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ABSTRACT

Background. The associations between self-reported chronic kidney disease-associated pruritus (CKD-aP) and
patient-reported outcomes (PROs) have been reported using various instruments to assess itch. Data collection via
multiple CKD-aP instruments allows the evaluation of different domains and measurements of CKD-aP burden and may
help tailor data capture for future research or clinical care.

Methods. An electronic PRO (ePRO) survey was distributed to European hemodialysis (HD) patients enrolled in the
Dialysis Outcomes and Practice Patterns Study (DOPPS) in 2021-23. The DOPPS is an international cohort study that aims
to investigate practice patterns and outcomes in HD patients. The ePRO survey included multiple CKD-aP instruments:
Average Itch and Worst Itching Intensity Numerical Rating Scales (AI-NRS, WI-NRS) and a Kidney Disease Quality of Life
(KDQOL)-36 single question. Linear and logistic regression were used to estimate adjusted associations between CKD-aP
instruments and various PROs.
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Results. This analysis included 769 patients who completed the WI-NRS from HD facilities in France, Germany, Italy,
Spain, Sweden and the UK. The correlation between WI-NRS and the KDQOL-36 itch question was 0.88 overall and 0.46
among patients at least somewhat bothered by itch. Mean WI-NRS scores stratified by response to the KDQOL-36 itch
question were 8.1, 6.4, 4.1 and 3.1 for extremely, very much, moderately and somewhat bothered, respectively. Patients
with worse WI-NRS scores reported worse sleep quality, greater fatigue, more depressive symptoms, and lower mental
and physical quality of life; these associations were similar to those observed for the KDQOL-36 itch question.
Conclusion. Correlation between CKD-aP instruments was high overall, but moderate among the subgroup of patients
bothered by itch; differences can be partially attributed to the recall period for the KDQOL-36 (4 weeks) vs the Al- and
WI-NRS (24 h). The consistent associations of these instruments with poor outcomes underscores the importance to
identify and effectively treat HD patients suffering from pruritus.
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KEY LEARNING POINTS

What was known:

those usually implemented in observational studies.

ferent studies.
This study adds:

failure patients.

help translate findings from different settings.

Potential impact:

e Pruritus is a burdensome symptom commonly experienced by people with kidney failure.
e Randomized controlled trials of interventions to treat pruritus often use patient-reported outcomes that are different than

e Understanding the relationship between multiple measures of pruritus is important to contextualize findings between dif-

e We found that instruments commonly used in pruritus research [e.g. the single Kidney Disease Quality of Life (KDQOL)-36
pruritus question]| are relatively well correlated with single measure numerical scales [e.g. Average Itch and Worst Itching
Intensity Numerical Rating Scales (AI- and WI-NRS)] that were used to measure pruritus in clinical trials among kidney

e The mean WI-NRS scores corresponding to different levels of response to the KDQOL-36 pruritus question are also useful to

e Our findings provide support to better interpret pruritus measures in the dialysis population.
e Future researchers can use our results to design new studies investigating risk factors or interventions for pruritus.

INTRODUCTION

Chronic kidney disease-associated pruritus (CKD-aP) affects up
to two-thirds of patients receiving dialysis [1]. Patients with
greater severity of CKD-aP more often report lower physical and
mental quality of life, lower sleep quality, greater fatigue and
more depression, and face higher risks of adverse clinical out-
comes [2]. CKD-aP is frequently underreported by patients, un-
derrecognized by nephrologists and undertreated in many dial-
ysis centers [3].

Although many validated patient-reported outcomes (PROs)
of CKD-aP are available, limitations often prevent their imple-
mentation in clinical practice [4]. Questionnaire burden has been
a longstanding problem [5], but recent studies have shown that
single items, such as the itchy skin question from the Kidney
Disease Quality of Life (KDQOL)-36 or visual analog scale (VAS),
correlate well with multidimensional patient-reported outcome
measures (PROMs) assessing pruritus-related quality of life, such
as the Skindex-10 score [6, 7].

Large observational studies of CKD-aP have commonly used
the KDQOL-36 itch question. However, randomized controlled
trials (RCTs) rarely use this question to assess the efficacy of pru-
ritus treatments due to its longer recall period of 4 weeks and the
restricted, discrete levels categorizing pruritus intensity [8]. In-
stead, low-burden validated single-item numerical rating scales
(NRS), such as the Worst Itching Intensity NRS (WI-NRS) and the

Average Itch NRS (AI-NRS) are more commonly used in RCTs [9].
It is difficult to compare findings between observational stud-
ies and RCTs because the correlations between some of these
different CKD-aP instruments have not been estimated in the
kidney failure population. Moreover, associations between nu-
merical scales for itch and other PROs such as sleep disturbance,
health-related quality of life (HRQOL) and depression have not
been described in large, representative populations of patients
with kidney failure. These limitations restrict the application
and interpretation of numerical scales to assess pruritus in pop-
ulations with kidney failure.

In this cross-sectional analysis of a longitudinal study using
electronic-PROMs among in-center hemodialysis (HD) patients
in six western European countries, we report the associations
between WI-NRS, AI-NRS and other CKD-aP measures, including
the single-item KDQOL-36 itch question and the 5-D Itch scale.
We also describe the associations between pruritus numerical
scales and low-burden measures of fatigue, depression and sleep
quality that can be implemented in clinical practice.

MATERIALS AND METHODS
Study design and data sources

We analyzed cross-sectional baseline data from an electronic
patient-reported outcome (ePRO) prospective ancillary study



nested within the Dialysis Outcomes and Practice Patterns Study
(DOPPS) phase 7 (2021-23), a multicenter, international study of
adult chronic in-center HD patients.

Patients at European DOPPS sites in six countries (France,
Germany, Italy, Spain, Sweden and the UK) were approached for
their consent to participate in this ancillary study. Consented
patients agreed to complete a brief ePRO questionnaire each
quarter during an 18-month data collection period. Only base-
line data were available at the time of this analysis.

The DOPPS data collected during this study period includes
patient demographics, socioeconomic measures, comorbidities,
laboratory measures, medication prescriptions and prospective
follow-up for hospitalization and mortality. The data yielded by
the ePRO questionnaires was merged into the overall DOPPS
dataset.

Exposure assessment

The primary exposure of interest was the severity level of self-
reported itch measured using the WI-NRS, a single-item instru-
ment that has been developed for dermatologic conditions and
validated among end-stage kidney disease (ESKD) patients with
pruritus [9]. The WI-NRS measures the worst itching intensity
experienced over the past 24 h on a numerical scale from 0 to
10, with higher scores indicating worse itch intensity. A >3-point
difference in the WI-NRS has been identified as a minimally clin-
ically important difference (MCID) [9]. For most analyses, we cat-
egorized WI-NRS scores into five levels: no pruritus (0), mild pru-
ritus (1-3), moderate pruritus (4-6), severe pruritus (7, 8) and very
severe pruritus (9, 10), following previous studies [10]. In sec-
ondary analyses, we substituted the AI-NRS, which captures the
average itch in the past 24 h.

Additional CKD-aP measures were: (i) KDQOL-36 itch ques-
tion, in which patients were asked to rate the extent to which
they were bothered by itchy skin during the past 4 weeks (1, not
at all; 2, somewhat; 3, moderately; 4, very much; 5, extremely)
[11]; and (ii) 5-D Itch scale, assessing five dimensions of itch
(degree, duration, direction, disability and distribution) during
the past 2 weeks. Included CKD-aP instruments are summarized
in Supplementary data, Table S1.

Outcome assessment

HRQOL was measured by the KDQOL-36 Physical Component
Summary (PCS) and Mental Component Summary (MCS) scores.
Low PCS and MCS have been associated with worse clinical
outcomes among ESKD patients and are validated measures of
HRQOL in this population [12]. The MCID for MCS and PCS is con-
sidered to be 5 points [13].

Fatigue was measured using the SONG-HD (Standardized
Outcomes in Nephrology-Hemodialysis) Fatigue questionnaire.
The SONG-HD Fatigue measure consists of three items to rep-
resent fatigue-related dimensions experienced during the prior
week, that assess (i) the effect of fatigue on life participation,
(ii) tiredness and (iii) level of energy. These dimensions are as-
sessed on a 4-point Likert scale indicating increasing severity,
and ranges from 0 (not at all) to 3 (severely). An overall fatigue
score is calculated by summing the responses across the three
questions, resulting in a scale ranging from 0 (no fatigue) to 9
(maximum fatigue) [14].

Sleep quality was assessed by the single-item sleep quality
scale (SQS), a widely used, self-reported questionnaire designed
to evaluate sleep quality in various populations [15]. The range
for possible SQS scores is from O (terrible quality) to 10 (excellent
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quality). Depression was defined by the 10-item Center for Epi-
demiologic Studies Depression Scale (CESD-10), a self-reported
questionnaire abbreviated from the original 20-item CES-D scale
[16], designed to measure depressive symptoms in the general
population [17]. The CESD-10 evaluates various aspects of de-
pressive symptoms, including affective, cognitive and somatic
manifestations [17]. The scale has demonstrated strong validity,
reliability and internal consistency across diverse populations,
including patients with chronic conditions such as ESKD [18].
CESD-10 scores range from 0 to 30. Scores of 10 or higher are
indicative of depressive symptoms.

Statistical analysis

We performed descriptive analyses to summarize patient char-
acteristics by CKD-aP severity using WI-NRS categories. The
Spearman correlation coefficient was used to estimate the cor-
relation between CKD-aP instruments, both overall and among
a subgroup of patients who reported being at least somewhat
bothered by itch on the KDQOL-36 itch question. To estimate
mean differences [with 95% confidence intervals (CI)] in PROs
measured on a continuous scale, we used linear regression mod-
els. Such models assume that observations are independent,
that the relationship between the exposure and outcome is lin-
ear, and that the variance of errors terms is consistent across
all levels of the independent variables. For binary outcomes,
we used Poisson regression models to estimate prevalence ra-
tios (with 95% CIs). All models were adjusted for potential con-
founders including age, sex, race and 12 summary comorbidi-
ties. Poisson models assume independence of observations and
linearity between the log of the mean outcome and the indepen-
dent variables.

Secondary analyses were conducted substituting the AI-NRS
(measuring average itch) and KDQOL-36 itch question (4-week
recall period) as the exposure variable, to evaluate the consis-
tency of the associations between CKD-aP and PROs.

To reduce questionnaire burden, patients reporting being
“not at all” bothered by itchy skin on the KDQOL-36 itch ques-
tion were asked to skip all other CKD-aP assessments, including
WI-NRS. A score of 0 for the WI-NRS and AI-NRS was imputed for
patients who reported being “not bothered at all” by itchy skin
on the KDQOL-36 itch question because these data were clearly
not missing at random. These individuals not at all bothered by
pruritus are important to include and served as the reference
group for analyses of associations with PROs. We performed cor-
relation analyses both with and without these “not at all both-
ered” patients to first assess how strongly the WI-NRS and the
KDQOL-36 itch question were correlated across the spectrum of
patients and second to assess how they distinguished between
itch severity among those with established itch.

To assess how the correlation between KDQOL-36 and the
WI-NRS scores varied by imputation assumption, acknowledg-
ing that a small but non-zero proportion of patients responding
“not at all bothered” may have scored >0 on the WI-NRS if given
the opportunity, we considered two scenarios as sensitivity anal-
yses. The first considered that 80% of patients who reported not
being bothered by itchy skin in the KDQOL-36 would have a WI-
NRS of 0; the second scenario assumed assume 60% for the same
proportion.

RESULTS

A total of 859 HD patients from France (N = 161), Germany
(N = 230), Italy (N = 128), Spain (N = 165), Sweden (N = 83) and
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859 patients were offered ePRO

67 patients excluded — did

A 4

v

not respond to the KDQOL
single itch question

KDQOL single itch question

792 patients responded to the

23 patients excluded — did

A 4

not have WI-NRS

769 patients had WI-NRS

Outcome N eligible
SF-12 Mental Health Composite (MCS) 651
SF-12 Physical Health Composite (PCS) 651
Fatigue 714
Sleep Quality Scale (SQS) 759

Figure 1: Flow-chart of sample inclusion and exclusion.

the UK (N = 92) completed the ePRO baseline questionnaire. Af-
ter excluding 90 patients without data available on the primary
CKD-aP exposure (WI-NRS), 769 were included in the analysis
(Fig. 1). Patient characteristics were similar between the included
and excluded cohort of patients (Supplementary data, Table S2).
Patient characteristics by categories of pruritus defined by
WI-NRS are described in Table 1. Among the 769 patients, 420
(55%) had no pruritus, 141 (18%) mild pruritus, 125 (16%) mod-
erate pruritus, 57 (7%) severe pruritus, and 26 (3%) very severe
pruritus. The mean age ranged from 63 years in the very se-
vere pruritus group to 67 years in the mild pruritus group. The
median duration of dialysis was longest in the severe pruri-
tus group (4.2 years), followed by the group without pruritus
(3.0 years). The proportion of female patients was highest in
the severe pruritus group (44%) and lowest in the mild pruritus
group (26%). The prevalence of cardiovascular comorbidities was
slightly higher among patients with more severe pruritus, while
the frequency of diabetes was similar across groups by pruritus
severity. The prevalence of catheter use increased with pruri-
tus severity, while single pool Kt/V values were similar across all
groups. Serum albumin levels were lowest in the severe pruritus
group (3.56 g/dL), and serum phosphorus levels were highest in
the severe and very severe pruritus groups (5.25 and 5.21 mg/dL,
respectively). C-reactive protein levels were generally higher
with pruritus severity, with the highest median value observed
in the severe pruritus group (10.0 mg/L). The distribution of pa-
tient characteristics by pruritus severity as measured by the AI-
NRS was similar to WI-NRS (Supplementary data, Table S3).

Among all patients, the correlation with WI-NRS was
0.97 for AI-NRS and 0.88 for the KDQOL-36 itch question.
These results were consistent in multiple imputation scenarios
(Supplementary data, Table S3). For patients with at least some
degree of pruritus as measured by the KDQOL-36 itch question
at baseline, the correlation between WI-NRS and the KDQOL-36
itch question was much lower (0.46) while AI-NRS and WI-NRS
remained very highly correlated (0.90).

The correlation between the 5-D Itch and KDQOL-36 itch
question was 0.54 while for both AI-NRS and WI-NRS it was 0.67.
Among patients with at least some degree of pruritus, the 5-
D Itch domain most highly correlated with the KDQOL-36 itch
question was the degree domain (r = 0.60), while the least cor-
related was the direction domain (r = 0.28). The correlation be-
tween all 5-D Itch domains and the KDQOL-36 itch question is
provided in Supplementary data, Table S4.

Figure 2 depicts mean NRS scores by the categories of the
KDQOL-36 itch question. The mean WI-NRS scores stratified by
response to the KDQOL-36 itch question were 8.1 for extremely
bothered, 6.4 for very much bothered, 4.1 for moderately both-
ered and 3.1 for somewhat bothered. The AI-NRS and WI-NRS
responses were consistent, with most patients having similar re-
sponses (Fig. 2).

Patients with worse WI-NRS scores tended to have
worse sleep quality, greater fatigue and lower MCS and
PCS scores (Fig. 3). Consistent results by AI-NRS are shown
in Supplementary data, Fig. S1. After adjusting for potential
confounders, WI-NRS was inversely associated with MCS, PCS
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Table 1: Sample characteristics by pruritus severity as measured by WI-NRS.

CKD pruritus and ePRO | 5

Moderate Severe Very severe
Characteristics No pruritus (0) Mild pruritus (1-3) pruritus (4-6) pruritus (7-8) pruritus (9-10)
Patients, N (%) 420 (55) 141 (18) 125 (16) 57 (7) 26 (3)
Age, years 65.8 (13.4) 67.0 (14.6) 65.9 (14.3) 65.9 (14.8) 63.0 (15.4)
Duration of dialysis, years 3.0 (1.0,7.1) 2.8 (0.9, 5.4) 2.9(1.0,6.2) 4.2(1.3,7.6) 4.0 (1.3,9.0)
Female, % 39 26 32 44 42
Black race, % 6 3 5 5 6
Coronary artery disease, % 30 20 33 38 31
Cerebrovascular disease, % 12 11 11 9 12
Congestive heart failure, % 18 15 20 23 31
Other cardiovascular disease, % 28 29 31 38 42
Peripheral vascular disease, % 29 15 21 36 23
Hypertension, % 90 89 91 88 85
Diabetes, % 40 34 38 47 38
Cancer (non-skin) , % 19 27 24 25 12
Gastrointestinal bleeding, % 5 4 5 2 8
Lung disease, % 11 12 14 12 35
Neurologic disease, % 11 9 9 13 4
Any psychiatric disorder, % 15 12 17 20 15
Catheter use, % 30 31 40 38 35
Single pool Kt/V 1.55 (0.37) 1.56 (0.35) 1.47 (0.28) 1.59 (0.35) 1.54 (0.30)
Serum albumin, g/dL 3.76 (0.48) 3.74 (0.52) 3.73 (0.51) 3.56 (0.52) 3.72 (0.58)
Serum phosphorus, mg/dL 4.84 (1.72) 4.84 (1.74) 4.70 (1.58) 5.25(1.71) 5.21 (2.24)
C-reactive protein, mg/L 6.0 (2.4, 20.0) 8.0 (3.1,19.3) 8.1 (3.0, 20.0) 10.0 (4.3, 24.0) 9.5 (4.6, 21.0)
Results are expressed as mean (standard deviation), median (interquartile range) or prevalence (%).
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Figure 2: Distribution of WI-NRS and AI-NRS, by KDQOL-36 itchy skin question response.
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Figure 3: Distribution of general health-related quality of life, sleep quality and fatigue, stratified by WI-NRS.

and fatigue (Fig. 4). Higher WI-NRS scores linearly associated
with poorer KDQOL-36 scores, more so with MCS than PCS.
Supplementary data, Fig. S2 summarizes similar results by
AI-NRS.

Patients having WI-NRS scores consistent with being mod-
erately to very severely bothered by itch had an approxi-
mately 2-fold higher adjusted prevalence of reporting depres-
sive symptoms consistent with the diagnosis of depression
(i.e. having a CES-D score >10) compared with those without
itchy skin (Table 2). Associations were similar when substitut-
ing AI-NRS as the exposure variable. For comparison purposes,
Supplementary data, Figs S3 and S4 display four of the main
patient-reported outcomes in relationship to patient responses
to the single KDQOL-36 itch question, with results being similar
to those seen using WI-NRS.

DISCUSSION

In this cross-sectional analysis of a prospective international
study using ePRO data collection among HD patients, we found
that the correlation between CKD-aP instruments was very high
overall, but moderate among the subgroup of patients both-
ered by itch. Higher WI-NRS scores were associated with worse
mental and physical components of HRQOL and a higher preva-
lence of depression. Our findings confirm the extensive lit-
erature describing poorer quality of life among patients with
CKD-aP [2] and show that low-burden, electronically captured
PROMs can be deployed in real-world settings among ESKD
patients.

Our results are consistent with earlier work by Reich et al.
[10] and Phan et al. [19], based upon patients with itchy skin fol-

lowed in dermatology clinics in Germany, Poland and Japan. A
high test-retest reproducibility was described by these studies,
with correlation coefficients >0.80 between the VAS, NRS, and
either a 4- or 5-point verbal rating scale (VRS) in the assessment
of pruritus. Although the 5-point VRS used by Reich et al. [10]
consists of response categories very similar to the KDQOL single
itch question used in our study, the time frame of the past 24 h
typically used for the VRS is considerably shorter than the time
frame of past 4 weeks used for the KDQOL-36 itch question. De-
spite this time-frame difference between the VRS and KDQOL-
36 itch question, it is informative to see the relatively high cor-
relation in patient responses in our study between the WI-NRS
and KDQOL-36 itch question. Although it is not surprising to see
some absolute differences in the severity of being bothered by
itch in the past 24 h compared with the past 4 weeks, the gen-
eral degree of being bothered by itch was quite similar across in-
struments and recall periods. Thus, a patient’s response to the
single KDQOL itch question pertaining to the past 4 weeks gen-
erally provides a good indication to the extent that patients have
been bothered by itch during the past 24 h.

An important question is whether key patient-reported and
clinical outcomes substantially differ in relationship to the ex-
tent a patient has been bothered by itch over the past 4 weeks
vs the past 24 h. Our study demonstrates that the association
between pruritus and PROs is consistent across different instru-
ments with varying recall periods. Patients bothered by itchy
skin both in the 4-week period and in the 24-h period tended to
have worse sleep quality, more depressive symptoms and lower
quality of life, both mental and physical, even after adjustment
for multiple confounders. Therefore, our results suggest that in-
struments with different recall periods not only yield similar
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Figure 4: Adjusted mean differences between WI-WRS categories for general health-related quality of life, sleep quality and fatigue. "Adjusted for age at patient

questionnaire, gender, Black race and 12 summary comorbidities.

measures of pruritus severity but are also similarly associated
with PROs.

Our results also confirm and expand prior studies on the as-
sociations between CKD-aP and patient characteristics and out-
comes [20]. Similar to prior studies using different measures for
CKD-aP [1], we found that the strength of the association be-
tween pruritus severity and mental or physical components of
quality of life is clinically meaningful [12]. Furthermore, our re-
search provides the first detailed analysis of the associations be-
tween the SONG-HD Fatigue instrument and the WI-NRS and
AI-NRS among ESKD patients. By confirming the association be-
tween pruritus and fatigue measured by an instrument designed
specifically for HD patients, we demonstrate that fatigue in ESKD
is strongly and consistently linked to pruritus. It is notewor-
thy that the SONG-HD Fatigue instrument and the sleep quality

Table 2: Adjusted prevalence ratio of depression (CES-D >10) across
WI-NRS and AI-NRS itch severity categories.

Adjusted?

prevalence ratio

(95% CI) for

Adjusted?®

prevalence ratio

(95% CI) for

‘WI-NRS AI-NRS
categories categories
No pruritus (0) ref ref
Mild pruritus (1-3) 1.15 (0.85,1.57) 1.39 (1.06,1.82)
Moderate pruritus (4-6) 2.04 (1.68,2.48) 2.01 (1.61,2.50)
Severe pruritus (7-8) 2.08 (1.64,2.63) 2.00 (1.54,2.59)
Very severe pruritus (9-10) 1.98 (1.42,2.78) 2.22 (1.34,3.66)

2Adjusted for age, gender, Black race and 12 summary comorbidities.
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scale did not appear to be any more strongly related to CKD-
aP severity in the present study, as seen previously by Sukul
et al. [1] when using the single question PROs of “feeling washed
out or drained” and “poor sleep quality (>3 vs <3 nights/week
of restless sleep)” as surrogates for fatigue and sleep quality,
respectively.

Our study has several limitations. Although specific cut-
points to define pruritus severity based on the WI-NRS have
not been clearly defined, our approach is consistent with prior
studies in similar populations [10]. Moreover, this is a cross-
sectional analysis, and we cannot rule out reverse causality in
the described associations. Also, the severity of CKD-aP in our
study is lower than previously reported, which may suggest that
our sample is not completely representative of the general in-
center HD population in Europe. In fact, although our results are
consistent with prior DOPPS studies including several Euro-
pean countries [1], our analyses are restricted to Western
European countries. Moreover, by study design, to limit ques-
tionnaire burden, patients who did not report pruritus in the
KDQOL-36 itch question were not eligible to answer additional
pruritus questions, leading to informative missingness for nu-
merical scales and the 5-D Itch scale. We addressed this in our
primary analysis by imputing a score of 0 for WI-NRS and AI-NRS
when patients reported being not at all bothered by itchy skin
on the KDQOL-36 question. Two reasons explain this decision.
First, a complete case analysis, excluding patients with missing
NRS, could lead to a strong bias towards the null because the
missing data, consequent to the study design, are not random.
Second, and relatedly, patients reporting being not bothered by
pruritus in the last 30 days (i.e. KDQOL-36) most likely would
report minimal or no pruritus within the last 24 h (i.e. WI-NRS
or AI-NRS). Although imputing a score of 0 for WI-NRS and Al-
NRS could overestimate the true correlation with the KDQOL-
36 itch question, we believe the bias in the imputed case is
smaller than in the complete case analysis. Because of this, the
correlation between CKD-aP instruments was unsurprisingly
sensitive to the imputation assumption, and we reported both
approaches. However, our analyses with distinct imputation as-
sumptions suggest that the correlation between CKD-aP mea-
sures remains high despite the informative missing in our study
design.

Our study also has noteworthy strengths, demonstrating
the feasibility of deploying an ePRO data collection process in
real-world settings of HD patients in Europe. We studied the cor-
respondence between diverse data instruments to measure pru-
ritus intensity and in future analyses will be able to investigate
the longitudinal changes of pruritus intensity and associations
with outcomes including PROs, healthcare resource utilization
and clinical outcomes via linking to the DOPPS core study. Our
results will assist in the development of new prospective stud-
ies, including clinical trials, that aim to assess interventions or
risk factors for CKD-aP outcomes in the HD population. Our re-
sults also aid in the interpretation of observational studies and
clinical trials employing multiple CKD-aP measures. Since the
correlation between KDQOL-36 and numerical scales (WI- and
AI-NRS) is high, studies exploring interventions and risk factors
for pruritus measured on different scales should be consistent
in the HD population, despite expected differences. Finally, our
correlation results can be used in the future for meta-analyses
combining studies using multiple measures for CKD-aP.
Further investigations are needed to generalize our findings
to longitudinal measures and additional CKD-aP measures
assessing multiple pruritus dimensions, such as the 5-D Itch
scale.

In conclusion, this cross-sectional analysis of the DOPPS
ePRO study shows that the KDQOL-36 itch question, as well as
the AI-NRS and WI-NRS measures of pruritus severity are each
similarly associated with worse PROs among HD patients. In-
struments with varying recall periods are highly correlated and
produce comparable results regarding pruritus severity and its
associations with PROs. These findings help to inform clinical
practice in trying to decide which instrument to choose for as-
sessing CKD-aP in patients. Further analysis from the DOPPS
ePRO study will enable interpretation of long-term changes in
pruritus and associated risk factors among HD patients.

SUPPLEMENTARY DATA

Supplementary data are available at Clinical Kidney Journal online.
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