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Abstract 
 
Introduction. A large number of studies have revealed 
different cutaneous manifestations in patients with CKD, 
but few of them have compared the prevalence of these 
manifestations in CKD patients with general population. 
It was our aim to compare the prevalence of dermato-
logic manifestations among patients on maintenance 
HD in Tamin Ejtemaei Hospital in Takestan (located 
in Qazvin province) with the general population. 
Methods. Forty-five patients undergoing regular hemo-
dialysis and 45 individuals who were randomly selected 
from healthy hospital staff, were examined for derma-
tologic manifestations. The statistical analysis was per-
formed with the statistical package SPSS Software (ver-
sion 11.0, SPSS Inc., Chicago, Ill, USA). P value less 
than 0.05 was considered significant. 
Results. Thirty-four (75.5%) hemodialysis patients and 
11(24.4%) from the control group were found to have at 
least one dermatologic manifestation. Of all skin mani-
festations, most commonly observed in hemodialysis 
patients were pruritus and xerosis. Also, fungal, bacte-
rial and viral infections were seen in hemodialysis pa-
tients. Seborrheic ke
skin basal cell carcinoma were seen in these patients. 
Conclusion. These skin manifestations cause decreased 
patient function and poor quality of life. For better ma-
nagement of patients, awareness of involved medical 
team is necessary. These patients need periodical derma-
tologic evaluation.    
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Introduction 
 
Chronic kidney disease (CKD) is a progressive loss of 
renal function that is classified into 5 stages according 
to abnormally decreased and deteriorated glomerular 
filtration rate [1,2]. 

Patients with CKD on hemodialysis (HD) may expe-
rience a wide variety of dermatologic, mucosal membra-
nes, hair and nail manifestations including hyperpig-
mentation, ichthyosis, pruritus, xerosis, onychomycosis, 
onycholysis, subungual hyperkeratosis, splinter hemorrha-
ges, brittle hair, and sparse body scalp hair during treat-
ment. Sometimes these symptoms are not seen during 
diagnosis of kidney failure and are only detected in 
advanced cases of the disease but are more often 
associated, directly or indirectly, with uremia in its 
broadest sense [3]. 
A large number of studies have revealed different 
cutaneous manifestations in patients with CKD, but 
few of them have compared the prevalence of these 
manifestations in CKD patients with healthy indivi-
duals in the general population [4-6]. It was our aim to 
compare the prevalence of dermatologic manifesta-
tions among patients on maintenance HD in Tamin 
Ejtemaei Hospital in Takestan (located in Qazvin pro-
vince) with the general population. 
 
Materials and methods 
 
From June 2016 to March 2017, 45 patients undergoing 
regular hemodialysis (HD group), and 45 individuals 
who were randomly selected from hospital staff without 
any history of kidney function impairment confirmed by 
renal function tests (control group), were examined for 
dermatologic manifestations by a qualified dermatologist. 
The dialysis mode was high-flux membrane by using 
synthetic membranes including Polyethersulfone mem-
branes without hemodiafiltration line. Residual renal 
function (RRF) with average urea and creatinine clearan-
ce [(CCr+CU)/2] in 24-h urine (if >1 mL/min and diure-
sis >100 mL/day, RRF) was considered. 
Data collection tool consisted of a check list including 
the following information: demographic data such as 
gender, age, smoking, cause of renal failure, primary 
and secondary diagnoses, medications, duration of renal 
failure and HD, and dermatologic manifestation. 
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The study was approved by the Ethics Committee of 
the Takestan Tamin Ejtemaei Hospital before its initiation, 
and the protocols used conformed to the ethical guide-
lines of the 1975 Helsinki Declaration. All participants 
were informed about the study protocols and a written 
consent was obtained from each one. 
The statistical evaluation was performed by computer 
analysis with SPSS Software (Statistical Package for 
the Social Sciences, version 11.0, SPSS Inc, Chicago, 
Ill, USA). Descriptive statistics such as mean and stan-
dard  
t-test, chi-  
appropriate, for comparing clinical data between groups. 
P value less than 0.05 was considered significant. 

 
Results 
 
Among 45 patients in the HD group, 24 (53.3%) were 
men and 21(46.7%) were women. The mean age of these 
patients was 48.6±26.4 years (range 17 years-89 years) 
and the mean dialysis duration was 33.0±16.1 months. 
The causes of ESRD in the patients were as follows: 
diabetes mellitus (DM) in 35.5 %, hypertension (HTN) 
in 35%, chronic glomerulonephritis (CGN) in 11%, 
chronic interstitial nephritis (CIN) in 9% and other in 
9% of subjects (Figure 1). 

   

 
      Fig. 1. The causes of ESRD in examined patients. 
      DM = diabetes mellitus, HTN= hypertension, CGN= chronic glomerulonephritis,  
      CIN= chronic interstitial nephritis 

 
Similar to the HD group, there were 24 males and 21 fe-
males in the control group. The mean age was 46.5± 
16.5 years.  
Overall, 34(75.5%) of HD patients and 11(24.4%) of 
control group were found to have at least one dermato-
logical manifestation. Several patients had more than 
one dermatologic manifestation. Among skin manifes-
tation, pruritus was found in 27 patients of the hemo-
dialysis group, and in 8 individuals of the control group. 
Pruritus was found to be severe in diabetic patients. 
Xerosis was observed in 16 patients of hemodialysis 
group, and in 7 individuals of the control group. Skin 
infections such as fungal, bacterial and viral were seen 
in 13, 10, and 5 of HD patients, respectively (Figure 2, 
3). Also seb
and skin basal cell carcinoma were seen in 6, 1 and 1 
of HD patients, respectively (Figure 4, 5). 
 

 
Fig. 2. a) Herpes simplex skin infections including epidermal 
necrosis, multinucleated keratinocytes with ground glass nuclei 
and moulding. b) Fungal skin infections, dermatophytes including 
pseudoepitheliomatous hyperplasia of epidermis, fungal spores 
and hyphae in horny cell layer (200, Hematoxylin & Eosin) 
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     Fig. 3. Seborrheic keratosis including hyperkeratosis, acanthosis, papillomatosis of  
     epidermis with true and pseudohorn cysts (40, Hematoxylin & Eosin) 

 

 
          Fig. 4. a)   including epidermal full thickness neoplastic proliferation  with  
         hyperkeratosis. B:  necrosis, multinucleated keratinocytes with ground glass nuclei and molding  
         (200, Hematoxylin & Eosin). b) Tumoral cells have hyperchromatic nuclei  with  multinucleation,  
         and  increased mitotic figures (400, Hematoxylin & Eosin). 

 

 
          Fig. 5. a) Skin basal cell carcinoma including large tumor masses in the dermis.  
          (100, Hematoxylin & Eosin). b) Basaloid tumor cells grow in syncytial pattern with  
         peripheral palisading and cleft. (400, Hematoxylin & Eosin) 
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Onychomycosis was the most common fungal infec-
tions and herpes labialis and zoster were common viral 
infection in hemodialysis patients. Nail changes were 
observed in 33 patients of hemodialysis group and in 
14 individuals of the control group. Hair changes were 

observed in 9 patients and mucosal changes were seen 
in 6 patients of hemodialysis group. The prevalence rates 
of the different types of manifestations detected in the 
patients on HD and in the controls are shown in Table 1. 

 
Table 1. The prevalence rates of dermatologic manifestations in case and control groups

p-value
Control 
group

HD group according to cause of ESRDDermatologic 
manifestations totalothersCINCGNDMHTN

< 0.05*827433107Pruritus
< 0.05*71631255Xerosis
> 0.055811123Pigmentation

< 0.05*41311164Fungal
< 0.05*31011143bacterial 
> 0.053510121viral
> 0.054411011Acne
> 0.053500131Necrotic excoriation
> 0.053411011Ichtus
> 0.053410120Eczema
> 0.054410102Aphthous stomatitis
> 0.053201001Scrotal tongue
> 0.052200110Furred tongue
> 0.055611211Seborrheic dermatitis
> 0.056621111Seborrheic keratoses

> 0.050100010
disease  

> 0.050100010
Skin  basal cell 
carcinoma

> 0.053401111
Drying and hair 
fragility

> 0.052300111Scalp hair loss
> 0.051201100Hair discoloration

< 0.05*2811222Leukonychia
< 0.05*2510031Onychomycosis

< 0.05*2711122
Half half 
nails(Lindsay's nails 

> 0.054610122Onycholysis

> 0.051210001
Subungual 
hyperkeratosis

> 0.051100010Pitting
> 0.051100100Thin nail
> 0.050100010Cyanosis
> 0.051200011Clubbing

* P value < 0.05 as determined by t test
 
Of the 34 HD patients with at least 1 cutaneous or mucosal 
manifestation, 26(76.4%) patients were male, 16(47%) 

diabetes mellitus, 23(67.6%) had hypertension, and 24 
 
Table 2.  Multivariate logistic regression analysis for overall 
dermatologic manifestation 

Factor 

HD patients with (n=57) 
& without (n=18) 

positive dermatologic 
manifestations 

P-Value 

OR(95% CI) 
Male gender 2.134 (1.056 5.487) < 0.05* 
Diabetes mellitus 1.184 (1.044 2.884) < 0.05* 
Hypertension 1.184 (1.044 2.884) < 0.05* 
Age  1.004 (0.658 1.586) > 0.05 
Long term 
hemodialysis 

2.134 (1.056 5.487) < 0.05* 

* P value < 0.05 as determined by t test 

 
(70.5%) patients had long-term HD (> 8 years). These 
results were shown to be statistically related to gender, dia-
betes mellitus, hypertension and duration of HD (Table 2). 
 
Discussion 
 
The occurrences of skin lesions in patients with CKD 
on hemodialysis are more common than in normal po-
pulation. The pathogenesis of cutaneous lesions in pa-
tients on hemodialysis is multifactorial, including: main 
etiology of CKD, pro-inflammatory and inflammatory 
processes, biochemical and metabolic disturbances, ure-
mia, electrolytes disorder, homeopathy and resulted mul-
tisystem dysfunction associated with therapeutic modu-
lation effects [7]. Main of skin lesions are benign and 
their diagnosis is straightforward based on clinical pre-
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sentation with good. Few of them including bullous 
lesions have unfavorable outcome with complication and 
their diagnosis is expensive since they are based on 
histopathology and immunofluorescence examinations 
[8]. The important causes of ESRD in our study subjects 
were compared with those in other studies [9]. Similar 
to other research results, in our study a significant num-
ber of subjects - 34(75.5%) complained on cutaneous 
presentations, which were more common in men [10,11]. 
In our patients, the most frequent dermatologic presen-
tation was pruritus. These results are in agreement with 
those of De Marchi et al. [12] and Szepietowski et al. 
[13]. Among diabetic patients, pruritus was manifested 
in its severe form, which is similar to the findings of 
Kumar Kolla P et al. [14]. This might be due to multi-
systemic nature of DM and extensive inflammatory, 
immunologic interaction in disease course. The main 
underling etiology of pruritus in patients on hemodialysis 
is unclear but mutli factorial etiology and many predis-
posing effectors were described consists of cytokine 
associated pro inflammatory and inflammatory proce-
sses in hyperuremic status, hyper stimulation of infla-
mmatory cellular elements including mast cells, ba-
sophils and platelets for degranulation of vasoactive 
amine including histamine, reactive proliferation and 
demargination of inflammatory cells including mast 
cells, hyperparathyroidism, hyperuremic induced poly-
neuropathy, xerosis, hypoalbominemia and raised of se-
rum ferritin as an acute phase reactant in hyperuremic 
induced inflammatory status [15-19]. The second most 
common dermatologic presentation among our subjects 
was xerosis. This finding was supported by Kumar Kolla 
P et al. results [14]. In patients undergoing regular he-
modialysis, sweat glands have diminished size and less 
than normal/impaired? function. Above changes present 
due to lower level of epidermal hydration and lipid con-
tent than normal epidermis. Also these patients received 
a large amount of diuretics and had high serum level of 
vitamin A [3]. Skin infections were seen in 28 of HD 
patients. This result is in agreement with the results 
obtained by Udaykumar et al., but higher than those 
reported by Bakthavatchalu et al. [3,9]. Patients on 
hemodialysis are immunocompromised and immuno-
deficient subjects. They have decreased count and 
function of both B and T lymphocytes. Also, there is 
malfunction of reticuloendothelial system [20-22]. The 
poor hygiene status of patient also should be considered. 
In our study, nail presentations in patients on HD were 
found in 33 subjects, which number is higher compa-
red to the results of Bakthavatchalu P et al., but similar 
to those of Udayakumar et al. and Mookambika RV et 
al. [3,9,11]. The incidence of hair presentations in our 
HD patients was similar to that presented by Tawade 
YV et al. and Singh G et al., but lower than that of 
Kumar Kolla P et al. findings [22,23,14]. Hair drying 
and fragility was associated with declined sebaceous 
discharge of sebaceous glands [3]. The mucosal mani-

festations were seen in 6 patients, which is similar to 
Kumar Kolla P et al. [14] findings compared to 90% 
incidence in Cohen GS study [25]. Few causes of oral 
mucosal changes in patients on HD were described 
and are as following: epithelial dehydration, breathing 
via mouth, high level of acid uric in saliva content, 
disturbances in metabolic pathway for converting acid 
uric to ammonia [14].  
The non-melanocytic skin malignancies were seen in 2 of 

  
This finding is consistent with the results published by 
Stewart JH et al. et al. [27] 
and Tercedor J et al. [28]. Patients undergoinge hemo-
dialysis were at a higher risk of cancer including non-
melanocytic skin malignancies. The few previously stu-
dies was performed for discovery of accurate under-
lying pathogenesis. For example, for a long period of 
time, these patients underwent multiple imaging inter-
ventions for optimal evaluation and management. There-
fore, this notable cumulative exposure effect initiated 
and promoted oncogenic and carcinogenic effects. There-
fore, these subjects identified as secondary immuno-
difficient group, due to underlying cause of ESRD, co-
morbid status, and use of many drugs. In these condi-
tions, the patient is susceptible of developing malig-
nancy [26,27].  
One patient complained on indolent progressive painful 
pruritus skin papules over the trunk, which followed 
by vesicles formation. His medical history revealed 
diabetic nephropathy with hypertension, diabetic neuro-
pathy; in addition he suffered from amputation of his 
left first and second toes due to diabetic foot. IgA-
associated vesiculobullous disease of skin is unusual 
presentation in patients on HD. Today, accurate expla-
nation of main underlying pathogenesis in these patients 
is impossible. However, genetic and environmental fac-
tors including many drugs and infectious causes /agents? 
were assumed for trigger etiology [29].   
 
Conclusion 
 
Many results of previous researches have revealed that 
patients on HD are susceptible to various benign or 
malignant or complex skin diseases. Skin manifesta-
tions can cause decreased patient function and poor 
quality of life. For better management of patients on 
HD, awareness of involved medical team about these 
presentations is necessary. These patients need periodical 
dermatologic evaluation.    
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