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Introduction: Uremic pruritus is a common discomfort in end-stage renal disease patients on long-term 
hemodialysis. It negatively affects patients’ quality of life and is associated with increased mortality. 
The pathogenesis of uremic pruritus is complex. ‏Aluminum is a toxic metal and common human 
allergen that causes an immune reaction in patients on hemodialysis. Aluminum is hypothesized to 
play a vital role in the pathogenesis of uremic pruritus. Controlling serum aluminum levels is still 
critical for patients on long-term hemodialysis.
Objectives: To determine the prevalence of hyperaluminemia and assess its correlation with uremic 
pruritus in patients on long-term hemodialysis.
Patients and Methods: We conducted a case-control study on 90 patients on long-term hemodialysis 
at the dialysis units of Ain Shams university hospitals. We used the 5-D itch scale numerical rating 
system to determine the presence and severity of pruritus in our study participants. We collected 
blood samples to estimate blood urea nitrogen levels pre- and post-dialysis, as well as the measured 
urea reduction ratio, serum creatinine, hemoglobin level, intact parathyroid hormone, ionized 
calcium, serum phosphate levels, iron study and serum aluminum levels. 
Results: Our study showed no statistically significant differences between the pruritic and non-
pruritic study groups (median values 9.78 [6.48–11.72] and 9.13 [6.3–10.4] for the pruritic and 
non-pruritic groups, respectively; P = 0.32). 
Conclusion: The serum aluminum levels of our study participants were higher than the normal levels 
in humans. Patients in the pruritic group had higher levels than those in the non-pruritic group. 
However, aluminum levels were not significantly associated with either the presence or severity of 
pruritus in patients on long-term hemodialysis. 

ABSTRACT

Implication for health policy/practice/research/medical education:
Elevated serum aluminum levels have deleterious effects on the human body, especially on patients on long-term dialysis. These effects 
include uremic pruritus, which affects patients’ quality of life and is associated with increased mortality. Controlling serum aluminum levels 
attenuates these deleterious effects and improves patients’ quality of life.
Please cite this paper as: Sarhan II, Tawfik AM, El Said TW, Abd El Aziz Abd El Azim MN, Sayed Hussein H. Relation of serum aluminum 
level to uremic pruritus in end-stage renal disease patients on maintenance hemodialysis. J Nephropathol. 2022;11(x):e17350. DOI: 
10.34172/jnp.2022.17350.

Introduction
Uremic pruritus is a pervasive discomfort with complex 
pathogenesis in patients with end-stage renal disease on 
long-term hemodialysis.

Aluminum, one of the toxic metals, is a common human 
allergen that provokes a variety of immune reactions, 
especially in dialysis patients.

Aluminum removal from dialysis water by reverse 
osmosis and deionization, as well as the use of widely 
available non-aluminum-containing phosphate binders, 
have significantly decreased the prevalence of severe 

aluminum toxicity in patients with end-stage renal disease 
on long-term hemodialysis. Nevertheless, controlling 
serum aluminum levels remains a fundamental 
requirement for patients on long-term hemodialysis (1).

The accumulation of aluminum in patients on long-term 
hemodialysis is caused primarily by the inefficient removal 
of the metal during dialysis and drug prescriptions, which 
could either be oral (aluminum-containing phosphate 
binders and antacids) or other medications that are 
commonly used during dialysis sessions (calcitriol, vitamin 
B complex, iron and erythropoietin) (1).
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Uremic pruritus is a common and obnoxious condition 
in patients with end-stage renal disease, affecting the 
quality of life and contributing to increased mortality (2). 
The prevalence of this condition ranges from 42% to 90% 
(2). 

The pathogenesis of uremic pruritus is multifactorial 
and poorly understood. The main hypotheses for uremic 
pruritus pathogenesis include the loss of normal skin 
function, inflammation, dysregulation of the endogenous 
opioidergic system, and central/peripheral neural 
dysfunction. Other factors that may be involved in the 
pathogenesis of the condition include xerosis, increased 
parathyroid hormone levels, the presence of calcium 
phosphate-containing precipitates, iron deficiency 
anemia, and hepatitis virus infections (3).‏

Aluminum removal from the blood occurs only by 
glomerular filtration. Therefore, aluminum accumulates 
in patients with renal failure and increases susceptibility to 
aluminum toxicity. This metal accumulates primarily in the 
skeleton and the brain, resulting in clinical manifestations 
such as osteomalacia (resistance to vitamin D therapy), 
bone and muscle pain, iron-resistant microcytic anemia, 
and neurologic abnormalities, including speech disorders, 
encephalopathy, and dementia (4). 

The main aluminum source in patients on maintenance 
hemodialysis is the water used for dialysate solutions and 
aluminum-containing phosphate binders. Aluminum 
concentrations in dialysate solutions have been 
significantly reduced as a result of reverse osmosis and 
deionization pretreatment of tap water. The widespread 
use of non-aluminum-containing phosphate binders has 
also decreased the risk of aluminum toxicity. Controlling 
serum aluminum levels, on the contrary, remains a 
fundamental requirement for patients on long-term 
hemodialysis, as aluminum removal by dialysis is not 
efficient (5).

Friga et al demonstrated a positive correlation between 
serum aluminum levels and uremic pruritus in 94 
patients on long-term hemodialysis (6). Nonetheless, few 
studies have investigated the association between serum 
aluminum levels and uremic pruritus after the study by 
Friga et al. The association between serum aluminum 
levels and uremic pruritus among patients on maintenance 
hemodialysis remains undetermined (6). 

Objectives
To determine the prevalence of high serum aluminum 
levels and assess its relationship with uremic pruritus in 
patients on long-term hemodialysis.

Patients and Methods 
Study design
We included patients with end-stage renal disease 

undergoing dialysis at the dialysis units of Ain Shams 
university hospital.

Study population
This is a case-control study conducted on 90 patients 
aged >18 years on adequate hemodialysis for more than 
six months who had normal phosphorous levels, intact 
parathyroid hormone(iPTH) level of less than 600 pg/
mL, and transferrin saturation levels of >20%. All our 
study participants had no history of viral (hepatitis B 
virus or hepatitis C virus) or autoimmune hepatitis, 
no malignancy, no chronic infection, no occupational 
or residential exposure to heavy metals, and no clinical 
evidence of jaundice or chronic skin diseases. Additionally, 
none of our female participants were pregnant during the 
study period.

Study procedure
We collected relevant demographic data (age, gender, 
profession and residence) of the study participants, 
reviewed their medical history (hemodialysis vintage, 
history of diabetes mellitus, hypertension, and other 
relevant co-morbidities), and reviewed their detailed drug 
history.

We considered patients to have uremic pruritus if 
pruritus occurred after hemodialysis with or without 
antipruritics as observed by trained dermatologists or 
nephrologists.

Pruritus could be constant or intermittent and 
accompanied by xerosis. The arms, head, abdomen, and 
back were the most commonly affected areas by pruritus. 
We used the 5-D itch scale numerical rating system to 
determine the presence and severity of pruritus in our 
study patients.

We collected blood samples from all study participants 
to conduct the following tests; blood urea nitrogen pre- 
and post-dialysis, measuring the urea reduction ratio, 
serum creatinine, hemoglobin, serum intact parathyroid 
hormone, ionized calcium, serum phosphate levels and 
performing iron studies. Moreover, serum aluminum 
levels were determined (by graphite furnace atomic 
absorption spectrometry).

Specimen collection
The serum was allowed to clot for 10-20 minutes at room 
temperature.

Assay principle
Prior to the procedures, blood samples were centrifuged, 
and all samples were deproteinized using trichloroacetic 
acid and microwave irradiation. All steps of sample 
preparation were conducted under a laminar flow 
hood. Using a Perkin-Elmer 3100 atomic absorption 
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spectrometer with Zeeman background correction and 
an L’vov platform equipped with a graphite furnace, 
aluminum levels were measured by a graphite furnace 
and an auto-sampler. Distilled and deionized water was 
conducted during all procedures. The working standard 
solutions were prepared using an aluminum standard 
solution containing 1000 mg/L of aluminum. Nitric acid 
(HNO3, 65% m/m, 1.17 g/mL) was further purified by 
sub-boiling distillation. In order to avoid contamination, 
only plastic materials were used. All laboratory wares (e.g., 
pipette tips and volumetric flasks) were immersed for at 
least 48 hours in a 10% (v/v) HNO3/ethanol solution and 
washed with purified water shortly before use. All sample 
and reagent preparation steps were performed on a clean 
bench to avoid contamination from the air.

Statistical analysis
All study data were reviewed for completeness and 
consistency. Statistical analysis was performed using 
SPSS (statistical package for the social sciences, version 
20.0, SPSS Inc, Chicago, Ill, USA). Categorical variables 
were represented as numbers and percentages, while 
continuous variables were presented as the mean ± 
standard deviation for normally distributed data and 
the median and interquartile range for skewed data. The 
independent-samples t test was conducted for between-
group comparisons. The chi-square test or Fisher’s exact 
test, where appropriate, was conducted to determine 
associations between categorical variables. Pearson’s 
correlation test was applied to determine correlations 
between serum aluminum levels, uremic pruritus, and its 
severity with other study parameters. Two-sided P values 
of <0.05 were considered statistically significant.

Results
By screening all patients with end-stage renal disease 
undergoing long-term hemodialysis at the dialysis units 
of Ain Shams university hospitals, there were unit records 
of 219 patients in total, of whom only 90 were eligible 

to participate in our study. Our study included 41 males 
(45.5%) and 49 females (54.5%). 

Based on the participants’ clinical history, physical 
examination findings, and 5-D itch scale scores, we 
divided the study population into two groups: the pruritic 
group (with itching as classified by the 5-D itch scale) and 
the non-pruritic group (No itching with 5-D itch scale 
scores of 0).

The pruritic group was made up of 45 patients, 19 
males (42.2%) and 26 females (57.8%), with a mean 
age of 51.6 ± 14.98 years, while the non-pruritic group 
included 45 patients, 22 males (48.9%) and 23 females 
(51.1%), with a mean age of 47.53 ± 16.92 years.

There were no statistically significant differences in the 
two study groups’ primary demographic data, as shown 
in Table 1. 

In terms of medications administered on a regular basis 
during hemodialysis sessions, there was no statistically 
significant difference between the two groups (such 
as erythropoiesis stimulating agents [ESA], vitamin B 
complex, and carnitine).

In this study, 77.8%, 93.3%, and 84.4% of the pruritic 
group of participants were receiving ESA, vitamin B 
complex, and carnitine, respectively. While 86.7%, 
91.1%, and 80% of the non-pruritic participants received 
ESA, vitamin B complex, and carnitine, respectively.

In our study, 31 (34%) participants had serum 
aluminum levels that exceeded the normal threshold level 
of 10 µg/L.

There were no statistically significant differences in the 
other laboratory data between the two groups, as depicted 
in Table 2. There was no statistically significant difference 
in the median serum aluminum levels of the participants 
in the two groups (9.78 [6.48–11.72] for the pruritic 
group and 9.13 [6.3–10.4] in the non-pruritic group, 
P = 0.32) (Figure 1). 

There was also no statistically significant difference in 
the median serum ferritin levels of the participants in the 
two groups (685 [279.5–1077 ng/mL] for the pruritic 

Table 1. Demographic characteristics of the study participants

Pruritic patients (m = 45) Non-pruritic patients (m = 45) Student’s 
t test 

P value
Mean SD Mean SD

Age (y) 51.60 14.98 47.53 16.92 1.21 0.23
HD vintage (mon) 76.47 60.93 75.78 62.52 0.05 0.96

N % N % χ2 P value

Gender
Male 19 42.2 22 48.9

0.40 0.53
Female 26 57.8 23 51.1

Diabetes mellitus
Yes 17 37.8 9 20.0

3.46 0.06
No 28 62.2 36 80.0

Hypertension
Yes 34 75.6 33 73.3

0.06 0.81
No 11 24.4 12 26.7

Cardiovascular diseases
Yes 14 31.1 13 28.9

0.05 0.82
No 31 68.9 32 71.1
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group and 794.8 [262.5–1160 ng/mL] in the non-pruritic 
group, P=0.62), as shown in Table 2.

The pruritic group’s 5-D itch scale scores ranged from 6 
to 25, with a mean value of 13.18±4.99. When correlating 
the itching measured by the 5-D itch scale with various 
factors, we found no significant correlation between the 
5-D itch scale scores and hemodialysis vintage (P = 0.09).

Furthermore, diabetes mellitus, hypertension, and 
cardiovascular diseases had no significant correlations 
with 5-D itch scale scores (P = 0.99, 0.59, and 0.53, 
respectively), as displayed in Table 3. According to Table 
3, both ESA and carnitine levels were not significantly 
correlated with 5-D itch scale scores (P = 0.58 and 0.25, 
respectively), while intravenous vitamin B demonstrated a 
negative correlation with higher 5-D itch scale scores, with 
the mean 5-D itch scale score being significantly higher 

in vitamin B complex non-receivers (18.67 ± 2.08) than 
receivers (12.79 ± 4.92), with a P value of 0.05 (Figure 2).

A highly significant positive correlation was detected 
between serum calcium levels and 5-D itch scale scores 
(P = 0.009). Likewise, there was a highly significant 
positive correlation between serum albumin levels and 
5-D itch scale scores (P = 0.013). As depicted in Table 4, 
both hemoglobin and post-dialysis urea levels manifested 
significant positive correlations with 5-D itch scale scores 
(P = 0.044 and 0.050, respectively). All other laboratory 
data demonstrated no significant correlations with 5-D 
itch scale scores.

Discussion
Uremic pruritus is a common, troubling, and sometimes 
debilitating problem for chronic kidney disease and end-

Table 2. Laboratory data and their correlations between both groups

Pruritic patients (n = 45) Non-pruritic patients (n = 45)
t-value* P value

Mean SD Mean SD

Calcium (mg/dL) 8.80 0.91 8.64 0.86 0.88 0.38 

PO4 (mg/dL) 3.39 0.93 3.42 0.83 0.14 0.89 

Albumin (g/dL) 3.71 0.65 3.83 0.34 1.04 0.31 

HB (g/dL) 10.01 1.35 9.82 1.60 0.61 0.54 

Iron (mcg/dL) 64.93 22.76 65.22 27.77 0.06 0.96 

PTH (pg/mL) 301.67 191.89 299.53 170.84 0.06 0.96 

TIBC (mcg/dL) 225.35 48.84 225.19 51.53 0.02 0.99 

TSAT (%) 29.58 12.00 29.61 12.83 0.01 0.99 

Urea 1 (mg/dL) 60.48 14.94 61.46 13.65 0.78 0.438

Urea 2 (mg/dL) 11.42 4.51 10.32 5.41 0.35 0.438

URR (%) 80.69 6.37 82.96 7.76 1.15 0.254

Aluminum (µg/L) 9.78 6.48–11.72 9.13 6.30–10.40 0.99** 0.32 

Ferritin (ng/mL) 685.00 279.50–1077.00 794.80 262.50–1160.00 0.50** 0.62 

PO4, Phosphorus; Hb, Hemoglobin; PTH, Parathyroid hormone; TIBC, Total iron-binding capacity; TSAT, Transferrin saturation; URR, Urea reduction 
ratio.
*Student’s t-test; **Mann Whitney U test (median and interquartile range). 

Table 3. Correlation between 5-D itch scale scores and medical history and medications

5D Itch Scale scores Student’s 
t test 

P value
Mean SD

Diabetes mellitus
Yes 13.18 6.11

0.001 0.999
No 13.18 4.30

Hypertension
Yes 13.41 5.18

0.55 0.59
No 12.45 4.52

Cardiovascular diseases
Yes 13.07 4.53

0.10 0.93
No 13.23 5.26

Intravenous vitamin B
Yes 12.79 4.92

2.04 0.05
No 18.67 2.08

Intravenous carnitine
Yes 13.00 4.93

0.55 0.58
No 14.14 5.64

Erythropoiesis stimulating agent
Yes 12.71 4.93

1.17 0.25
No 14.80 5.14
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stage renal disease patients with poor psychosocial and 
medical outcomes. This condition is often under-reported 
by patients and overlooked by healthcare providers (7).

Table 4. Correlations between 5-D itch scale scores and laboratory data

5-D itch scale scores

Pearson’s correlation P value

Calcium (mg/dL) 0.385 0.009

PO4 (mg/dL) 0.202 0.183

Albumin (g/dL) 0.367 0.013

Hb (g/dL) 0.301 0.044

Iron (mcg/dL) 0.051 0.738

PTH (pg/ml) −0.111 0.467

TIBC (mcg/dL) 0.199 0.191

TSAT (%) −0.051 0.738

Urea 1 (mg/dL) 0.010 0.948

Urea 2 (mg/dL) 0.294 0.050

URR (%) −0.266 0.077

Aluminum (µg/L) −0.016* 0.916 

Ferritin (ng/mL) −0.082* 0.591

PO4, Phosphorus; Hb, Hemoglobin; PTH, Parathyroid hormone; TIBC, 
Total iron-binding capacity; TSAT, Transferrin saturation; URR, Urea 
reduction ratio.
*Spearman’s rho correlation.

 
Figure 1. Box plot of the distribution of values (median, interquartile 
range, and outliers identified as dots) for aluminum levels between the 
two study groups.

Figure 2. Error bars showing the correlation between intravenous vitamin 
B levels and 5-D itch scale scores in the pruritic group.
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 Uremic pruritus is a common troublesome condition‏
in patients with advanced kidney disease, particularly 
individuals on chronic maintenance dialysis. It does not 
present with a distinguished dermatomal pattern and can 
vary from localized to generalized pruritus (8). 

The etiology of uremic pruritus varies widely. Different 
data demonstrate that uremic pruritus prevalence ranges 
from 20% to 90%. Different settings significantly affect 
the way the prevalence of uremic pruritus varies. However, 
the prevalence of the condition declined significantly with 
the availability of better dialysis facilities, different dialysis 
modalities, and the easy access and adequacy of these 
dialysis facilities. The condition’s prevalence also depends 
on the mode of dialysis, i.e., hemodialysis or peritoneal 
dialysis (9). ‏

The pathogenesis of uremic pruritus is still ambiguous, 
while several potential etiologies are present, but none of 
which is fully proven.

These etiologies include inflammation and the release 
of specific cytokines during hemodialysis, mast cell 
proliferation, and increased deposition of the calcium 
phosphate complex in the skin due to secondary 
hyperparathyroidism. Other factors contributing to uremic 
pruritus pathogenesis include xerosis, environmental 
air pollution, inadequate dialysis, precipitated calcium 
phosphate crystals, iron deficiency anemia, neuropathy, 
and hepatitis virus infection (3). 

One proposed etiology for uremic pruritus is a high 
serum aluminum level; however, few studies have 
investigated this possibility (6). 

Aluminum is a commonly present metal in the 
environment, and its human exposure is through multiple 
sources, including (but not limited to) oral intake, drugs, 
and occupational exposure (10). 

Our study investigated the association between serum 
aluminum levels and uremic pruritus in patients on 
hemodialysis. We attempted to identify what factors 
might affect the presence and severity of uremic pruritus.

According to our findings, the pruritic group consisted 
of 52 (57.8 %) females, and 38 (42.2 %) males, which is 
compatible with the findings of Dar and Akhter et al (11). 
Consistent with our findings, Ersoy and Akyar also had 
more females in their study populations of patients with 
uremic pruritus (8).

However, in contrast to our findings, some studies 
reported more males in the uremic pruritus population, 
such as those by Pisoni et al and Wikström (12,13). In 
other studies, the participants were equitably distributed 
between the two genders. Such studies include those by 
Mathur et al and Hu et al (14,15).

All the previous studies showed no significant correlation 
between gender distribution and uremic pruritus (8,11-
15). 
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Our data revealed that the prevalence of hyperaluminemia 
was 34% in our study population, which is inconsistent 
with those of Jaffe et al, who reported that only 2.1% of 
their participants had hyperaluminemia (5).

Accordingly, Tsai et al reported low serum aluminum 
levels among patients on dialysis, with a median of 
5.9[3.7–8.6] µg/L (1). ‏Sharma et al demonstrated that 
93.7% of their study participants had serum aluminum 
levels in the non-toxic range (4).

We found higher serum aluminum levels in the pruritic 
group than in the non-pruritic group; nevertheless, there 
was no significant correlation between serum aluminum 
levels and the severity of pruritus, as determined by the 
5-D itch scale. This finding aligns with Hsu et al and 
Asghar et al (16,17).

In addition, Friga et al found a significant positive 
relation between serum aluminum levels and uremic 
pruritus in patients on hemodialysis, which is in 
disagreement with our data. They reported that reducing 
the serum aluminum level would reduce the severity of 
pruritus (6).

Another critical factor in uremic pruritus is the 
associated co-morbidities, such as diabetes mellitus and 
hypertension.

Our data ruled out any association between both 
diabetes mellitus and hypertension and pruritus severity as 
the 5-D itch scale scores of diabetic patients did not differ 
significantly from those of non-diabetic patients, which 
was confirmed by the studies of Zhao et al and Hsu et al 
who concluded that diabetes mellitus and hypertension do 
not affect the severity of pruritus (16,18). Similarly, Narita 
et al found no association between both diabetes mellitus 
and hypertension and the severity of pruritus (19).

Despite the non-significance of the association, our data 
showed that most of the patients in the pruritic group were 
non-diabetic and hypertensive, which is in line with the 
findings of Sarhan et al and Asghar et al (17, 20). However, 
in contrast with our findings, Afsar and Elsurer Afsar and 
Hsu et al reported that diabetes mellitus is significantly 
associated with uremic pruritus and its severity. They even 
reported that glycated hemoglobin is directly involved in 
the pathogenesis of uremic pruritus (16, 21).

Our study also investigated several factors that 
were hypothesized to play a contributory role in the 
pathogenesis of uremic pruritus and their association with 
the presence and severity of uremic pruritus. 

Our results revealed that hemodialysis vintage has no 
effect on the presence or severity of uremic pruritus. On 
the contrary, Shirazian et al concluded that shorter dialysis 
vintage is associated with pruritus. Dialysis vintage of 
less than or equal to three months was associated with 
moderate-to-severe pruritus, and those on dialysis for over 
ten years were less likely to have pruritus. Similar findings 

were reported by Narita et al and Pisoni et al (12,19,22).
According to the study by Mathur et al, dialysis vintage 

has no effect on the severity or presence of pruritus, which 
aligns with our study’s findings (14).

Variations in the association between uremic pruritus 
and hemodialysis vintage may be due to the different 
modalities of dialysis, different dialyzer membranes, 
different surface areas, and other factors that may 
be overlooked but affect the efficacy of dialysis (14). 
Accordingly, standardizing dialysis before further studies 
is indispensable.

One of the potential sources of aluminum in patients 
on dialysis is the use of intravenous medications such as 
vitamin B, iron, carnitine, and ESA supplementation.

We found that both ESA and carnitine did not affect 
both the presence and severity of uremic pruritus, with 
no documented changes in the severity of pruritus 
occurring using both medications. Nonetheless, Arzhan 
et al concluded that erythropoietin therapy could result in 
significant improvements in the prevalence and severity of 
pruritus (23).

We found that vitamin B supplementation induced a 
decrease in the severity of pruritus among the members 
of the pruritic group. Unfortunately, there is a paucity of 
data on the association between intravenous vitamin B 
use during dialysis sessions and uremic pruritus. However, 
Aramwit and Supasyndh stated that oral vitamin B might 
reduce itching in patients with uremic pruritus, while 
Simonsen et al reported no benefit of oral vitamin B 
over placebo in reducing the severity of uremic pruritus 
(24, 25).

Hence, it is essential to conduct further larger-scale, 
in-depth studies to evaluate the effects of intravenous 
vitamin B complex on uremic pruritus and its severity in 
patients on dialysis.

In our study, we assessed the relation between pruritus 
and some primary laboratory data. Our results showed that 
iPTH, serum iron, serum TIBC, transferrin saturation, 
and phosphate were not associated with the occurrence 
of uremic pruritus, or its severity as measured with the 
5-D itch scale. Moreover, pre-dialysis urea and the urea 
reduction ratio demonstrated no association with uremic 
pruritus. Our data revealed that hyperalbuminemia, 
hypercalcemia, hyperhemoglobinemia, and elevated post-
dialysis urea were positively correlated with the severity 
of itching in uremic pruritus measured 5-D itch scale 
(Figure 3).

Hsu et al concluded that elevated serum albumin levels 
increase the severity of itching in patients with uremic 
pruritus on dialysis, while Ozen et al and Ghassan et al 
reported no correlation between albuminemia and uremic 
pruritus (16,26, 27). Ghassan et al and Zhao et al also 
reported that calcium and phosphate show no association 
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with any change in the severity of pruritus in patients 
with uremic pruritus on dialysis. Moreover, Ozen et al 
also reported similar regarding calcium levels (18,26,27).

Furthermore, Zhao et al reported an association between 
elevated hemoglobin levels and increased uremic pruritus 
severity. In contrast, Ozen et al reported that hemoglobin 
levels demonstrated no correlation with any change in 
the severity of pruritus in patients with uremic pruritus 
on dialysis, with similar results reported by Ghassan et al 
(18,26,27).

We found that post-dialysis urea has a positive 
correlation with the severity of itching in patients with 
uremic pruritus on dialysis. Prior studies, including the 
study by Dar et al, reported correlations between elevated 
urea levels and itching severity in patients with uremic 
pruritus on dialysis (11).

However, there is a paucity of available data on the 
association between post-dialysis urea and the severity 
of uremic pruritus. Consequently, there is a need for 
further larger-scale, in-depth studies to investigate this 
association.

Finally, various factors contribute to pruritus and its 
severity in patients on hemodialysis, and there is still a 
paucity of studies on this subject. Hence, there is a need 
for further studies to assess these factors and their effects.

The serum aluminum level and its association with 
uremic pruritus are still ambiguous, and thus further 
larger-scale studies are indispensable for more clarification 
on this subject.

Conclusion
In conclusion, despite exceeding normal levels in humans 
and being higher in the pruritic group, the serum 
aluminum levels of our study participants were not 
significantly correlated with the presence or severity of 
pruritus. 

Limitations of the study
The current study has some limitations. First, our inclusion 
criteria were strict regarding any minor laboratory 
disarrangement that could cause pruritus rather than the 
investigated cause. Secondly, age eligibility of older than 
18 years further limited the population eligible for our 
study. 
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y = 5.35+2.1*x

5

10

15

20

25

30

4 5 6 7 8 9 10 11

5D
 It

ch
 S

ca
le

Calcium

 

y = 2.72+ 2.82*x

5

10

15

20

25

30

0 1 2 3 4 5

5D
 It

ch
 S

ca
le

Albumin

 

y = 2.04+ 1.11*x

5

10

15

20

25

30

6 8 10 12 14

5D
 It

ch
 S

ca
le

Hemoglobin

 

y = 9.46+0.18*x

5

10

15

20

25

30

0 10 20 30 40 50

5D
 It

ch
 S

ca
le

Urea post

(a)

(b)

(c)

(d)



Sarhan II et al

Journal of  Nephropathology, Vol 11, No x, xx 2022                                                   www.nephropathol.com8

they all have read and approved the final manuscript and 
are responsible for its accuracy and integrity.

Conflicts of interest
The authors declare no conflicts of interest.

Ethical issues
The study was carried out in accordance with the principles 
of the Declaration of Helsinki. The ethics committee of the 
faculty of medicine of Ain Shams university approved this 
study (reference number; FWA 000017585). Additionally, 
the institutional ethical committee at the faculty of 
medicine of Ain Shams university also approved all study 
protocols. Prior to intervention, written informed consent 
was obtained from all study participants. Besides, The 
authors have completely observed ethical issues (including 
plagiarism, data fabrication, and double publication).

Funding/Support
None.

References
1.	 Tsai MH, Fang YW, Liou HH, Leu JG, Lin BS. Association 

of serum aluminum levels with mortality in patients 
on chronic hemodialysis. Sci Rep. 2018;8:16729. doi: 
10.1038/s41598-018-34799-5.

2.	 Liu MH, Chan MJ, Hsu CW, Weng CH, Yen TH, Huang 
WH. Association of uremic pruritus in hemodialysis patients 
with the number of days of high mean 24-hour particulate 
matter with a diameter of <2.5 μm. Ther Clin Risk Manag. 
2017;13:255-62. doi: 10.2147/TCRM.S129133.

3.	 Chiu YL, Chen HY, Chuang YF, Hsu SP, Lai CF, Pai MF, et 
al. Association of uraemic pruritus with inflammation and 
hepatitis infection in haemodialysis patients. Nephrol Dial 
Transplant. 2008; 23:3685-9. doi: 10.1093/ndt/gfn303. 

4.	 Sharma AK, Toussaint ND, Pickering J, Beeston T, Smith 
ER, Holt SG. Assessing the utility of testing aluminum 
levels in dialysis patients. Hemodial Int. 2015;19:256-62. 
doi: 10.1111/hdi.12231.

5.	 Jaffe JA, Liftman C, Glickman JD. Frequency of elevated 
serum aluminum levels in adult dialysis patients. Am J Kidney 
Dis. 2005;46:316-9. doi: 10.1053/j.ajkd.2005.04.020.

6.	 Friga V, Linos A, Linos DA. Is aluminum toxicity responsible 
for uremic pruritus in chronic hemodialysis patients? 
Nephron. 1997;75:48-53. doi: 10.1159/000189499. 

7.	 Verduzco HA, Shirazian S. CKD-associated pruritus: new 
insights into diagnosis, pathogenesis, and management. 
Kidney Int Rep. 2020;5:1387-402. doi: 10.1016/j.
ekir.2020.04.027.

8.	 Altınok Ersoy N, Akyar İ. Multidimensional pruritus 
assessment in hemodialysis patients. BMC Nephrol. 
2019;20:42. doi: 10.1186/s12882-019-1234-0. 

9.	 Agarwal P, Garg V, Karagaiah P, Szepietowski JC, Grabbe 
S, Goldust M. Chronic kidney disease-associated pruritus. 
Toxins (Basel). 2021;13:527. doi: 10.3390/toxins13080527. 

10.	 Dolara P. Occurrence, exposure, effects, recommended 
intake and possible dietary use of selected trace compounds 
(aluminium, bismuth, cobalt, gold, lithium, nickel, 
silver). Int J Food Sci Nutr. 2014;65:911-24. doi: 
10.3109/09637486.2014.937801.

11.	 Dar NR, Akhter A. Clinical characteristics of uremic 
pruritus in patients undergoing haemodialysis. J Coll 
Physicians Surg Pak. 2006;16:94-6.

12.	 Pisoni RL, Wikström B, Elder SJ, Akizawa T, Asano Y, Keen 
ML, et al. Pruritus in haemodialysis patients: international 
results from the Dialysis Outcomes and Practice Patterns 
Study (DOPPS). Nephrol Dial Transplant. 2006;21:3495-
505. doi: 10.1093/ndt/gfl461. 

13.	 Wikström B. Itchy skin-a clinical problem for hemodialysis 
patients. Nephrol Dial Transplant. 2007;22:v3-7. doi: 
10.1093/ndt/gfm292. 

14.	 Mathur VS, Lindberg J, Germain M, Block G, Tumlin 
J, Smith M, et al. ITCH National Registry Investigators. 
A longitudinal study of uremic pruritus in hemodialysis 
patients. Clin J Am Soc Nephrol. 2010;5:1410-9. doi: 
10.2215/CJN.00100110. 

15.	 Hu T, Wang B, Liao X, Wang S. Clinical features and 
risk factors of pruritus in patients with chronic renal 
failure. Exp Ther Med. 2019;18:964-971. doi: 10.3892/
etm.2019.7588.

16.	 Hsu CW, Weng CH, Chan MJ, Lin-Tan DT, Yen TH, 
Huang WH. Association between serum aluminum level 
and uremic pruritus in hemodialysis patients. Sci Rep. 
2018;8:17251. doi: 10.1038/s41598-018-35217-6.

17.	 Asghar MS, Avinash F, Singh M, Siddiqui MA, Hassan SA, 
Iqbal S, et al. Associated factors with uremic pruritus in 
chronic hemodialysis patients: a single-center observational 
study. Cureus. 2021;13:e17559. doi: 10.7759/
cureus.17559.

18.	 Zhao JH, Zhu QS, Li YW, Wang LL. Determinants of the 
severity of uremic pruritus in patients receiving maintenance 
hemodialysis: A cross-sectional study. PLoS One. 
2021;16:e0245370. doi: 10.1371/journal.pone.0245370.

19.	 Narita I, Alchi B, Omori K, Sato F, Ajiro J, Saga D, et 
al. Etiology and prognostic significance of severe uremic 
pruritus in chronic hemodialysis patients. Kidney Int. 
2006;69:1626-32. doi: 10.1038/sj.ki.5000251.

20.	 Sarhan II, Ibrahim MA-H, Kamel NM, Teama NM. 
Association of high sensitive C reactive protein and dialysis 
adequacy with uremic pruritus in hemodialysis patients. 
Alexandria J Med. 2020;56:111-7. doi:10.1080/20905068
.2020.1786620.

21.	 Afsar B, Elsurer Afsar R. HbA1c is related with uremic pruritus 
in diabetic and non-diabetic hemodialysis patients. Ren Fail. 
2012;34:1264-9. doi: 10.3109/0886022X.2011.560401.

22.	 Shirazian S, Aina O, Park Y, Chowdhury N, Leger K, Hou 
L, et al. Chronic kidney disease-associated pruritus: impact 
on quality of life and current management challenges. Int 
J Nephrol Renovasc Dis. 2017;10:11-26. doi: 10.2147/
IJNRD.S108045.

23.	 Arzhan S, Roumelioti ME, Unruh ML. Itch and ache 
on dialysis: new approaches to manage uremic pruritus 



 www.nephropathol.com                                                     Journal of  Nephropathology, Vol 11, No x, xx 2022 

                                                   Serum Al and pruritus

9

and restless legs. Blood Purif. 2020;49:222-7. doi: 
10.1159/000504081. 

24.	 Aramwit P, Supasyndh O. Uremic pruritus; its prevalence, 
pathophysiology, and management. In (Ed.), Updates 
in Hemodialysis. IntechOpen. 2015; 19-41doi: 
10.5772/59352

25.	 Simonsen E, Komenda P, Lerner B, Askin N, Bohm C, 
Shaw J, et al. Treatment of uremic pruritus: a systematic 
review. Am J Kidney Dis. 2017;70:638-55. doi: 10.1053/j.
ajkd.2017.05.018. 

26.	 Ozen N, Cinar FI, Askin D, Mut D. Uremic pruritus 
and associated factors in hemodialysis patients: A multi-
center study. Kidney Res Clin Pract. 2018;37:138-47. doi: 
10.23876/j.krcp.2018.37.2.138.

27.	 Ghassan B, N. Alalsaidissa JN, Al-Saedi AJ, Alawchi 
SN. Relationship of pruritus with biochemical and 
haematological parameters in haemodialysis patients (a single 
center study). Journal of the Faculty of Medicine-Baghdad. 
2015;57:306-11. doi: 10.32007/jfacmedbagdad.574396.

Copyright © 2022 The Author(s); Published by Society of Diabetic Nephropathy Prevention. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work is properly cited.


