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Table 9: Comparisons of serum uridine diphosphate glucose ceramide glucosyltransferase (ng/mL) according to dermatological findings in the study (hemodialysis, peritoneal dialysis, kidney transplant, chronic kidney disease, and healthy control)
groups.
Finding
Group 1
Group 2
Group 3
Group 4
Group 5
present
18.3 (9.3-45.4)
15.7 (1-29.4)
19 (13-25.2)
13.5 (8.7-22)
39.8 (16-41)
Pruritus
absent
20.3 (6.4-37.7) 25.4 (5.1-42.7) 16.4 (5.9-39.5)
15.4 (8.8-40.5)
15.5 (7-41)
0.045
p-value
0.79
0.86
0.18
0.06
present
19.6(6.3-45.4)
17.1(5.1-40.9)
25.2(8.1-39)
13.8(8.7-17.1)
20.4(20.4)
Xerosis
absent
16.1(8.4-30.8)
24.5(1-42.7)
16.3(5.8-39.5)
16.7(10-40.5)
16(7-41)
0.01
p-value
0.35
0.3
0.23
0.45
present
18.3
(14.2-24.3)
22.9
(6.5-40.9)
12.5
(5.8-17.9)
14.6
(14.5-14.6)
Splinter
absent
19.6(6.3-45.4)
22.2(1-42.7)
19.1(7.8-39.5)
15.1(8.7-40.5)
16.3(7-41)
hemorrhages p-value
0.02
0.71
0.88
0.93
Values of UGCG are presented median and minimum-maximum in brackets. Group 1: hemodialysis, group 2: peritoneal dialysis, group 3: kidney transplant, group 4: chronic kidney disease, group 5: healthy control. UGCG: uridine diphosphate glucose ceramide glucosyltransferase.

Additionally, we found that the serum ferritin, potassium, phosphorus, and creatinine levels were significantly
higher in patients with xerosis than those without xerosis.
Dogramaci et al also found a significant relationship between xerosis and high ferritin levels19. We suggest that
the unwanted presentation of xerosis and the associated
unpleasant symptoms such as pruritus might be mitigated
with the optimal control of these parameters. Conversely,
the presence of xerosis should raise the suspicion of elevated serum ferritin, potassium, phosphorus, and creatinine levels in these patients.
Diffuse brown hyperpigmentation was the second
most common cutaneous finding in the present study.
In one study, the prevalence of pigmentary changes was
17.5 %20. There was no significant difference in the frequency of pigmentary changes among groups 1, 2, 3, and
4. Hyperpigmentation is considered to associate with the
duration of dialysis, and β2-microglobulin levels21,22. We
also found that the dialysis time was significantly longer
in patients with hyperpigmentation than in those without
hyperpigmentation in group 2. In the present study, the
pruritus frequency was highest in group 2 and lowest in
group 3. The frequency of anemia was higher among patients with pruritus than those without pruritus. Similarly,
pruritus was reported to be related to anemia among predialysis patients in other studies23.
Regarding nail changes, some studies reported that
half and half nail was the most common nail disorder
in patients with CKD24. In the present study, subungual
hyperkeratosis as the most common nail disorder (66.1
% of the patients with CKD), followed by longitudinal
ridges, onycholysis, and leukonychia in 41.7 %, 27.8 %,
and 20.9 % of the patients with CKD, respectively. These
nail disorders were more frequent among patients with
higher serum creatinine levels.
There were no differences in serum IL-31 and UGCG
levels among the study groups. We also found that IL-31
was significantly associated with only longitudinal ridges
and tinea pedis. Previous studies reported that pruritus
was associated with IL-31 levels in patients undergoing
hemodialysis patients4, whereas no study to date reported
an association between nail disorders and IL-31 levels.
However, a novel cytokine that controls signaling and
regulates a wide range of biological functions such as the

induction proinflammatory cytokines and, regulation of
cell proliferation and tissue remodeling, IL-31 might play
a role in genesis of longitudinal nail ridges based on the
higher IL- 31 levels observed in patients with longitudinal
nail ridges than in those without longitudinal nail ridges
among the patients with CKD in group 425. These differences in results among the study groups might be due to
the relatively small sample size of the study groups.
We found that the patients with pruritus in group 2,
those with xerosis in group 4, and those with splinter
hemorrhages in group 3 had significantly lower UGCG
levels than those without these dermatological manifestations. Therefore, it is possible that high serum UCGC
levels might provide protection from xerosis and pruritus
in patients with CKD by supporting the integrity of the
epidermis and the epidermal water barrier, which should
be investigated in future studies based on the lack of studies to date on this.
The present study has several limitations that should
be acknowledged, including the lack of homogeneity
with respect to age, sex, eGFR, and duration of CKD.
In conclusion, dermatological manifestations associated with CKD are common, with the highest rates
observed in patients with end-stage CKD. Awareness of
these manifestations can aid in the accurate diagnosis and
prognosis. Examination of skin and nails can provide
clues about albumin, urea, ferritin, and phosphorus levels. Conversely, IL-31 might play a role in the development of longitudinal nail ridges, whereas UGCG might
provide protection from pruritus and xerosis in patients
with CKD. The findings of the present study should be
validated in future studies with larger cohorts.
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