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Relationship Between Serum Intact Parathyroid Hormone 
and Pruritus in Hemodialysis Patients
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Introduction. Pruritus is one of the most common cutaneous 
complications in hemodialysis patients. There is no consensus on 
etiologic and pathologic factors. This study is aimed to evaluate 
the correlation between serum intact parathyroid hormone (PTH) 
level and the severity of pruritus in hemodialysis patients.
Materials and Methods. In a cross-sectional study, all of the 
patients referred to hemodialysis center of two hospitals in Sari, 
Iran, were primarily examined by a dermatologist and those who 
had no pathologic findings were included in the study. Serum 
levels of calcium, phosphorus, albumin, creatinine, and intact PTH 
were measured and evaluated against the pruritus scores.
Results. A total of 153 patients were studied of whom 52.3% (n = 80) 
were men. The prevalence of pruritus and hyperparathyroidism 
were 61.4% and 60.7%, respectively, and these were not significantly 
different between men and women. There was a significant difference 
in the mean itching score between the patents with and without 
hyperparathyroidism (5.71 ± 5.39 and 4.93 ± 2.93, respectively; 
P = .005). Serum intact PTH level correlated with itching score in 
this population (r = 0.294, P < .001), while no correlations were 
found between itching score and other laboratory parameters.
Conclusions. Our study showed that intact PTH level is correlated 
to the severity of pruritus in hemodialysis patients. Therefore, 
control of hyperparathyroidism in hemodialysis patients is very 
important to overcome pruritus.
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INTRODUCTION
End-stage renal disease (ESRD) is one of the main 

health problems of the communities worldwide. 
After confirmation of ESRD, renal replacement 
therapy methods such as hemodialysis should be 
conducted.1 According to the current data, over 
500 000 patients live with ESRD in the United State, 
of whom 72% have undergone long-term dialysis 
and 28% have received kidney transplantation.2 
The incidence and prevalence of ESRD have been 
increasing in Iran in past ten years (63.8 pmp and 
357 pmp, respectively, in 2006).3

Patients with ESRD who undergo hemodialysis 
usually suffer from coetaneous and mucosal 
lesions.4 These lesions could be related to previous 
underlying disease, uremia, or medication, as 
well as hemodialysis therapy.5 Common skin 
manifestations in hemodialysis patients consist 
of pruritus, hyperpigmentation, calcification, 
xerosis, impaired homeostasis (ecchymosis, and 
hematoma).6 The main coetaneous symptom 
is pruritus. The incidence of pruritus has been 
estimated between 37% to 90% in ESRD patients 
and nearly 80% in hemodialysis patients.4 Itching 
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is an unpleasant feeling of desire to scratch.4 The 
etiology in ESRD patients is largely unknown yet. 
A few patients have severe itching, while 50% to 
90% of hemodialysis patients complain of scratching 
that rarely responds to hemodialysis.7

The pathophysiology of pruritus is multifactorial. 
To date,  while studies reported significant 
association between serum parathyroid hormone 
(PTH) and the itching, some other studies have 
found no specific relationship between pruritus 
and hyperparathyroidism,  hypercalcemia, 
hyperphosphatemia, and level of PTH.7,8 Kidney 
failure, hyperphosphatemia, hypocalcaemia, and 
decreased production of calcitriol all increase the 
production of PTH, which leads to secondary 
hyperparathyroidism.9 According to the National 
Kidney Foundation Disease Outcomes Quality 
Initiative, serum intact PTH for patients with stage 
5 kidney failure (ESRD) is defined as 150 pg/mL 
to 300 pg/mL.10 Considering the high prevalence 
of pruritus in this population and lack of definite 
etiology and treatment, we aimed to design a study 
to evaluate the relationship between pruritus and 
serum level of intact PTH in hemodialysis patients.

MATERIALS AND METHODS
This cross-sectional study was conducted on all 

of the patients referred to the hemodialysis centers 
in Imam-Khomeini Hospital and Fatemeh-Zahra 
Hospital, in Sari, during autumn and winter 2010. 
The ethics committees working in both of these 
hospitals approved the study protocol. All patients 
were on hemodialysis 2 to 3 times per week for more 
than 3 months. We used polysulfone hemodialysis 
membranes with surface area of 1.3 m2.

As the first step, the patients’ skin were examined 
by a dermatologist and if the patients were found 
free of any pathological lesions such as allergies, 
scabies, and fungal lesions, they were included 
in the study. The participants were asked about 
demographic information, past medical history, and 
the presence and severity of pruritus. The severity 
of pruritus was scored as previously defined.11 We 
assessed pruritus according to a modified detailed 
scoring system proposed by Duo,12 considering 
the scoring of pruritus, distribution of pruritus 
and sleep disorder. Total scoring of pruritus was 
calculated as follows:

(severity of pruritus × distribution of pruritus) 
+ sleep disorder scoring

The severity of pruritus was assessed as follows: 
slight itching, 1 point; itching with scratching, 2 
points; itching with scratching and excoriation, 
4 points; and pruritus causing total restlessness, 
5 points. Distribution of pruritus was scored 
if pruritus was in maximum of 2 areas of the 
body (1 point), in more than 2 areas (2 points), 
and generalized (3 points). Sleep disorder was 
monitored as follows: every waking up due to 
itching received 2 points (maximum 10 points), and 
each one scratching received 1 point (maximum 
5 points).13 We assessed the quality of dialysis 
by KT/V, using an online measurement software 
(UpToDate version 19.2, Up To Date Inc, Wellesley, 
MA, USA) with normal a range above 1.2.

Before performing the dialysis, a 3-mL sample 
of blood was taken from every patient. The serum 
was immediately separated from the blood samples 
and the samples were transported to the laboratory. 
Serum calcium, phosphorus, albumin and creatinine 
levels were measured with Pars Azmoon Laboratory 
kits (Tehran, Iran), using the Auto-analyzer BT-3000 
(Biotechnica, Rome, Italy). The results of the tests 
for measuring calcium, phosphorus, albumin, and 
creatinine were expressed as high, normal, and 
low. Serum intact PTH was measured using an 
electrochemiluminescence kit (Roche Diagnostics, 
Mannheim, Germany). A normal intact PTH was 
defined based on the National Kidney Foundation 
Disease Outcomes Quality Initiative criteria.

Statistical Analyses
Data was analyzed using the SPSS software 

(Statistical Package for the Social Sciences, version 
17.0, SPSS Inc, Chicago, Ill, USA). Continuous 
variables were demonstrated as the mean ± standard 
deviation. In order to evaluate the quality and 
quantity parameters we used the chi-squared test 

and the t test, respectively. We used the Pearson 
correlation test for the evaluation of relationships 
of serum parameters. P values less than .05 were 
considered significant.

RESULTS
One hundred and sixty-four patients were entered 

in this study, of whom 11 were excluded (1 was 
diagnosed with basal cell carcinoma, 6 had used 
antihistamine medications, and 4 did not complete 
the follow-up routines). Overall, 153 hemodialysis 
patients were enrolled in the study, of whom 80 
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(52.3%) and 73 (47.7%) were men and women, 
respectively. Basic characteristics of the study 
population are shown in Table 1. No significant 
differences were found in age, sex, and serum 
levels of alkaline phosphatase, urea nitrogen, and 
creatinine between hemodialysis patients with 
pruritus and those without pruritus.

The prevalence of pruritus and hyperpara-
thyroidism in the patients were 61.4% (n = 94) and 
60.7% (n = 93), respectively. There was no significant 
differences was observed in the frequency of 
pruritus between men (51.1%) and women (48.9%; 
P = .35). The frequency of hyperparathyroidism in 
the men and the women were 54.8% and 45.1%, 
respectively (P = .21). The frequency distribution 
of itching in patient with hyperparathyroidism is 
shown in Table 2.

The mean itching score was 6.45 ± 5.60. The 
mean itching score in patients with and without 
hyperparathyroidism were 5.39 ± 5.71 and 
2.93 ± 4.93, respectively (P = .005). In addition, 
there was a significant correlation between serum 
level of intact PTH and itching scores (r = 0.294, 
P < .001). There were no significant differences 
between other measured serum markers and itching 
scores in the patients. Overall, 25.5% of the patients 
(n = 39) had normal KT/V values (> 1.2), and the 

mean KT/V in all patients was 1.04 ± 0.24. There 
was no significant difference between itching score 
and KT/V between the two groups (P = .95)

DISCUSSION
In this study of 153 hemodialysis patients, 

pruritus was found in 62.1% of the patients. 
Pruritus is one of the most prevalent clinical 
presentations of uremia and occurs in 37% to 90% 
of hemodialysis patients.4,6,7 Difficulty in clearly 
defining pruritus as a subjective symptom, limited 
number of patients in most series, and retrospective 
nature of some studies may have led to different 
reports. In our previous study performed in 
2007, we found pruritus in 39% of our patients 
undergoing dialysis.14

In a study done by Stahle-Backdahl, the patients 
who had pruritus had been longer on dialysis 
as treatment in comparison with those without 
pruritus.15 Szepietowski and associates showed 
a significant direct relationship between the total 
score of pruritus and duration of hemodialysis.16 On 
the contrary, Altmeyer and coworkers17 described 
a significant improvement of itching in patients 
who had been on hemodialysis for a long period 
of time; for instance, of 23 patients with short-
term dialysis (2 to 3 years), 78% complained of 
pruritus, while pruritus was seen in only 43% of 
28 patients with long-term dialysis (> 8 years). 
Murphy and colleagues,19 however, could not 
confirm that pruritus decreased with increased 
duration of treatment with dialysis. In our study, 
we did not find any relationship between pruritus 
and duration of dialysis as seen in some previous 
studies.7,19,20

I n c r e a s e d  s e r u m  l e v e l s  o f  m a g n e s i u m , 
phosphorus, and calcium have been proposed to be 
involved in uremic pruritus by some authors.7,19 It 

Parameter Pruritic Patients Nonpruritic Patients P
Age, y 59.61 ± 15.74 61.70 ± 13.07 .39
Dialysis session, /mo 38.83 ± 38.20 54.59 ± 50.86 .09
Serum PTH, ng/dL 369.65 ± 282.06 229.21 ± 239.44 .002
Serum calcium, mg/dL 8.63 ± 0.86 8.79 ± 0.07 .29
Serum potassium, mg/dL 5.77 ± 0.74 5.31 ± 0.68 .11
Serum albumin, mg/dL 4.19 ± 0.44 4.18 ± 0.39 .94
Serum creatinine, ng/dL 7.00 ± 2.57 7.71 ± 3.03 .13
Alkaline phosphatatse, U/L 361.72 ± 244.52 376.73 ± 268.78 .72
Serum calcium-phosphorus product 49.34 ± 14.25 46.18 ± 14.22 .18

Table 1. Comparison of Clinical and Laboratory Parameters in Hemodialysis Patients*

*values are mean standard ± deviation. PTH indicates parathyroid hormone.

Hyperparathyroidism
Subgroup Yes No P

Men
Pruritic 37 (72.6) 11 (37.9)
Nonpruritic 14 (27.4) 18 (62.1) .001

Women
Pruritic 27 (64.3) 19 (61.3)
Nonpruritic 15 (35.7) 12 (38.7) .18

Table 2. Distribution of Hyperparathyroidism in Men and Women 
With Pruritus
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has been suggested that an increase in concentration 
of skin divalent ions may lead to microprecipitation 
of calcium or magnesium phosphate, which may 
be the cause of pruritus. On the other hand, the 
role of magnesium itself in the modulation of nerve 
conduction and release of histamine from mast cells 
has been mentioned.7 While marked improvement 
of uremic pruritus with low dialysate calcium 
and magnesium has been reported,22,23 only a few 
studies showed a significant correlation between 
serum or skin divalent ion content and the presence 
of pruritus.7,24 Recently, Momose and colleagues 
found increased calcium ion concentration in 
the deepest layers of the epidermis, indicating a 
disrupted calcium ion gradient in the skin.24 Like 
most of other studies,25-27 we could not find any 
relationship between serum levels of calcium or 
phosphorus and pruritus in the patients.

Hyperparathyroidism has been proposed by some 
authors as a cause of uremic pruritus.28 It has been 
reported that pruritus can completely disappear 
after parathyroidectomy.29 Hyperparathyroidism 
can stimulate mast cells to release histamine and 
can promote microprecipitation of calcium and 
magnesium salts in the skin. On the other hand, all 
of the patients with severe hyperparathyroidism do 
not have pruritus. Moreover, there is no relationship 
between the plasma level of PTH and proliferation 
of dermal cell, and there is no difference in the 
number of mast cells and the levels of PTH between 
patients with or without pruritus.30 On the other 
hand, a direct role for parathyroid hormone as 
a cause of uremic pruritus has been questioned 
because of the failure of intradermal injections of 
PTH analogs to produce pruritus, and because of 
negative immunohistochemical studies for PTH 
in the skin biopsy specimens.20 Furthermore, 
no correlation between PTH levels and itching 
intensity was found in most studies.7,18,27,31,32 
Although pruritus in a patient improved after 
parathyroidectomy in a study done by Akhyani 
and coworkers, no relationship was found between 
serum PTH and pruritus.8 However, in our study, 
we found a significant correlation between itching 
score and serum intact PTH level in hemodialysis 
patients.

Recently, Urbonas and colleagues18 noticed a 
decreasing trend in the prevalence of pruritus in 
hemodialysis patients and attributed it to more 
precise calculation of hemodialysis doses based on 

KT/V or creatinine clearance measurements and 
introduction of new dialysis systems with larger 
surfaces.16,18,21 In this study, no difference in itching 
prevalence and level of intact PTH between groups 
with normal and abnormal KT/V were seen.

CONCLUSIONS
This study demonstrates that the serum level of 

intact PTH is associated with the incidence and 
severity of pruritus in hemodialysis patients. Thus, 
therapeutic or preventive modalities for secondary 
hypoparathyroidism may be helpful to control and 
reduce itching in these patients. Further multicenter 
studies with more patients and investigation of 
other laboratory factors are suggested.
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