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Chronic kidney disease (CKD) can lead to chronic pruritus (CKD-aP) and may resolve after renal transplantation
(RTx) (1). However, little is known about the prevalence
of CKD-aP after RTx. The present study investigated a
cohort of patients who received a functional graft, but
did not require dialysis, and tried to identify correlations
between the incidence of pruritus and a range of clinical
and laboratory findings.
METHODS
Patients and controls
A cohort of patients who underwent RTx between 1976 and 2014 in
a single nephrology centre in Wiesbaden, Germany was evaluated.
Patients were recruited during their routine follow-up visit if they
had received a functional graft and did not require dialysis. The
study was approved by the Institutional Review Board. A total of
132 patients provided informed consent and were recruited into the
study. A questionnaire was used to collect information from each
patient relating to current itch, history of pruritus and skin diseases.
The questionnaire included the following questions: Do you
suffer from itching? (yes/no); Did you suffer from prolonged
itching during your previous period of dialysis? (yes/no/I don’t
know); How long have you suffered from itching? (days/months/
years); Where does it itch? (face/scalp/head+neck/arms/back/
hands/abdomen/legs/breast/feet/anal+genital area); How would
you rate the intensity of your current itch in the last 24 h on a
visual analogue scale from 0 (no itch) to 10 (most imaginable
itch)? Is the itching worse during a specific season (summer/
autumn/winter/spring); Have you ever seen a doctor because of
itching? (no/dermatologist/general practitioner/other); Do you
suffer from a skin disorder diagnosed by your doctor? (psoriasis/
eczema/atopic dermatitis/other skin disease); Do you suffer from
any of the following conditions (dry/flaky/greasy skin).
A range of data were extracted from medical records, including
clinical and laboratory parameters, the medication administered
during follow-up, the time elapsed since RTx, sex, age, blood pressure and immunosuppressant medication, frequent comorbidities
(e.g. diabetes, vascular diseases, malignancy, and dermatological
disease), laboratory data (creatinine, calculated glomerular filtration rate (CKD-EPI), haemoglobin, cholesterol levels, proteinuria),
and medications (cyclosporine, tacrolimus, sirolimus, everolimus).
Chronic itch (CI) was defined as itchy skin lasting for more than
6 weeks (2). The present study defined patients as having CI when
they reported itching for months or years. History of CI was assumed if prolonged itching was reported during the pre-transplant
period of dialysis dependence.

The Mann-Whitney U test was used to compare the medians of
independent groups, and χ-squared test and Pearson’s and Fisher’s
exact tests were used to identify significant differences between
frequencies in each category of data. The significance of correlations was determined by Spearman’s rho statistic.

RESULTS
Patient characteristics are shown in Table I. Of the 132
patients recruited during routine follow-up, 74 returned
the questionnaire (56.1%); the mean length of time since
RTx was 10.17 ± 0.78 (standard error of the mean; SEM)
years. Eight of these 74 patients reported that they experienced a clinical form of dermatosis other than chronic
pruritus and were excluded from further analysis. Eleven
of the remaining 66 patients (17%) reported that they
experienced itch; 8 of these (12%) were diagnosed with
CI (2 of these patients had experienced itch for months,
while 6 had experienced itch for years). The prevalence
of CI prior to RTx was higher (35%) than after transplantation (12%) (Table II). The mean pruritus VAS
score in cases diagnosed with CI was 3.2 (median: 2,
n = 3 reported a pruritus intensity > VAS 3). There was
no significant association between the occurrence of
pruritus and the time elapsed since transplantation. In
addition, there was no significant association between the
presence of CI before (i.e. while on dialysis) and after
transplantation (including patients with (n = 74, df = 2,
p = 0.114) and without (n = 66, df = 2, p = 0.120) dermatosis). There was a moderate correlation between the
Table I. Patient characteristics

Participants, n
Sex, n (%)
Male
Female
Arteriosclerotic disease, n (%)
Diabetes mellitus, n (%)
Any malignancy, n (%)
Age, years, mean (n, SEM), range

With
questionnaire

Complete cohort

74

132

Statistical analysis

47 (64)
27 (37)
20 (27)
14 (19)
18 (24)
56.5 (74, 1.52),
23–81
Time since renal transplantation, years, 10.17* (74, 0.8)
mean, n (SEM)
eGFR, ml/min, CKD-EPI, mean (n, SEM) 49.5 (72, 2.2)
Cholesterol, mg/dl, mean (n, SEM)
143.8 (65, 13.49)
Hemoglobin, g/dl, mean (n, SEM)
12.51 (73, 0.33)

Statistical analysis was performed using SPSS Statistics for Windows, Version 20.0. (Armonk, NY, USA: IBM Corp.). Two data
outliers were removed from the analyses because of implausibility.

Percentages were rounded to whole numbers.
eGFR: estimated glomerular filtration rate; m: the number of missing values.
*p = 0.02. Significant differences between patients with and without returned
questionnaires p = 0.05.
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82 (62)
47 (36), m=3
36 (30)
23 (19)
25 (21)
55.63 (120, 1.19),
23–81
11.79 (132, 0.7)
49.51 (107, 1.79)
152.47 (111, 9.85)
12.52 (119, 0.25)
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Table II. Prevalence of chronic itch before and after transplantation
Chronic itch since renal
transplantation without dermatosis

Chronic itch
before
transplantation

No, n (%)
Yes, n (%)
Do not remember
Total, n (%)

No, n (%)

Yes, n (%)

Total, n (%)

29
19
10
58 (88)

1
4
3
8 (12)

30
23
13
66

(45)
(35)
(20)
(100)

intensity of CI and transplant function (n = 62, CKD-EPI
r = 0.30, p = 0.018), while overall transplant function was
good (estimated glomerular filtration rate (eGFR) (ml/
min, CKD-EPI) 49.5 ± 2.2 (SEM), n = 72). All patients
received immunosuppressive treatment.
DISCUSSION
The prevalence of pruritus and associated factors in
dialysis patients is well documented (3–7). However, a
substantial proportion of patients with functioning renal
transplants also experience pruritus (8, 9) and little is
known of this condition. Altmeyer et al. (1) previously
reported that itching stopped following transplantation, while other authors reported a high prevalence of
pruritus in the post-transplant population (9, 10). It is
therefore important that we expand our understanding
of this condition, as pruritus is associated with important
dimensions in the quality of life (9–11).
The present study confirmed that the prevalence of
chronic pruritus in RTx patients was lower than in pretransplantation or dialysis patients. These findings are in
line with previous papers reporting a prevalence of CI in
11–32% of patients after transplantation (9, 10). Our analysis showed that some patients experienced CI more than
10 years after RTx, which might be brought about either
by a persisting itch stimulus or a previous sensitization of
itch-signalling pathways (12). The prevalence of CI could
potentially be related to under-reported dermatological
(xerosis, atopic dermatitis) or systemic diseases, or certain laboratory factors (such as parathyroid hormone and
phosphorus), as reported previously (3–5); these factors
were not evaluated in the present study.
This study has some limitations. First, due to the
design of the questionnaire with regards to the pretransplantation period, it is possible that recall bias may
have occurred. This might explain the somewhat lower
prevalence of CI in dialysis patients compared with
some previously published data (10). On the other hand,
our data is more in line with more recent publications
involving dialysis patients with pruritus which reported a
prevalence of CI of approximately 25% (5). Furthermore,
it was not possible to investigate the correlation between
the duration of itching before and after transplantation, or
to investigate the potential impact of certain drugs, such

www.medicaljournals.se/acta

as loop diuretics (12), because only a limited amount of
data regarding these compounds have been obtained.
Finally, an observational approach does not allow conclusions to be drawn on causality. This study found no
evidence of a correlation between the history of itching
during dialysis and after transplantation, thus suggesting
that the pathogenesis of itch differed in patients undergoing RTx. On the other hand, a previous study involving
sequential skin biopsies reported restored uraemic skin
alterations after RTx (1), while another study reported the
persistence of uraemic-induced alterations in connective
tissue (13), with sustained clinical problems.
In conclusion, compared with patients on dialysis, the
prevalence of pruritus seems to be lower after renal transplantation, although this could not be proved statistically.
The authors have no conflicts of interest to declare.

REFERENCES
1. Altmeyer P, Kachel HG, Schafer G, Fassbinder W. Normalisierung der uramischen Hautveranderungen nach Nierentransplantation. Hautarzt 1986; 37: 217–221.
2. Ständer S, Weisshaar E, Mettang T, Szepietowski JC, Carstens, Earl, 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.
3. Weisshaar E, Weiss M, Passlick-Deetjen J, Tschulena U, Maleki K, Mettang T. Laboratory and dialysis characteristics in
hemodialysis patients suffering from chronic itch – results
from a representative cross-sectional study. BMC Nephrol
2015; 16: 184.
4. Weiss M, Mettang T, Tschulena U, Weisshaar E. Health-related
quality of life in haemodialysis patients suffering from chronic
itch: results from GEHIS (German Epidemiology Haemodialysis Itch Study). Qual Life Res 2016; 25: 3097–3106.
5. Weiss M, Mettang T, Tschulena U, Passlick-Deetjen J, Weisshaar E. Prevalence of chronic itch and associated factors
in haemodialysis patients: a representative cross-sectional
study. Acta Derm Venereol 2015; 95: 816–821.
6. Schricker S, Heider T, Schanz M, Dippon J, Alscher MD, Weiss
H, et al. Strong associations between inflammation, pruritus
and mental health in dialysis patients. Acta Derm Venereol
2019; 99: 524–529.
7. Kimmel M, Alscher DM, Dunst R, Braun N, Machleidt C, Kiefer
T, et al. The role of micro-inflammation in the pathogenesis
of uraemic pruritus in haemodialysis patients. Nephrol Dial
Transplant 2006; 21: 749–755.
8. Avermaete A, Altmeyer P, Bacharach-Buhles M. Skin changes
and tumours after renal transplantation. Nephron 2002; 91:
188–194; discussion 194–186.
9. Moloney FJ, Keane S, O’Kelly P, Conlon PJ, Murphy GM. The
impact of skin disease following renal transplantation on
quality of life. Br J Dermatol 2005; 153: 574–578.
10. Panuccio V, Tripepi R, Bellantoni M, Saporito L, Quattrone S,
Lacava V, et al. Pruritus and quality of life in renal transplant
patients. Clin Transplant 2017; 31: doi: 10.1111/ctr.12893.
11. Liaveri PG, Dikeos D, Ilias I, Lygkoni EP, Boletis IN, Skalioti C,
et al. Quality of sleep in renal transplant recipients and patients on hemodialysis. J Psychosom Res 2017; 93: 96–101.
12. Carstens E, Akiyama T. Central mechanisms of itch. Curr
Probl Dermatol 2016; 50: 11–17.
13. Gilchrest BA, Rowe JW, Mihm MC, Jr. Clinical and histological
skin changes in chronic renal failure: evidence for a dialysisresistant, transplant-responsive microangiopathy. Lancet
1980; 2: 1271–1275.

