
78 GÜVERCIN B

quencies of nail findings that were significantly different 
between groups 4 and 5 are presented in Table 7. The 
frequency of longitudinal nail ridges was not statistically 
different between groups 4 and 5. However, in group 4, 
the serum IL-31levels were significantly higher in pa-
tients with longitudinal nail ridges than in those without 
longitudinal nail ridges. Also, in group 3, the serum IL-
31 levels were lower in patients with tinea pedis than 
in those without tinea pedis (Table 8). Furthermore, 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 
pruritus, xerosis, and splinter hemorrhages, respectively 
(p =0.045, p =0.01, and p =0.02, respectively; Table 9).

Discussion
The relationship between kidneys and skin is closer 

than generally considered. Cutaneous manifestations of 
CKD present unpleasant sensation to patients and impair 
their quality of life with respect to many aspects15. Spe-
cifically, pruritus was reported to be associated with poor 
sleep, anxiety, and depression, even leading to suicide at-
tempts16.

In the present study, xerosis (51.3 %), hyperpigmen-
tation (43.4 %), alopecia (33 %), and pruritus (26 %) 
were the most frequently observed cutaneous findings of 
patients with CKD, in agreement with the previous stud-
ies17. The reported rate of xerosis is 59-93 % in patients 
with CKD, and its prevalence is higher in hemodialysis 
patients, similar to that observed in the present study18. 

Table 6: Laboratory values in the study (hemodialysis, peritoneal dialysis,  kidney transplant, chronic kidney disease, and 
healthy control) groups.

Variable Group 1 Group 2 Group 3 Group 4 Group 5 p-value
Hb (g/dL) 11.3 ± 1.1 10.9 ± 1.7 12.7 ± 2.1* 11.1 ± 1.5 12.9 ± 1.5x 0.0001
BUN (mg/dL) 57 ± 11 56 ± 20 22 ± 12a 65 ± 28 12 ± 4b 0.0001
Creatinine (mg/dL) 9.1 ± 2.5 9.6 ± 3.5 1.5 ± 0.9c 4.6 ± 2.6d 0.7 ± 0.3e 0.0001
Albumin (g/dL) 4.1 ± 0.7 3.6 ± 0.5α 4.2 ± 0.5 3.7 ± 0.6β 4.4 ± 0.3 0.0001
IL-31(pg/mL) 0.79 ± 1.15 0.59 ± 0.67 0.90 ± 0.89 0.83 ± 0.69 1.42 ± 2.09 0.135
UGCG (ng/mL) 21.1 ± 9.6 22.0 ± 11.3 19.9 ± 10.5 16.4 ± 6.8 19.5 ± 9.9 0.248

Values are presented as mean ± standard deviation. Group 1: hemodialysis, group 2: peritoneal dialysis, group 3: kidney transplant, group 4: 
chronic kidney disease, group 5: healthy control. Hb: hemoglobin, BUN: blood urea nitrogen, IL-31: interleukin 31, UGCG: uridine diphos-
phate glucose ceramide glucosyltransferase, *: group 3 versus groups 1,2, and 4, x: group 5 versus groups 1,2, and 4, a: group 3 versus groups 
1,2, and 4, b: group 5 versus groups 1,2, and 4, c: group 3 versus groups 1,2, and 4, d: group 4 versus groups 1,2,3, and 5, e: group 5 versus groups 
1,2, and 4, α: group 2 versus groups 1,3, and 5, β: group 4 versus groups 3 and 5.

Table 7: Differences in the frequencies of nail findings between patients with chronic kidney disease and healthy controls.

Nail findings Patients with CKD
(Groups 1,2,3, and 4)

Healthy controls
(Group 5) p-value

Subungual Hyperkeratosis 76 (66.1) 9 (30) 0.001
Splinter hemorrhages 17 (14.8) 0 (0) 0.024
Onycholysis 32 (27.8) 0 (0) 0.002

Values are presented as the number of patients and percentage in brackets. Group 1: hemodialysis, group 2: peritoneal dialysis, group 3: kidney 
transplant, group 4: chronic kidney disease, group 5: healthy control. CKD: chronic kidney disease.

Table 8: Comparisons of serum interleukin 31 (IL-31) levels (pg/mL) according to dermatological findings in the study (hemo-
dialysis, peritoneal dialysis,  kidney transplant, chronic kidney disease, and healthy control) groups.
Finding Group 1 Group 2 Group 3 Group 4 Group 5
Longitudinal 
ridges                
                         

present 0.43 (0.01-5.08) 0.28 (0.01-0.89) 0.02 (0.01-3.17) 0.92 (0.46-2.29) 1.02 (0.02-11.53)
absent 0.38 (0.01-3.92) 0.48 (0.01-3.25) 1.25 (0.01-2.63) 0.5 (0.04-2.52) 0.77 (0.01-2.44)
p-value 0.8 0.31 0.63 0.02 0.3

Tinea pedis     
present 0.81 (0.01-1.62) 0.35 (0.02-0.49) 0.006 (0.01-1.19) 0.64 (0.09-2.52) 1.45 (0.06-11.53)
absent 0.43 (0.01-5.08) 0.48 (0.01-3.25) 1.42 (0.01-3.17) 0.55 (0.04-2.1) 0.87 (0.01-2.04)
p-value 0.83 0.42 0.01 0.4 0.21

Values of IL-31 are presented median and minimum-maximum in brackets. Group 1: hemodialysis, group 2: peritoneal dialysis, group 3: kid-
ney transplant, group 4: chronic kidney disease, group 5: healthy control. CKD: chronic kidney disease. IL-31: interleukin 31.

Table 5: Correlation of laboratory values with xerosis.

Pruritus MCV
(fL)

TS
(%)

K
(mEq/L)

Ferritin
(ng/mL)

Phosphorus
(mg/dL)

BUN
(mg/dL)

Cre
(mg/dL)

Present 92.7 (72.2-101) 35 (8-75) 4.8 (2.8-6.4) 413 (42-1245) 4.6 (2.8-6.4) 56 (15-122) 7.6 (0.71-16)
Absent 90 (73-100) 27 (8-52) 4.5 (3.1-6.1) 156 (2-1232) 3.75 (1-8) 38 (6-102) 2.7 (0.48-15.5)
p-value 0.005 0.013 0.014 0.004 0.036 0.007 0.001

Values are presented median and minimum-maximum in brackets. BUN: blood urea nitrogen, Cre: creatinine, K: potassium, MCV: mean 
corpuscular volume, TS: transferrin saturation.


