’, Q2 ‘Persistence/reoccurrence, Q8 ‘Interactions’,

Q9 ‘Desire to be with others’ and Q10 ‘Work’), 196 (Q6 ‘Depressed’ and Q7 ‘Embarrassed’), 195 (Q3 ‘Appearance of skin’ and Q5 ‘Annoyed’), and 194 (Q4 ‘Frustration’).
Clinically relevant difference in Skindex-10 total score was defined as a >15-point improvement from baseline [30, 38].

groups (Fig. 1A), with significantly greater treatment differences
(improvements) reported by patients receiving difelikefalin
versus placebo for all questions in the disease and
mood/emotional distress domains (questions 1-6; all P < .05)
and numerically greater treatment differences in questions in
the social functioning domain (questions 7-10) (Fig. 1A). This
resulted in greater improvements with difelikefalin versus
placebo in the disease (LS mean treatment difference —1.4;
95% CI —-2.0, —0.7; P < .001) and mood/emotional distress
domains (LS mean treatment difference —1.3; 95% CI -2.0,

—0.6; P < .001), and numerically greater improvements in the
social functioning domain (LS mean treatment difference —0.8;
95% CI —1.7, 0.1; P = .084). Greater improvements with dife-
likefalin versus placebo were also seen in the Skindex-10 total
score (difelikefalin: —16.8; placebo: —13.4; LS mean treatment
difference —3.4; 95% CI —5.5, —1.3; P = .002) (Fig. 1B).

Similar trends of improvement to those reported for
KALM-1 and -2 were observed in Study 3105. Mean reductions
(improvements) in Skindex-10 scores with difelikefalin from
baseline to Week 12 were reported for all questions (Fig. 2A
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Table 2: Study 3105: changes from baseline to Week 12 in Skindex-10 scores in patients receiving difelikefalin.

>3-point WI-NRS improvement

<3-point WI-NRS improvement

Mean % change
from baseline to

Mean % change
from baseline to

Baseline Week 12 end of Week 12 Baseline Week 12 end of Week 12

Skindex-10 question (mean, SD) n = 140° n = 1422 n= 1392 n =492 n =502 n =482

During the past week, how often have you been bothered by:

1. Your itching? 4.7 (1.3) 1.6 (1.5) —65.0 (31.9) 4.8 (1.2) 3.3 (1.6) —30.4 (31.8)

2. The persistence/recurrence of 4.5(1.4) 1.4 (1.5 —66.2 (33.8) 4.5(1.2) 3.1(1.6) —31.2 (33.9)
your itching?

3. The appearance of your skin from 3.7 (2.0) 1.2 (1.6) —67.0 (43.2) 3.2 (1.9) 2.4 (1.9) —28.6 (59.2)
scratching?

Disease domain (Q1-3) 12.9 (4.0) 4.2 (4.1) —65.9 (31.6) 12.5 (3.6) 8.7 (4.6) —30.7 (31.4)
4. Frustration about your itching? 4.4 (1.7) 1.4 (1.6) —65.0 (44.7) 3.8(1.9) 2.6 (2.2) —35.3 (58.5)
5. Being annoyed about your 4.3 (1.8) 1.2 (1.6) —66.1(61.7) 3.8(2.2) 2.8(2.1) —29.1 (69.8)

itching?
6. Feeling depressed about your 2.1(2.0) 0.5 (1.1) —73.3 (48.4) 2.1(2.1) 1.3(1.9) —42.6 (78.0)
itching?

Mood/emotional distress domain 10.9 (4.7) 3.1(3.7) —67.3 (49.5) 9.5(5.4) 6.7 (5.5) —37.4 (47.5)

(Q4-6)
7. Feeling embarrassed about your 2.5(2.1) 0.6 (1.1) —77.3(35.6) 2.4 (2.2) 1.5 (2.0) —34.0(93.1)
itching?
8. The effects of your itching on 2.5(2.0) 0.5 (1.0) —78.5 (40.2) 2.5(2.3) 1.4 (1.8) —43.0 (101.6)
your interactions with others
(e.g. interactions with family,
friends, close relationships etc.)
9. The effects of your itching on 2.2 (1.9) 0.4 (1.1) —84.1 (44.1) 2.2(2.2) 1.1(1.8) —52.3(55.9)
your desire to be with people?
10. The effect of your itching 2.7 (2.0) 0.4 (1.0) —79.9 (43.7) 2.6 (2.2) 1.3 (1.8) —40.4 (81.3)
making it hard to work or do
what you enjoy?
Social functioning domain (Q7-10) 9.9 (7.0) 2.0 (3.8) —75.5 (45.3) 9.6 (8.1) 5.3(6.9) —49.4 (55.4)
Total score 33.6 (13.9) 9.2 (10.3) —70.2 (30.5) 31.1(14.9) 20.9 (15.3) —35.4 (38.3)

an are given for the total score.

Q, question; SD, standard deviation; WI-NRS, 24-hour Worst Itching Intensity Numeric Rating Scale.

and Table 2) and domains (disease: —7.4; mood/emotional
distress: —6.5; social functioning: —6.9). The mean improvement
in total score from baseline to Week 12 was —21.0, which was
greater to that reported in KALM-1 and KALM-2 (Fig. 2B).

Relationship between WI-NRS score improvement and
Skindex-10 score in patients treated with difelikefalin

Across all studies, greater improvements in Skindex-10 ques-
tion scores from baseline to Week 12 were reported for patients
treated with difelikefalin with a >3-point improvement in WI-
NRS score versus patients with a <3-point improvement in WI-
NRS score (all P < .05) (Figs 3 and 4). Reductions (improvements)
in individual question scores for patients receiving difelikefalin
with a >3-point improvement in WI-NRS score from baseline
to Week 12 ranged from a mean of -1.8 to -3.1 for patients in
KALM-1 and -2 (Fig. 3A) and -1.6 to -3.1 for patients in Study
3105 (Fig. 4A), compared with a mean of -0.5 to -1.5 for patients
in KALM-1 and -2 (Fig. 3A) and -0.8 to -1.5 for patients in Study
3105 (Fig. 4A) for patients receiving difelikefalin with a <3-point
improvement in WI-NRS score from baseline to Week 12.

In KALM-1 and -2, mean improvements in Skindex-10 do-
mains and total score from baseline to Week 12 reported by
patients receiving difelikefalin with >3-point improvements in
WI-NRS score were greater than those reported for patients with
<3-point improvements in WI-NRS score (disease domain, —8.3

versus —3.4 for >3-point and <3-point WI-NRS score improve-
ment, respectively; mood/emotional distress domain, —7.9 ver-
sus —3.5; social functioning domain, —7.5 versus —2.7; and —23.8
versus —9.7 in the total score; all P < .001) (Fig. 3B). The corre-
sponding mean percentage [standard deviation (SD)] change in
total Skindex-10 scores from baseline to Week 12 was —65.2%
(42.9) for >3-point improvements in WI-NRS score and —15.4%
(82.5) for 3-point improvements (Table 1).

Results for Skindex-10 domain and total scores in Study 3105
followed a similar pattern. Mean improvements reported by
patients receiving difelikefalin from baseline to Week 12 with a
>3-point improvement in WI-NRS score were approximately
double those reported for patients with <3-point improvements
(disease domain: —8.7 versus —3.8 for >3-point and <3-point
WI-NRS score improvement, respectively; mood/emotional
distress domain: —7.8 versus —3.1; social functioning domain
—8.0 versus —4.3; total score: —24.4 versus —11.4; all P < .001)
(Fig. 4B). Absolute and relative percentage improvements were
consistent in KALM-1 and -2, and Study 3105. The corresponding
mean percentage (SD) change in total Skindex-10 scores from
baseline to Week 12 in Study 3105 was —70.2% (30.5) for >3-point
improvements in WI-NRS score and —35.4% (38.3) for <3-point
improvements (Table 2).

Similar results were observed for patients reporting >4-
point improvements in WI-NRS score, compared with <4-point
improvements (Supplementary data, Figs S2 and S3). Patients
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was defined as a >15-point improvement from baseline [30, 38].

with >4-point improvements in WI-NRS score experienced
significantly greater improvements in Skindex-10 question,
domain, and total scores versus patients with <4-point im-
provements (all P < .05).

In addition, of patients with moderate itch (WI-NRS <7) at
baseline, 59.7% of patients receiving difelikefalin and 30.7% of
patients receiving placebo achieved a >15-point improvement
of Skindex-10 total score. The corresponding patients with se-
vere itch (WI-NRS >7) at baseline who achieved a >15-point
improvement of Skindex-10 total score were 54.1% of patients

receiving difelikefalin and 47.8% of patients receiving placebo
(Supplementary data, Fig. S4A). In Study 3105, 72.1% of pa-
tients with severe CKD-aP at baseline (WI-NRS >7) achieved
a >15-point improvement of Skindex-10 total score, compared
with 43.3% of patients with moderate CKD-aP (WI-NRS <7)
(Supplementary data, Fig. S4B).

In KALM-1 and KALM-2, patients with >3-point improve-
ments in WI-NRS score at Week 12 experienced greater improve-
ments in Skindex-10 domain and total scores (Supplementary
data, Fig. SS5A) versus patients with <3-point improvements
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in WI-NRS scores (Supplementary data, Fig. SSB), regardless of
whether they were receiving difelikefalin or placebo.

Assessment of relationships between Skindex-10
scores and PGI-C categories at Week 12 in KALM-1
and -2

Greater improvements in mean Skindex-10 total and domain
scores were associated with greater improvements in PGI-C
from baseline to Week 12 (Fig. S5A and B). Patients reporting
that their pruritus had ‘much improved’ or ‘very much im-

proved’ had greater improvements in Skindex-10 total score
(Fig. 5A), whereas patients with ‘no change’ or worsened pru-
ritus achieved minimal, if any, improvements in Skindex-10 do-
mains/total scores. For those who reported that their pruritus
had ‘minimally’ to ‘very much improved’ at Week 12, consistent
improvements were seen across all Skindex-10 domains (Fig. 5B).

DISCUSSION

This analysis is the first to suggest an association between re-
duced pruritus intensity and improved QoL in patients with
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ment from baseline [30, 38].

CKD receiving a pharmacological intervention, with pruritus in-
tensity measured using a validated, standardized instrument
(the WI-NRS) and patient QoL measured by the Skindex-10 tool.
Several previous studies have reported an association between
pruritus intensity and poor QoL, indicating that patients with
more severe pruritus intensity experience worse QoL than those
with mild pruritus symptoms [3, 5, 6, 9, 10, 14, 16], and that im-
provements in pruritus intensity may lead to improvements in
pruritus-related QoL, as shown in the phase 3 difelikefalin stud-
ies [16, 28-30, 34]. The results of this post hoc analysis add to

this evidence by showing greater improvements in Skindex-10
total scores for patients receiving difelikefalin versus placebo,
and in those receiving difelikefalin with a clinically meaningful
>3-point improvement in WI-NRS score than those with a
<3-point improvement in WI-NRS score.

In KALM-1 and -2, patients receiving difelikefalin for
12 weeks had greater improvements in total Skindex-10 scores
than those receiving placebo [30], irrespective of baseline
pruritus severity. In patients who had severe itch at baseline,
the percentage of those who achieved an improvement in QoL
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(>15-point improvement of Skindex-10 total score) at Week 12
was comparable with those with moderate itch at baseline. No-
tably, even patients treated with placebo experienced improve-
ments in QoL, albeit not to the same extent as those treated with
difelikefalin. It has previously been reported that participation
in clinical trials may result in better outcomes for patients,
irrespective of treatment provided [41, 42], possibly owing
to enhanced care and monitoring over the study period. In
addition, CKD-aP is known to be underestimated, underre-
ported and likely underdiagnosed [11, 43]. Acknowledgement
of the severity of symptoms and their impact on patients, as
well as the potential for pruritus-relief while taking part in
clinical trials, may improve patients’ responses to QoL ques-
tionnaires. However, the greater improvements in QoL and
pruritus intensity reported by patients receiving difelikefalin
versus placebo imply that the greater improvements seen are
related to difelikefalin treatment. In Study 3105 a higher share
of patients who had severe CKD-aP at baseline achieved an im-
provement in QoL (>15-point improvement in Skindex-10 total
score) at Week 12 compared with those with moderate CKD-aP
at baseline, which could be attributable to a larger absolute
improvement in itch intensity in patients with severe CKD-aP at
baseline [44].

Improvements in QoL from baseline to Week 12 following
difelikefalin treatment were reported for all questions in the
Skindex-10 questionnaire in KALM-1 and -2, and Study 3105.
This may be indicative of the impact that pruritus-related
discomfort has on many aspects of patients’ lives. Notably, pa-
tients receiving difelikefalin and reporting clinically meaningful
>3-point improvements in pruritus intensity via the WI-NRS
also reported consistent improvements across Skindex-10
domains, suggesting that multiple aspects contributing to
patients’ QoL can be improved by achieving reductions in
pruritus intensity.

In the current analysis the subset of patients receiving dife-
likefalin reporting that they felt that their itch was ‘much’ or
‘very much’ improved (via the PGI-C) at Week 12 also reported
greater improvements in Skindex-10 total, further indicating
the positive effect of perceived improvement in pruritus on
QoL. It was also observed that only the subset of patients with
‘much’ improved or ‘very much’ improved itch had a >5-point
improvement in Skindex-10 domain scores. This >5-point im-
provement may therefore represent a clinically relevant thresh-
old for Skindex-10 domains. If that were the case, in this post
hoc analysis, the >5-point improvements in Skindex-10 domain
scores for patients with a >3-point improvement in WI-NRS
score in the KALM-1 and -2 trials, and from Study 3105, could
be clinically relevant. However, further analyses are needed be-
fore conclusions can be made regarding the clinical relevance of
this >5-point threshold.

The post hoc nature of the analysis means that the data
presented should be considered exploratory and interpreted
with caution. Validation of clinically relevant Skindex-10 do-
main improvements may provide clarity on the importance of
the reported score improvements, which is beyond the scope of
this analysis.

Conclusion

In this post hoc analysis of the phase 3 difelikefalin clinical trial
programme in patients with CKD-aP, an improvement in pru-
ritus intensity (>3-point reduction in WI-NRS) from baseline
to Week 12 with difelikefalin treatment was associated with
greater improvements in QoL, as assessed by the Skindex-10

questionnaire, versus those who did not achieve as great an im-
provement in pruritus intensity (<3-point reduction in WI-NRS
score). The patients’ perception of the change in their pruritus
correlated with a measured improvement in pruritus (WI-NRS)
and with QoL. This analysis suggests that a reduction in pruritus
intensity may improve QoL in patients with CKD-aP.

SUPPLEMENTARY DATA

Supplementary data are available at Clinical Kidney Journal online.

ACKNOWLEDGEMENTS

Medical writing support was provided by Katherine Hardy,
PhD, AXON Communications (London, UK) and funded by Vifor
Fresenius Medical Care Renal Pharma Ltd.

FUNDING

This study was funded by Vifor Fresenius Medical Care Renal
Pharma Ltd.

AUTHORS’ CONTRIBUTIONS

All authors participated in the data analysis and preparation
of the manuscript and approved the final manuscript for
publication.

DATA AVAILABILITY STATEMENT

The data underlying this article were provided by Cara Thera-
peutics, Inc., with permission. Data will be shared on request to
the corresponding author with permission from Cara Therapeu-
tics, Inc.

CONFLICT OF INTEREST STATEMENT

S.S. reports consulting fees from Almirall, Beiersdorf, Bellus
Health, Cara Therapeutics, Inc., Celgene Corporation, Galderma
Laboratorium, Galderma R&D, LEO Pharma, Menlo Therapeu-
tics, Novartis, Sienna Biopharmaceuticals, Trevi Therapeutics
and Vanda Pharmaceuticals; lecture fees from Sanofi; and is
an investigator for Dermasence, Kiniksa, Menlo Therapeutics,
Novartis and Trevi Therapeutics. S.F. reports receipt of grants
from Cara Therapeutics, Inc. T.S., D.R. and .M. are employees
and shareholders of CSL Vifor. EM. and W.W. are employees
and shareholders of Cara Therapeutics, Inc. K.K.-Z. reports com-
mercial honoraria and support from Abbott, AbbVie, Alexion,
Amgen, AstraZeneca, Aveo, Chugai, DaVita, Fresenius, Genen-
tech, Haymarket Media, Hospira, Kabi, Keryx, Novartis, Pfizer,
Relypsa, Resverlogix, Sandoz, Sanofi, Shire, Vifor, UpToDate and
ZS Pharma.

REFERENCES

1.  Wulczyn KE, Rhee EP, Myint L et al. Incidence and risk factors
for pruritus in patients with nondialysis CKD. Clin ] Am Soc
Nephrol 2023;18:193-203.

2. Jha CM, Dastoor HD, Gopalakrishnan N et al. Obstacles to
early diagnosis and treatment of pruritus in patients with
chronic kidney disease: current perspectives. Int ] Nephrol
Renovasc Dis 2022;15:335-52. https://doi.org/10.2147/I]JNRD.
$294147


https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae274#supplementary-data
https://doi.org/10.2147/IJNRD.S294147

10.

11.

12.

13.

14.

15.

16.

17.

18.

Sukul N, Karaboyas A, Csomor PA et al. Self-reported pru-
ritus and clinical, dialysis-related, and patient-reported
outcomes in hemodialysis patients. Kidney Med 2021;3:42—
53.e1. https://doi.org/10.1016/j.xkme.2020.08.011

Hu X, Sang Y, Yang M et al. Prevalence of chronic
kidney disease-associated pruritus among adult dialy-
sis patients: a meta-analysis of cross-sectional studies.
Medicine (Baltimore) 2018;97:e10633. https://doi.org/10.1097/
MD.0000000000010633

Ramakrishnan K, Bond TC, Claxton A et al. Clinical charac-
teristics and outcomes of end-stage renal disease patients
with self-reported pruritus symptoms. Int ] Nephrol Renovasc
Dis 2013;7:1-12.

Weiss M, Mettang T, Tschulena U et al. Health-related qual-
ity of life in haemodialysis patients suffering from chronic
itch: results from GEHIS (German Epidemiology Haemodial-
ysis Itch Study). Qual Life Res 2016;25:3097-106. https://doi.
0rg/10.1007/s11136-016-1340-4

Sukul N, Speyer E, Tu C et al. Pruritus and patient re-
ported outcomes in non-dialysis CKD. Clin ] Am Soc Nephrol
2019;14:673-81. https://doi.org/10.2215/CJN.09600818
Agarwal P, Garg V, Karagaiah P et al. Chronic kidney disease-
associated pruritus. Toxins (Basel) 2021;13:527. https://doi.
org/10.3390/toxins13080527

Kini SP, DeLong LK, Veledar E et al. The impact of pruritus
on quality of life: the skin equivalent of pain. Arch Derma-
tol 2011;147:1153-6. https://doi.org/10.1001/archdermatol.
2011.178

Shirazian S, Aina O, Park Y et al. Chronic kidney disease-
associated pruritus: impact on quality of life and cur-
rent management challenges. Int ] Nephrol Renovasc Dis
2017;10:11-26. https://doi.org/10.2147/]JNRD.S108045
Rayner HC, Larkina M, Wang M et al. International compar-
isons of prevalence, awareness, and treatment of pruritus in
people on hemodialysis. Clin ] Am Soc Nephrol 2017;12:2000—
7. https://doi.org/10.2215/CJN.03280317

Kim D, Pollock C. Epidemiology and burden of chronic kid-
ney disease-associated pruritus. Clin Kidney ] 2021;14:i1-7.
https://doi.org/10.1093/ckj/sfab142

Weiner DE, Schaufler T, McCafferty K et al. Difelikefalin im-
proves itch-related sleep disruption in patients undergo-
ing haemodialysis. Nephrol Dial Transplant 2023;39:1125-37.
https://doi.org/10.1093/ndt/gfad245

Pisoni RL, Wikstrom B, Elder SJ et al. Pruritus in haemodial-
ysis patients: international results from the Dialysis
Outcomes and Practice Patterns Study (DOPPS). Nephrol
Dial Transplant 2006;21:3495-505. https://doi.org/10.1093/
ndt/gfl461

Susel ], Batycka-Baran A, Reich A et al. Uraemic pruritus
markedly affects the quality of life and depressive symp-
toms in haemodialysis patients with end-stage renal dis-
ease. Acta Derm Venereol 2014;94:276-81. https://doi.org/10.
2340/00015555-1749

Mathur VS, Lindberg J, Germain M et al. A longitudinal study
of uremic pruritus in hemodialysis patients. Clin ] Am Soc
Nephrol 2010;5:1410-9. https://doi.org/10.2215/CJN.00100110
Ting SW, Fan PC, Lin YS et al. Uremic pruritus and
long-term morbidities in the dialysis population. PLoS
One 2020;15:e0241088. https://doi.org/10.1371/journal.pone.
0241088

Orasan OH, Muresan F, Mot A et al. Hemodialysis pa-
tients with pruritus and insomnia have increased risk of
death. Blood Purif 2020;49:419-25. https://doi.org/10.1159/
000505147

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

CKD-aP and QoL with difelikefalin treatment | 11

SONG Executive Committee. Standardised Outcomes in
Nephrology Initiative. 2021; [cited 2021 16/11/2021]. Available
from: https://songinitiative.org/ (20 September 2024, date
last accessed).

Gonzalez AM, Gutman T, Lopez-Vargas P et al. Patient and
caregiver priorities for outcomes in CKD: a multinational
nominal group technique study. AmJ Kidney Dis 2020;76:679-
89. https://doi.org/10.1053/j.ajkd.2020.03.022

Lipman ZM, Paramasivam V, Yosipovitch G et al. Clinical
management of chronic kidney disease-associated pruritus:
current treatment options and future approaches. Clin Kid-
ney J 2021;14:116-22. https://doi.org/10.1093/ckj/sfab167

US Food and Drug Administration. Korsuva Prescribing
Information. 2021; [cited 2021 16/11/2021]. Available from:
https://www.accessdata.fda.gov/drugsatfda_docs/label/
2021/214916s000Ibl.pdf (20 September 2024, date last
accessed).

European Medicines Agency. Kapruvia Summary of Prod-
uct Characteristics. 2022. Available from: https://www.
ema.europa.eu/en/documents/product-information/
kapruvia-epar-product-information_en.pdf (20 September
2024, date last accessed).

Government of Canada. Regulatory Decision Summary—
Korsuva. 2022; Available from: https://hpr-rps.hres.ca/
reg-content/regulatory-decision-summary-detail. php?
lang=en&linkID=RDS01042 (20 September 2024, date last
accessed).

Therapeutic Goods Administration—Australian Govern-
ment: Department of Health and Aged Care. KORSUVA
(difelikefalin). 2022. Available from: https://www.tga.gov.au/
resources/auspmd/korsuva (20 September 2024, date last
accessed).

Singapore Government Health Services Authority. New
Drug Approvals—August. 2022; Available from: https://www.
hsa.gov.sg/announcements/new-drug-approval/new-drug-
approvals—august-2022 (20 September 2024, date last
accessed).

Swissmedic. Kapruvia® (Active Substance: Difelikefalin). 2022.
Available from: https://www.swissmedic.ch/swissmedic/
en/home/about-us/publications/public-summary-swiss-
par/public-summary-swiss-par-kapruvia.html (20 Septem-
ber 2024, date last accessed).

Fishbane S, Jamal A, Munera C et al. A phase 3 trial of dife-
likefalin in hemodialysis patients with pruritus. N Engl ] Med
2020;382:222-32. https://doi.org/10.1056/NEJM0a1912770
Weiner DE, Vervloet MG, Walpen S et al. Safety and effec-
tiveness of difelikefalin in patients with moderate-to-severe
pruritus undergoing hemodialysis: an open-label, multicen-
ter study. Kidney Med 2022;4:100542. https://doi.org/10.1016/
j.xkme.2022.100542

Topf J, Wooldridge T, McCafferty K et al. Efficacy of dife-
likefalin for the treatment of moderate to severe pruritus
in hemodialysis patients: pooled analysis of KALM-1 and
KALM-2 phase 3 studies. Kidney Med 2022;4:100512. https:
//doi.org/10.1016/j.xkme.2022.100512

Gardell LR, Spencer RH, Chalmers DT et al. Preclinical pro-
file of CR845: a novel, long-acting peripheral kappa opioid
receptor agonist. Poster Presentation at the International Asso-
ciation for the Study of Pain, Glasgow, UK, 2008.

Menzaghi F, Spencer R, Abrouk N et al. (422) CR845, a periph-
eral kappa opioid, provides better pain relief with less nau-
sea and vomiting than placebo in patients after bunionec-
tomy.J Pain 2015;16:5S81. https://doi.org/10.1016/j.jpain.2015.
01.341


https://doi.org/10.1016/j.xkme.2020.08.011
https://doi.org/10.1097/MD.0000000000010633
https://doi.org/10.1007/s11136-016-1340-4
https://doi.org/10.2215/CJN.09600818
https://doi.org/10.3390/toxins13080527
https://doi.org/10.1001/archdermatol.2011.178
https://doi.org/10.2147/IJNRD.S108045
https://doi.org/10.2215/CJN.03280317
https://doi.org/10.1093/ckj/sfab142
https://doi.org/10.1093/ndt/gfad245
https://doi.org/10.1093/ndt/gfl461
https://doi.org/10.2340/00015555-1749
https://doi.org/10.2215/CJN.00100110
https://doi.org/10.1371/journal.pone.0241088
https://doi.org/10.1159/000505147
https://songinitiative.org/
https://doi.org/10.1053/j.ajkd.2020.03.022
https://doi.org/10.1093/ckj/sfab167
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/214916s000lbl.pdf
https://www.ema.europa.eu/en/documents/product-information/kapruvia-epar-product-information_en.pdf
https://hpr-rps.hres.ca/reg-content/regulatory-decision-summary-detail.php?lang=en&linkID=RDS01042
https://www.tga.gov.au/resources/auspmd/korsuva
https://www.hsa.gov.sg/announcements/new-drug-approval/new-drug-approvals---august-2022
https://www.swissmedic.ch/swissmedic/en/home/about-us/publications/public-summary-swiss-par/public-summary-swiss-par-kapruvia.html
https://doi.org/10.1056/NEJMoa1912770
https://doi.org/10.1016/j.xkme.2022.100542
https://doi.org/10.1016/j.xkme.2022.100512
https://doi.org/10.1016/j.jpain.2015.01.341

33.

34.

35.

36.

37.

38.

12 | S.Stinderetal

Spencer R, Gardell L, Desai R et al. Anti-inflammatory effects of
the peripheral kappa opioid receptor agonist CR845: a novel ap-
proach for the treatment of inflammatory disease. Montreal: In-
ternational Association for the Study of Pain, 2010.
Wooldridge T, Mccafferty K, Schoemig M et al. Efficacy
and safety of difelikefalin for moderate-to-severe CKD-
associated pruritus: a global phase 3 study in hemodialy-
sis patients (KALM-2) [abstract FR-OR24]. ] Am Soc Nephrol
2020;31:22-3. https://doi.org/10.1681/ASN.202031105122d
Fishbane S, Wen W, Munera C et al. Safety and tolerabil-
ity of difelikefalin for the treatment of moderate to severe
pruritus in hemodialysis patients: pooled analysis from the
phase 3 clinical trial program. Kidney Med 2022;4:100513.
https://doi.org/10.1016/j.xkme.2022.100513

Periera M, Stdnder S. Measurement tools for chronic pru-
ritus: assessment of the symptom and the associated
burden: a review. Itch 2019;4:e29. https://doi.org/10.1097/itx.
0000000000000029

National Institute for Health and Care Excellence. Dife-
likefalin for Treating Pruritus in People Having Haemodialy-
sis: Technology Appraisal Guidance (TA890). 2023. Available
from: https://www.nice.org.uk/guidance/TA890 (20 Septem-
ber 2024, date last accessed).

Fishbane S, Mathur V, Germain MJ et al. Randomized con-
trolled trial of difelikefalin for chronic pruritus in hemodial-
ysis patients. Kidney Int Rep 2020;5:600-10. https://doi.org/10.
1016/j.ekir.2020.01.006

40.

41.

42.

43.

44,

. Vernon MK, Swett LL, Speck RM et al. Psychometric val-

idation and meaningful change thresholds of the Worst
Itching Intensity Numerical Rating Scale for assessing itch
in patients with chronic kidney disease-associated pruri-
tus. J Patient Rep Outcomes 2021;5:134. https://doi.org/10.1186/
$41687-021-00404-z

Vernon M, Stdnder S, Munera C et al. Clinically meaningful
change in itch intensity scores: an evaluation in patients
with chronic kidney disease-associated pruritus. ] Am Acad
Dermatol 2021;84:1132-4. https://doi.org/10.1016/j.jaad.2020.
06.991

Clarke M, Loudon K. Effects on patients of their healthcare
practitioner’s or institution’s participation in clinical trials: a
systematic review. Trials 2011;12:16. https://doi.org/10.1186/
1745-6215-12-16

Braunholtz DA, Edwards SJL, Lilford R]. Are randomized clin-
ical trials good for us (in the short term)? Evidence for a
trial effect. J Clin Epidemiol 2001;54:217-24. https://doi.org/10.
1016/S0895-4356(00)00305-X

Aresi G, Rayner HC, Hassan L et al. Reasons for underreport-
ing of uremic pruritus in people with chronic kidney dis-
ease: a qualitative study.J Pain Symptom Manage 2019;58:578-
86.e2. https://doi.org/10.1016/j.jpainsymman.2019.06.010
Weiner DE, Vervloet MG, Menzaghi F et al. Improvement of
itch with difelikefalin in CKD patients on dialysis by base-
line itch severity: SA-PO286. ] Am Soc Nephrol 2022;33:682.
https://doi.org/10.1681/ASN.2022331151682a

Received: 29.2.2024; Editorial decision: 2.9.2024

© The Author(s) 2024. Published by Oxford University Press on behalf of the ERA. This is an Open Access article distributed under the terms of the Creative
Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution,
and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com


https://doi.org/10.1681/ASN.20203110S122d
https://doi.org/10.1016/j.xkme.2022.100513
https://doi.org/10.1097/itx.0000000000000029
https://www.nice.org.uk/guidance/TA890
https://doi.org/10.1016/j.ekir.2020.01.006
https://doi.org/10.1186/s41687-021-00404-z
https://doi.org/10.1016/j.jaad.2020.06.991
https://doi.org/10.1186/1745-6215-12-16
https://doi.org/10.1016/S0895-4356(00)00305-X
https://doi.org/10.1016/j.jpainsymman.2019.06.010
https://doi.org/10.1681/ASN.20223311S1682a
https://creativecommons.org/licenses/by-nc/4.0/
mailto:journals.permissions@oup.com

	INTRODUCTION
	MATERIALS AND METHODS
	Studies
	Statistical analysis
	RESULTS
	Baseline characteristics
	Relationship between improvement in Skindex-10 scores and treatment with difelikefalin or placebo
	Relationship between WI-NRS score improvement and Skindex-10 score in patients treated with difelikefalin
	Assessment of relationships between Skindex-10 scores and PGI-C categories at Week 12 in KALM-1 and -2
	DISCUSSION
	Conclusion
	SUPPLEMENTARY DATA
	ACKNOWLEDGEMENTS
	FUNDING
	AUTHORS’ CONTRIBUTIONS
	DATA AVAILABILITY STATEMENT
	CONFLICT OF INTEREST STATEMENT
	REFERENCES

