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Chronic itch is a common symptom in haemodialysis
(HD) patients, which is often underestimated. The aim
of this cross-sectional study was to investigate the pre-
valence and factors associated with chronic itch in HD
patients. A total of 860 HD patients from a randomly se-
lected cluster-sample of patients attending dialysis units
in Germany were included. The patients’ mean =+ SD age
was 67.2£13.5 years, 57.2% were male. The point pre-
valence of chronic itch was 25.2% (95% CI 22.4-28.1),
12-month prevalence was 27.2% (95% CI 24.1-30.3) and
lifetime prevalence was 35.2% (95% CI 31.9-38.3). Ch-
ronic itch was significantly less prevalent in patients with
secondary glomerulonephritis as primary renal disease.
A history of dry skin, eczema, and age <70 years were
significantly associated with chronic itch. General health
status and quality of life were significantly more impai-
red in subjects with chronic itch. This is the first repre-
sentative cross-sectional study using a precise definition
of chronic itch and using different prevalence estimates
of chronic itch in HD patients. It demonstrates that chro-
nic itch is a long-lasting burden significantly impairing
patients’ health. Key words: epidemiology; haemodialysis;
HRQOL; itch; itch prevalence; uremic pruritus; uremic
itch; epidemiology of itch.
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Chronic itch (CI), defined as itch lasting for more than
6 weeks, is the most frequent skin symptom caused by
multiple dermatoses, various systemic diseases, as well
as drugs, neurogenic and psychiatric diseases (1, 2). In
end-stage renal disease (ESRD) CI may be termed urae-
mic itch or “chronic kidney disease-associated itch” (3).
Many patients with ESRD depending on haemodialysis
(HD) treatment are affected by CI (3), with worldwide
prevalence ranging from 10% to 85% (1, 4). This wide
range can be explained mainly by the use of different
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measures; whereas some studies measure lifetime pre-
valence explaining higher numbers, others take current
symptoms into account (1). The prevalence and burden of
Cl in HD patients are often underestimated (5), although
studies point to significant reductions in health-related
quality of life (HRQOL) and higher mortality risk caused
by CI (4, 6-8). Since the number of patients on HD will
increase continuously (as a result of the demographic
situation and increased survival of ESRD patients), CI
in dialysis is a field of particular interest.

The aim of this study was to investigate the pre-
valence of CI in HD patients, considering different
prevalence estimates in a cross-sectional study using
a representative, randomly selected cluster-sample re-
presentative for all dialysis units in Germany and using
standardized measures (1, 9—14). The primary study
outcomes were point, 12-month and lifetime prevalence
of CI according to a validated study instrument (9, 10,
15). Secondary outcome measures were characteris-
tics of CI (e.g. severity, localization) (9, 10, 13, 15),
the aetiology of ESRD, generic HRQOL (SF-12) (12,
16), itch-related QOL (ItchyQol) (11), and anxiety and
depression (Hospital and Anxiety Depression Scale
(HADS) (14, 17).

MATERIALS AND METHODS

The German Epidemiological Hemodialysis Itch Study (GE-
HIS) was established in 2012 as a prospective observational
prevalence study based on data from patients’ questionnaires
and patients’ data provided by the dialysis units. Data collection
took place between May and September 2013. Inclusion crite-
ria were: those patients who were diagnosed with ESRD and
undergoing HD treatment; minimum age 18 years; sufficient
knowledge of the German language; ability to read and write;
and no major current cognitive impairment. Ethical approval
was obtained from the University of Heidelberg, Germany
(no. S-648/2012). The study was established according to the
guidelines of good clinical practice and conducted in full ac-
cordance with the protocols of the World Medical Association’s
Declaration of Helsinki. Patients gave their written informed
consent. All results were reported in line with the “Strengthe-
ning the Reporting of Observational Studies in Epidemiology
(STROBE)” recommendations (18).

Calculation of power and sample size was conducted to ena-
ble an epidemiological prevalence study (19). The minimum
sample size needed to detect a prevalence of 20% with 95%
confidence and 5% precision is 425 patients. To take into con-
sideration the design effect of cluster sampling, this value was
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multiplied by 2 (19), resulting in a minimum sample size of 850
patients. Further details of the database and the sampling are
given in Appendix S1'. All selected dialysis units were sent an
information letter by post explaining the study’s background/
details and asking for permission to serve as a study centre.

Study instruments

Prior to this study the needs of HD patients with CI were identified
by conducting qualitative interviews (20). Information relying
on these interviews served to select patient-oriented outcome
measures. The feasibility and reliability of the study instruments
used were proofed within a pre-study investigating 20 HD patients
in a unit that was excluded from the GEHIS study’s data pool.

All patients received a questionnaire about sociodemographic
data (sex, age, occupational status, education, marital status,
ethnic origin). Itching was assessed with the patient questionn-
aire about current CI, CI within the last 12 months, and CI ever
in life (10). Additional items assessed atopic diseases (eczema,
rhinitis, asthma), dry skin and quality of sleep by self-report. A
norm-based 12-item questionnaire (SF-12 questionnaire (16))
measured perceived HRQOL that describes the degree of general
physical health status and mental health distress. Summary scores
are obtained for each of the physical and mental domains by sum-
ming across all 12 items for each, whilst lower scores indicate
lower levels of health. Anxiety and depression, measured by 14
items on a scale ranging from 0 to 3 for the subscales anxiety
and depression (HADS questionnaire) (17), were assessed in all
HD patients, valuing between 0 and 21 for both subscales, also
indicating higher score levels for lower level of health. Dialysis
parameters (e.g. duration of HD) were provided by the HD unit
for all patients and double-checked by the investigator.

If a patient reported current CI or CI within the past 12 months,
a second itch-specific questionnaire assessed duration, frequency,
characteristics, localization, course and deterioration of CI (13,
21), as well as suspected causes of CI. To assess mean, current
and strongest subjective severity of experienced CI, a visual
analogue scale (VAS) ranging from 0 (no itch) to 10 (worst ima-
ginable itch) was used (22, 23). Itch-related QOL was measured
using the ItchyQoL questionnaire, assessing 22 items with a
Likert scale ranging from 1 (never) to 5 (always) in the subscales
symptoms, functionality, emotions and self-efficacy (11).

Procedure

Patients were approached by a research fellow or a dermatolo-
gist of the Department of Clinical Social Medicine, University
Heidelberg, at the beginning of the dialysis session. A patient’s
information and a consent sheet were given to those expressing
intention to participate. After signing, the questionnaires were
distributed and completed immediately by the patient. In order
to include 850 HD patients across a total of 25 dialysis units,
patient recruiting ceased in each dialysis unit once a sufficient
number (34 patients) had been included.

Statistical analyses

A Microsoft Access 2003 database was used for data entry. Data
entry was conducted twice by 2 independent people. All observed
random or potentially systematic inconsistencies in resulting data
were solved to maximize data quality. Statistical analyses were
performed using SPSS (version 20) for Windows. Nominal and
ordinal data were analysed by computing absolute (n) and relative
frequencies (%), respectively, and 95% confidence intervals were
computed. First Fisher’s exact ¢-test and 2 statistics were used
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to identify variables that were significantly associated with CI
and severity of CI in univariate analysis. Differences between
continuous variables (e.g. age) were analysed using independent
t-tests/analysis of variance (ANOVA). Associations between
severity and duration of CI, HRQOL and emotional well-being
are reported using Pearson’s correlation coefficients. p-values
below 0.05 were considered significant.

RESULTS
Study sample

Of the 25 dialysis units contacted, 10 declined the invi-
tation to participate (primary response rate 60%). Three
dialysis units were hospital-based and were excluded
from the sample. Thus, 13 additional dialysis units had
to be randomly selected according to the respective
geographical quadrants (Fig. S1').

A total of 860 HD patients were included in the study
(Table I). The patients’ ages ranged from 21 to 99 years
(mean age 67.2 years, standard deviation (SD) 13.4
years). Of all HD patients 2.6% (n=21) reported having
atopic eczema (also called eczema), 7.0% (n=>58) repor-
ted having allergic asthma, 8.4% (n=69) reported having
hay fever, and 67.1% (n=552) reported having dry skin.

Prevalence of chronic itch

Of'the HD patients 25.2% were currently affected by CI,
27.2% reported having CI within the past 12 months,
and 35.2% reported having had CI at least once in their
life (Tables II and III). Throughout all prevalence items
(point, 12-month and lifetime) men were more likely to

Table 1. Sociodemographic and medical parameters of the study
population (n=860)

Female Male

Total, n (%) 368 (42.8) 492 (57.2)
Age, years, mean (SD) 68.2 (13.9) 66.5 (13.7)
Occupational status, % (1)

Working 5.7(21) 12.2 (60)

Retired 71.0 (260) 69.0 (339)

Other 23.3(85) 18.7 (92)
Schooling, % (n)

Elementary 91.0 (323) 79.2 (373)

Advanced 9.0 (32) 20.8 (98)
Marital status, % (n)

Married/in partnership 43.6 (161) 66.2 (323)

Widowed 36.6 (134) 10.7 (52)

Divorced 7.9 (29) 7.8 (38)

Single 10.9 (40) 14.6 (71)
Origin, % (n)

Germany 91.2 (331) 90.3 (438)

Other 8.8 (32) 9.7 (47)

Dialysis characteristics
Time since dialysis treatment
started, months, mean £ SD (n)
Duration of weekly dialysis
sessions, h, mean + SD (n)
Efficacy of HD treatment, Kt/V
mean + SD (n)

58.3+54.9 (333) 57.4£57.2 (450)
12.8+1.1 (354) 13.0+1.4(481)

16404 (317) 1.4+03 (443)

SD: standard deviation; HD: haemodialysis; Kt/V: urea clearance in relation
to urea distribution volume.
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have CI, e.g. point prevalence was 23.9%

Table 1. Prevalence of chronic itch in the study sample and according to sex (n = 860)

in female vs. 26.2% in men. However, sex
was not significantly associated with Cl in

all prevalence estimates. The mean + SD
age of HD patients with current CI (point
prevalence) was 64.3+13.8 years and

Total Female Male
Prevalence estimates % (n) 95% CI % (n) 95% CI % (n) 95% CI
Point prevalence 252 (217) 22.3-28.1 23.9(88) 19.3-28.5 26.2(129) 22.6-30.0
12-month prevalence 27.2 (234) 24.2-30.5 25.8(95) 21.5-30.6 28.3(139) 24.6-32.2
Lifetime prevalence  35.2 (303) 32.0-38.1 34.5(127) 29.4-39.2 35.8(176) 31.5-40.2

of non-affected HD patients 68.2 +13.2
years. There was a significant association
between the prevalence of CI (point prevalence) and age.
Patients aged <70 years were significantly more affected
by CI than those >70 years (Fig. 1). No significant dif-
ferences in prevalence estimates emerged in relation to
ethnic origin, schooling, and patients’ marital status. Ho-
wever, patients in employment were significantly more
likely to have experienced CI ever in life, whilst current
occupational status did not correlate significantly with
the other prevalence estimates. The 12-month prevalence,
lifetime prevalence and point prevalence of CI were
significantly higher in HD patients with self-reported
eczema, hay fever and dry skin. All prevalence items
were significantly higher in HD patients with a history
of eczema compared with those without eczema.

Regarding the actiology of ESRD, there were no
significant differences in prevalence estimates in pye-
lonephritis, hypertensive nephritis, unknown and other
actiologies (Table II). Patients with primary chronic
glomerulonephritis were significantly more likely to
have experienced CI (point, 12-month and lifetime
prevalences); however, after adjusting for age and time
since HD treatment started, the aetiology was no longer
significantly associated with CI. Chronic itch was sig-
nificantly less prevalent (all prevalence estimates) in
patients with secondary glomerulonephritis as primary
renal disease.

Characteristics of chronic itch

Important characteristics of CI are shown in Table IV
and Fig. 2. Of the patients studied, 57.1% suggested
that dialysis treatment caused their CI (n=109). Of
these, 40.4% reported that the CI was worst directly
after HD (n=44), 33.9% during HD (n=37), and 24.8%

Table I1. Prevalence of chronic itch according to the aetiology of end-stage renal

did not report any relationship (#=27). Mean+ SD
severity of CI ((weakest + worse severity)/2)) of CI
of all patients was 4.1 + 1.7, worst severity within the
last 6 weeks was 6.5 +2.5. The severity at the time of
investigation was 4.2 +2.6. In female patients the se-
verity of weakest and mean CI was significantly higher
compared with men (weakest CI: 2.1 vs. 1.4; mean CI:
4.6 vs. 3.8). In patients with CI affecting the arm(s),
leg(s) and hand(s), CI was significantly more severe
when asking about severity of the weakest itch. Loca-
lization on the arm(s) and leg(s) were characterized by
significantly worse severity of mean CI. The highest CI
scores were significantly more frequent in patients with
itching of the legs. CI was reported to affect the shunt
arm by 27.6% of patients (n=154). In these, current CI
score was significantly lower compared with patients
without CI on their shunt arm (4.4 vs. 3.4).

Dialysis characteristics

The mean +SD time on HD was 58 months (4.8
years) + 56.2 months, min—max: 1-463 months (38.6
years)) (Table I). There was a significant correlation bet-
ween time on HD and prevalence estimates. In patients
with current and/or CI within the last 12 months, mean
time on HD was 68.9 + 69.4 months. Mean time on HD
was 50.8 £45.5 months in HD patients without CI. The
mean duration of weekly dialysis sessions was 12.9 h
(SD 1.3). When grouping into 2 categories (<12 and
>12 h/week), no significant difference was identified;
however, lifetime prevalence was significantly associated
with the duration of weekly dialysis sessions (31.7% in
<12h, 37.7% in>12 h). The mean + SD dialysis efficacy,
measured by Kt/V, was 1.5+0.3 (min 0.8, max 3.1) in
patients with CI and 1.5+ 0.4 (minimum
0.5, maximum 3.1) in patients not affected

disease (ESRD) by CI (Table I).
Frequency of Chronic itch (n=196)
disease within Lifetime ~ 12-month  Point Emotional well-being, sleep and health-
total sample prevalence prevalence prevalence related quality oflife
Actiology of ESRD % (n) % (n) % (n) % (n)
Primary chronic glomerulonephritis  13.5 (115) 45.0 (54)° 35.0 (42  32.5(39)" Associations between CI and. all QOL
Pyelonephritis 3.1(27) 300(9) 167 (5) 16.7 (5) measures were analysed focusing on the
Hypertensive nephritis 14.8 (127) 31.6 (43) 27.2(37) 25.7 (35) point prevalence of CI as these instru-
. b b b . .
Seconfiary glomer}llonephrltls 26.5 (228) 27.8 (64)° 20.9 (48) 19.1 (44) ments investigate the last 1 or 4 week(s)
Hereditary renal disease 11.7 (101) 41.2(42) 343 (35) 35.3 (36)° . . . 1.
Unknown aetiology 187(161)  41.7(50) 31.7(38) 283 (34) in a patient’s life (Table V). HADS of all
Other 11.6 (100) 37.7(40) 292 (31)  24.5(26) HD patients did not show a significant

Significantly higher than the mean prevalence (n==860) at p<0.05. *Significantly lower than

the mean at p<0.05.
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correlation between the occurrence of
CI and the HADS in both subscales.
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Fig. 1. Distribution of the age groups and itch prevalence of patients with
chronic itch (n=196).

However, the mean severity of CI was significantly
associated with the HADS’s subscale anxiety, meaning
a higher level of impairment concerning anxiety in HD
patients with CI. There was no significant association
with the HADS’s subscale depression.

Analysis of the SF-12 of all HD patients detected
significantly worse values for both the SF-12 physical
and mental component summary in HD patients affected
by Cl in relation to non-affected HD patients (Table V).

The mean + SD value of ItchyQol in HD patients with
CI was 2.0+0.7). There was no significant difference
according to sex. CI patients with worse itch showed sig-
nificantly higher impairment. The strongest associations
were found between the ItchyQoL in total and the mean
severity of CI (»=0.50) and worst itching (p=0.48).

More than half of the HD patients with CI reported
difficulties with falling asleep more than once a week.
Of the patients studied, 32.7% complained about the
quality of sleep, in those with CI this was 54.5%. Im-
paired quality of sleep was significantly associated with
CI, but not with its severity (Table V).

DISCUSSION

The occurrence of itch as a bothersome symptom in HD
patients has been reported for decades without iden-

40.0 38.0%
35.0
30.0
25.0

%220.0
15.0 1 144% 13.9%

31.6%

10.0 1
5.0
0.0

21%

No itch
(0 points)

Mild itch
(<4 points)

Moderate itch Severe itch Very severe itch
(24—<7 points) (27—<9 points) (= 9 points)

Fig. 2. Distribution of subjective itch severity at the time of investigation
according to visual analogue scale (VAS) (according to ref. 22).
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Table IV. Clinical characteristics of chronic itch (n=196)

Duration of chronic itch (n=187) Relative frequency (%) (n)

6 weeks—6 months 11.9 (22)
6—12 months 15.1 (28)
1-10 years 61.1(113)
>10 years 11.9 (22)
Occurrence of chronic itch (n=194) Relative frequency (%) (n)
Daily 63.4 (123)
Weekly 23.7 (46)
Monthly 60.4 (13)
Less frequent 6.2 (12)
Severity of chronic itch (VAS) (n=158) Mean (SD)
Mean severity of itch 4.1 (1.7)
Worst itch 6.5 (2.5)
Current itch 4.2 (2.6)
Most frequent localizations of chronic itch ~ Relative frequency (%) (n)
Legs 54.6 (107)
Back 52.0 (102)
Scalp 43.9 (86)

SD: standard deviation; VAS: visual analogue scale.

tifying the causes or any treatments that substantially
relieve the symptom (3, 24). A wide range of estimates
of itch-prevalence has been found in several studies of
HD patients (1, 4, 7, 8). Most studies of patients with
CI do not include the occurrence of CI within the whole
group of HD patients (1, 4, 7, 8). Previous studies have
not differentiated between acute and chronic itch (> 6
weeks) (2). The ItchyQol, a previously validated mea-
sure of itch-related QOL was used for the first time in
HD patients (11).

The major strength of our study is that, for the first
time, different prevalence estimates were obtained in
HD patients with CI. GEHIS demonstrates that ap-
proximately two-thirds of those affected by CI once in
their life have CI continuously. This is in contrast to
chronic skin diseases characterized by CI, e.g. atopic
dermatitis (AD, also called eczema) (25). Our results
show that CI in HD patients is chronic and lasts for
many years, which may be explained by the lack of
sufficient therapies (3, 24) and underestimation of the
condition by nephrologists (5). Compared with pre-

Table V. Emotional well-being, health-related quality of life
(HRQOL) and sleep characteristics in haemodialysis (HD) patients
(n=3860) with and without chronic itch (CI)

Point prevalence of CI
Yes No Total

HADS (subscales ranging 0-21), mean (SD)
Subscale anxiety 8.7 (2.3)*
Subscale depression 9.7 (2.3)

SF-12 (subscales ranging 0-100), mean (SD)
Physical component summary 34.6 (10.4)* 37.1(10.8) 36.4(10.8)
Mental component summary 52.0 (10.4)* 543 (9.2) 53.7(9.6)

Quality of sleep
Duration of sleep (h), mean (SD) 6.1 (1.8)*  6.5(1.8) 6.4 (1.8)
Difficulties falling asleep?, % (n) 54.5 (114)* 38.5(232) 42.8 (335)
Impaired quality of sleep, % (n)  48.3 (102)* 26.8 (164) 32.7 (276)

8.4 (2.4)
9.5(1.9)

8.5(2.4)
9.6 (2.0)

2At least once a week.
*Significantly different at p<0.05.
HADS: Hospital Anxiety and Depression Scale; SD: standard deviation.
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valence estimates obtained in the general population
(point prevalence 13.5%, lifetime prevalence 22%) (9),
CI occurs considerably more frequently in HD patients.
There was a trend for men to be more affected than wo-
men, although this was not significant. Other studies in
the general or patient population have always showed
women to be more affected by CI (1, 9, 10, 15, 26, 27,
28). Our findings may be explained by the fact that more
men are on HD treatment (4). Recent reports have even
concluded that men have a higher odds of moderate to
extreme itch (4, 8). In contrast to previous studies (8,
10, 15, 26, 27) the current study found that younger HD
patients were more frequently affected by CI.

For the first time, our study considered a more detai-
led analysis of actiologies of ESRD (29). Those with se-
condary chronic glomerulonephritis were significantly
less affected by CI. A previous investigation suggested
increasing the dialysis dose to improve uraemic itch
(30). We identified an association between the time
since dialysis treatment started and the occurrence of CI,
confirming the results of previous research (4, 31). The
current study also showed an association of the duration
of weekly dialysis sessions and lifetime prevalence of
CI, which has not been investigated previously.

The results on the severity of CI are new and im-
portant, demonstrating that HD patients experience
constant and moderate itch. This is in contrast to, for
example, CI in patients with AD who usually rate
very high scores. This may partially explain why CI
is underestimated in HD patients. Patients may omit
to mention this symptom regarding its occurrence as
part of dialysis treatment. Legs, back and scalp were
the body areas most frequently affected by CI, which
partly confirms previous research (13, 29).

A history of eczema and self-reported dry skin were
significantly associated with all Cl-prevalence items,
demonstrating that HD patients with these characteris-
tics may be prone to develop CI. This may also partially
explain why CI occurred more frequently in younger HD
patients. Dry skin and eczema were also identified as de-
terminants of prevalent CI in the general population (15).

Previous research showed that the impairment caused
by CI is comparable to that of pain (32) and that CI sub-
stantially impairs HRQOL in patients depending on HD
treatment (7, 21, 31), but no study has investigated dif-
ferent measures of HRQOL including general health and
sleep, different prevalence estimates and various clinical
characteristics of CI within a single cohort at once. All
measures of QOL and general health used in the GEHIS
study showed significant impairment of HD patients with
CI, but there was no association with the severity of CI.

As we also identified higher anxiety scores in HD
patients with CI, we could confirm findings of CI in the
general population (15). This suggests that the psychoso-
cial impairment is caused by CI and not by HD treatment.
ItchyQol showed a significant impairment in HD patients
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affected by CI. An association of reduced QOL and itch
severity was also identified. The Dialysis Outcomes and
Practice Patterns Study (DOPPS) (33) reported CI to mar-
kedly affect a HD patient’s life, as CI was strongly asso-
ciated with impaired QOL, sleep disturbances, depressive
symptoms and higher mortality (4). However, results from
the DOPPS study additionally showed poor QOL and a
high prevalence of depression in HD patients in general
(34). These symptoms are often underdiagnosed, under-
treated and associated with adverse clinical outcomes (35)
and coping skills (36). Data for all, itching and non-itching
HD patients of GEHIS, also showed borderline results
regarding mental status (HADS>8). Special attention
should be paid to sleep quality, as DOPPS showed the
itch/mortality relationship to be substantially attributed to
poor sleep quality (4). Our results show that the quality
of'sleep is substantially associated with the prevalence of
CI but not with its severity. The results of GEHIS clearly
demonstrate that those with CI are significantly more
impaired in their HRQOL and their general health status
compared with HD patients without CI.

Some limitations of the study need to be discussed. In
all observational surveys, systematic biases are possible,
but using cluster sampling according to the principle of
random sampling and respecting the geographical dist-
ribution of German HD units minimizes the likelihood
of selection bias. The impact of selective, voluntary
participation may influence the findings of the present
study; for example, individuals affected by the symptom
may have been more likely to participate, whilst patients
with health or educational disadvantages as well as tired/
depressive/anxious patients may be under-represented.
Due to the cross-sectional study design, one has to be cau-
tious about the relationships of CI with medical/lifestyle/
psychosocial factors, as we were not able to disentangle
potential directions of causality. One may argue that all
findings presented in this paper are only representative
for Germany. However, due to the comparability concer-
ning standards in HD quality in developed countries our
results can be transferred to Western countries.

In conclusion, CI in HD patients must therefore be
taken seriously, not only because of its frequency and
its resulting burden, but also due to the 23% higher
mortality risk among HD patients with CI (8).

ACKNOWLEDGEMENTS

We thank all the participating dialysis units and especially all
HD patients for participating in this study. We thank Kinan
Hayani for his help in obtaining and entering the data.

Conflicts of interest. The study was financially supported by
Fresenius Medical Care Germany GmbH. The sponsor, represen-
ted by UT, had no influence on the design, conduct, collection and
interpretation of data of the study. JP-D and TM, nephrologists,
serve as advisors for Fresenius Medical Care Germany GmbH
and received payments for consultations and lectures from Frese-
nius Medical Care Germany GmbH. MW, research associate at
the University Hospital Heidelberg, was financed by Fresenius



Medical Care Germany GmbH. EW declares no conflict of in-
terest. There was no personal involvement that poses a potential
duality of interest by conducting the study and analysing its data.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Weisshaar E, Dalgard F. Epidemiology of itch: adding to
the burden of skin morbidity. Acta Derm Venereol 2009;
89: 339-350.

. Stander S, Weisshaar E, Mettang T, Szepietowski JC,

Carstens E, Ikoma A, et al. Clinical classification of itch:
a position paper of the International Forum for the Study
of Itch. Acta Derm Venereol 2007; 87: 291-294.

. Mettang T, Kremer AE. Uremic pruritus. Kidney Int 2014.

doi: 10.1038/ki.2013.454.

. Pisoni RL, Wikstrom B, Elder SJ, Akizawa T, Asano Y,

Keen ML, et al. Pruritus in haemodialysis patients: inter-
national results from the Dialysis Outcomes and Practice
Patterns Study (DOPPS). Nephrol Dial Transplant 2006;
21: 3495-3505.

. Weisshaar E, Matterne U, Mettang T. How do nephrolo-

gists in haemodialysis units consider the symptom of itch?
Results of a survey in Germany. Nephrol Dial Transplant
2009; 24: 1328-1330.

. Mathur VS, Lindberg J, Germain M, Block G, Tumlin J,

Smith M, et al. A longitudinal study of uremic pruritus in
hemodialysis patients. Clin J] Am Soc Nephrol 2010; 5:
1410-1419.

. Susel J, Batycka-Baran A, Reich A, Szepietowski JC.

Uraemic pruritus markedly affects the quality of life and
depressive symptoms in haemodialysis patients with end-
stage renal disease. Acta Derm Venereol 2014; 94: 276-281.

. Kimata N, Fuller DS, Saito A, Akizawa T, Fukuhara S,

Pisoni RL, et al. Pruritus in hemodialysis patients: results
from the Japanese Dialysis Outcomes and Practice Patterns
Study (JDOPPS). Hemodial Int 2014; 18: 657-667.

. Matterne U, Apfelbacher CJ, Loerbroks A, Schwarzer T,

Biittner M, Ofenloch R, et al. Prevalence, correlates and
characteristics of chronic pruritus: a population-based cross-
sectional study. Acta Derm Venereol 2011; 91: 674-679.
Matterne U, Strassner T, Apfelbacher CJ, Diepgen TL,
Weisshaar E. Measuring the prevalence of chronic itch
in the general population: development and validation of
a questionnaire for use in large-scale studies. Acta Derm
Venereol 2009; 89: 250-256.

Krause K, Kessler B, Weller K, Veidt J, Chen SC, Martus
P, et al. German version of ItchyQoL: validation and initial
clinical findings. Acta Derm Venereol 2013; 93: 562-568.
Bullinger M. Assessing quality of life with the SF-36 health
survey. Bundesgesundheitsbl 2000; 43: 190-197.
Weisshaar E, Stinder S, Gieler U, Matterne U, Darsow
U. Development of a German language questionnaire for
assessing chronic pruritus (AGP-questionnaire). Hautarzt
2011; 62: 914-927.

Herrmann C, Buss U. Vorstellung und Validierung einer
deutschen Version der “Hospital Anxiety and Depression
Scale” (HAD-Skala); ein Fragebogen zur Erfassung des
psychischen Befindens bei Patienten mit korperlichen
Beschwerden. Diagnostica 1994; 40: 143—154.

Matterne U, Apfelbacher CJ, Vogelgsang L, Loerbroks A,
Weisshaar E. Incidence and determinants of chronic pruri-
tus: a population-based cohort study. Acta Derm Venereol
2013; 93: 532-537.

Ware J, Jr, Kosinski M, Keller SD. A 12-Item Short-Form
Health Survey: construction of scales and preliminary tests
of reliability and validity. Med Care 1996; 34: 220-233.
Zigmond AS, Snaith RP. The Hospital Anxiety and Depres-
sion Scale. Acta Psychiatr Scand 1983; 67: 361-370.

von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche
PC, Vandenbroucke JP. The Strengthening the Reporting

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

Prevalence of chronic itch in haemodialysis patients 821

of Observational Studies in Epidemiology (STROBE)
statement: guidelines for reporting observational studies.
Epidemiology 2007; 18: 800—804.

Lemeshow S, Hosmer DW, Klar, Lwanga SK. Adequacy
of sample size in health studies. Chichester: John Wiley
& Sons; 1990.

Weiss M, Weisshaar E. Qualitative interviews on chronic
pruritus in haemodialysis patients. Acta Derm Venereol
2014; 94: 713-714.

Yosipovitch G, Zucker I, Boner G, Gafter U, Shapira Y,
David M. A questionnaire for the assessment of pruritus:
validation in uremic patients. Acta Derm Venereol 2001;
81: 108-111.

Reich A, Heisig M, Phan NQ, Taneda K, Takamori K,
Takeuchi S, et al. Visual analogue scale: evaluation of
the instrument for the assessment of pruritus. Acta Derm
Venereol 2012; 92: 497-501.

Phan NQ, Blome C, Fritz F, Gerss J, Reich A, Ebata T, et
al. Assessment of pruritus intensity: prospective study on
validity and reliability of the visual analogue scale, numeri-
cal rating scale and verbal rating scale in 471 patients with
chronic pruritus. Acta Derm Venereol 2012; 92: 502-507.
Weisshaar E, Szepietowski JC, Darsow U, Misery L, Wal-
lengren J, Mettang T, et al. European guideline on chronic
pruritus. Acta Derm Venereol 2012; 92: 563-581.

Flohr C, Williams HC: Epidemiology. In: Bieber T, Leung
DYM, editors. Atopic Dermatitis (second edition). New
York: Informa healthcare 2009: p. 11-35.

Weisshaar E, Apfelbacher C, Jager G, Zimmermann E,
Bruckner T, Diepgen TL, et al. Pruritus as a leading symp-
tom: clinical characteristics and quality of life in German
and Ugandan patients. Br J Dermatol 2006; 155: 957-964.
Sommer F, Hensen P, Bockenholt B, Metze D, Luger TA,
Stédnder S. Underlying diseases and co-factors in patients
with severe chronic pruritus: a 3-year retrospective study.
Acta Derm Venereol 2007; 87: 510-516.

Stiander S, Stumpf A, Osada N, Wilp S, Chatzigeorgakidis
E, Pfleiderer B. Gender differences in chronic pruritus:
women present different morbidity, more scratch lesions
and higher burden. Br J Dermatol 2013; 168: 1273-1280.
Subach RA, Marx MA. Evaluation of uremic pruritus at an
outpatient hemodialysis unit. Ren Fail 2002; 24: 609-614.
Hiroshige K, Kabashima N, Takasugi M, Kuroiwa A. Op-
timal dialysis improves uremic pruritus. Am J Kidney Dis
1995; 25: 413-419.

Zucker I, Yosipovitch G, David M, Gafter U, Boner G. Pre-
valence and characterization of uremic pruritus in patients
undergoing hemodialysis: uremic pruritus is still a major
problem for patients with end-stage renal disease. ] Am
Acad Dermatol 2003; 49: 842-846.

Kini SP, DeLong LK, Veledar E, McKenzie-Brown AM,
Schaufele M, Chen SC. The impact of pruritus on quality
of life: the skin equivalent of pain. Arch Dermatol 2011;
147: 1153-1156.

Young EW, Goodkin DA, Mapes DL, Port FK, Keen ML,
Chen K, et al. The Dialysis Outcomes and Practice Pat-
terns Study (DOPPS): an international hemodialysis study.
Kidney Int 2000; 57: S74-S81.

Tentori F, Mapes DL. Health-related quality of life and
depression among participants in the DOPPS: predictors
and associations with clinical outcomes. Semin Dial 2010;
23: 14-16.

Lopes AA, Albert JM, Young EW, Satayathum S, Pisoni RL,
Andreucci VE, et al. Screening for depression in hemodia-
lysis patients: associations with diagnosis, treatment, and
outcomes in the DOPPS. Kidney Int 2004; 66: 2047-2053.
Ibrahim N, Chiew-Thong NK, Desa A, Razali R. Depression
and coping in adults undergoing dialysis for end-stage renal
disease. Asia Pac Psychiatry 2013; 5: 35-40.

Cox LH, George J. Controlled rounding for tables with
subtotals. Ann Oper Res 1989; 20: 141-157.

Acta Derm Venereol 95



