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Abstract

Background: End-stage renal disease (ESRD) is a worldwide growing public health concern. Hemodialysis (HD) is a treatment op-
tion for people experiencing ESRD. Because of limited therapeutic methods due to the vague pathogenesis, the control of pruritus
is so difficult. Thus, we decided to carry out this study to examine the effect of acupuncture on pruritus.

Methods: This multi-centered randomized clinical trial was conducted during 2015 - 2017 in the hemodialysis wards of teaching
hospitals in Mashhad, Iran. 30 patients that met the inclusion criteria entered the study by a convenience sampling and were ran-
domized into two groups: One group receiving acupuncture intervention and the other receiving sham acupuncture as the control
group. We measured the visual analog scale (VAS) score of pruritus before and after the intervention in the two groups.

Results: The mean age of the participants was 49.04 = 14.93 with a minimum age of 23 years and a maximum age of 65 years. 17
(65.40%) patients were male, and nine (34.60%) were female. We had a significant difference between the scores of both groups
before and after the intervention, but the difference of the scores was more significant in the intervention group than in the control
group (5.94 versus 1.27, respectively). Our study also showed a significant difference between the two groups after the intervention
(Pvalue < 0.001).

Conclusions: Our findings indicate that acupuncture, as a noninvasive, safe, and easy treatment, can be useful and effective for the
management of Hemodialysis patients with pruritus. Identifying the pathophysiology of pruritus and neurobiological mechanism
of acupuncture to reduce pruritus will remarkably improve the application of new therapies to decrease itching.
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1. Background tioned that moderate and severe uremic pruritus (UP) was
observed in 42% of Hemodialysis patients (6, 7). It usu-
ally presents about 3 - 6 months after the beginning of
hemodialysis. However, in some patients, UP may occur
even before hemodialysis (8, 9). The etiology and mecha-
nism of UP are complex and are not yet fully understood.
The pathogenic molecular basis of pruritus in CKD remains
uncertain, which limits options for effective treatment (5,
10). Studies showed that inflammation is one of the main
factors associated with uremic pruritus in hemodialysis
patients, besides metabolic factors and dialysis clearance.
Unfortunately, because of the limited therapeutic meth-
ods due tovague pathogenesis, the control of pruritus may
be so difficult. Common treatments include the applica-

End-stage renal disease (ESRD) is a worldwide growing
public health disease with considerable increasing preva-
lence, incidence, morbidity, and mortality (1, 2). The mean
global prevalence of chronic kidney disease (CKD) was
13.4% (3) and the age-adjusted prevalence of CKD, stages
3 to 5, in Iran was 14.9% (1). Hemodialysis (HD) is a treat-
ment option available for people experiencing CKD (4). Pa-
tients with renal insufficiency have different clinical symp-
toms such as skin presentations. Pruritus is one of these
presentations, defined as an unrestricted and unpleasant
feeling of discomfort and desire to scratch in the skin
(5). Approximately, 50% - 90% of Hemodialysis patients
experience pruritus. A global cross-sectional survey men-
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tion of topical products like emollients or moisturizers, ul-
traviolet irradiation, gabapentin, and oral antihistamines
(5,10, 11), but different studies have failed to show consis-
tent findings. They are often used to decrease pruritus,
but their effects usually are temporary or they have side ef-
fects. Creams can be useful to relieve the itch. However, it
is impractical to use them to a large area of the skin. Anti-
histamines may relieve acute pruritus but they do not de-
crease chronic itch, and also the long-term external use of
glucocorticoids will have several side effects such as dry
skin and atrophic skin (12,13). Now, the most important ap-
proaches to treatment are topical treatments with or with-
out anti-inflammatory compounds, or systemic treatment
drugs such as gabapentin with an anti-inflammatory prod-
uct, phototherapy, or acupuncture. Some patients benefit
from pharmacological treatments although the majority
does not (5,14, 15).

Recently, because of high demand for non-
pharmacological approaches, complementary and al-
ternative medicine (CAM) is widely used. One of these
approaches is the use of acupuncture that can be defined
as the insertion of needles into specific sites on the skin for
therapeutic purposes. It has a long history of being used
as an adjuvant or alternative therapeutic modality for a
number of diseases and clinical conditions and has been
commonly applied to treat itching for over 2500 years. In
CKD, acupuncture has been used to treat different clinical
conditions such as UP (12, 16). One of the most widespread
hypotheses for the effects of acupuncture is the influ-
ence on the endogenous opioid system. Given the role of
opioid peptides in antipruritic effects, it is plausible that
acupuncture also could modulate the pruritic sensation
by involving endogenous opioids (16).

2. Objectives

The benefits of acupuncture for uremic pruritus have
been mentioned in some reviews but not in some others.
Because of inconsistent results, we decided to carry out
this study for the first time in Iran to examine the effect of
acupuncture on UP.

3. Methods

3.1. Participants

This multi-centered randomized clinical trial was con-
ducted during 2015 - 2017 in the hemodialysis wards of
teaching hospitals as governmental and referral centers
in Mashhad, Iran. The study compared one acupuncture
intervention group with one sham acupuncture control
group. Potential participants were 98 patients who were

under hemodialysis treatment in the academic hemodial-
ysis units located in Mashhad. Nevertheless, 30 patients
that met the inclusion criteria entered the study by con-
venience sampling, and they were randomized into two
groups by a simple method. One group was designated to
receive the acupuncture intervention, and the other was
defined as the control group receiving sham acupuncture
(Figure 1). Allocation concealment was adopted by using
sequentially numbered, sealed, opaque envelops matched
for equal size and shape. Both randomization and conceal-
ment procedures were done by a person who was not con-
cerned with the current trial or in the management of re-
cruited patients. The inclusion criteria were restricted to
patients: (1) undergoing dialysis three times a week; (2)
older than 18 years and less than 65 years; (3) complained
of pruritus for more than 3-months despite conventional
treatment; (4) having been on hemodialysis treatment for
at least 6-months; (5)with the visual analog scale (VAS) of
at least 4 for pruritus; (6) being able to answer questions;
and(7) being consentto participate in our study. The exclu-
sion criteria included: (1) having prior itchy-skin disease,
psychiatric disease, liver disease, cancer or disease of the
soft tissue or vessels at the extremities; (2) having current
infections; (3) PTH, calcium, or phosphor levels out of the
controlled range so that it could cause pruritus based on
the Nephrologist’s opinion; (4) having coagulopathy dis-
orders; and (5) history of using any anti-coagulant drugs.
Our sample size was calculated by using NCSS software and
considering the mean pruritic score of 2.66 & 1.96 in the
intervention group and 4.98 + 1.69 in the control group,
the z value of 1.96, a power of 80%, and a significance level
of 0.05 (5); thus, we needed 15 patients in each group. The
ethics committee of Mashhad University of Medical Sci-
ences approved the trial protocol (ethical code: IR. Mums,
FM. REC. 1394.223). The study was performed according to
the principles of the Declaration of Helsinki (Version Edin-
burgh 2000). The objectives of the study were explained
to the participants, and we declared that participating in
the study was voluntary. A signed informed consent form
was obtained from all participants before registration. The
IRCT code was 20160627720282N2.

3.2. Procedure

During the study, patients in all involved hemodialy-
sis wards were under the usual treatment and care, and
no changes were made to the working conditions of these
wards. We prescribed 200 mg oral gabapentin daily for all
patients in the two groups for six weeks and referred them
to the acupuncture clinic of Imam Reza Hospital.

First, we measured the VAS score of pruritus for all pa-
tients for entering the trial and then completed the data
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Assessed for eligibility (n = 98)

Excluded (n=68 )
o Not meeting inclusion criteria (n = 46)

o Declined to participate (n =12)
o Otherreasons(n=10)

Randomized (n=30)

A 4 [ Allocation ] A4
Allocated to acupuncture (n =15) Allocated to sham acupuncture (n =15)
« Received allocated intervention (n =15) « Received allocated intervention (n=15)
« Did not receive allocated intervention (give « Did'not receive allocated intervention (give
reasons) (n=0) reasons)(n=0)
v [ Follow - Up ] \
A\ J
Lost to follow-up (n=0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (n=0) Discontinued intervention (give reasons) (n=4)
[ Analysis ] v
o J
Analyzed (n=15) Analyzed (n=11)
o Excluded from analysis (n =0) o Excluded from analysis (n =0)

Figure 1. CONSORT flow diagram

collection form that included the demographic character-
istics (age, sex, occupation, education level, and marital
status) and possible related factors such as dialysis dura-
tion. At the end of the trial period, we again measured the
VAS score of pruritus.

The pruritus intensity was assessed using the VAS score
as the primary outcome. The VAS is an 11-point scale rang-
ing from 0 to10 in which 0 indicates an absence of pruritus
and 10 indicates maximum pruritus. The patient was asked
to define the mean level of their itching intensity.

3.3. Intervention

For the acupuncture intervention, a specialist of
acupuncture who was trained in the Beijing University of
Chinese Medicine inserted needles into acupoints by using
his fingertips while applying consistent pressure on the
correct acupoint with small rotational movements. The
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treatment was carried out while the patient was lying in
the supine position for 30 minutes.

The depths of body needling depended on the location
of the acupoints, as well as on the body build (10 -30 mm).
The sensations that a patient experienced during a correct
acupuncture were heaviness, numbness, or soreness.

The sham-acupuncture group received the same ses-
sions with the same duration of minimal acupuncture
by the same physician over six weeks. The needles were
not supposed to stimulate, and they were inserted su-
perficially with a 1 cm distance from the corresponding
acupuncture points outside the meridians.

The acupuncture points of insertion were chosen
based on the characteristics of patients and the relevant lit-
erature, including Sp6, Sp10, Lv3, Li4, and Li1l.
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3.4. Statistical Analysis

The IBM SPSS Statistical Software for Windows version
22.0 (IBM Corp., Armonk, N.Y., USA) was used for the statis-
tical analyses. The standard descriptive statistics were ap-
plied to describe the pattern of the data. The normality of
the data was checked with the Kolmogorov-Smirnov test,
showing all data had a normal distribution. Independent
t-testand Paired t-test were applied to compare the numeri-
cal datawith normal distributions between the two groups
and before-after intervention, respectively. The Chi-square
and Fisher’s exact tests were used to examine the signifi-
cance of associations between categorical data. A covari-
ance analysis was used to assess the effect of confounding
factors on pruritus intensity. All tests were two-tailed, and
the probability value of 0.05 was considered significant.

4. Results

We had 30 patients in our study who randomly were al-
located to one of the two groups according to the inclusion
and exclusion criteria (15 patients per group). Finally, we
analyzed 26 participants in ourresearch (15 in the acupunc-
ture and 11 in the sham acupuncture groups). In the sham
acupuncture group, four patients were not included in the
analysis because of refusing to continue the study.

The data showed that the mean age of participants was
49.04 + 14.93 with a minimum age of 23 years and max-
imum age of 65 years. Among a total of 26 patients, 17
(65.40%) were men. Table 1 summarizes the patients’ char-
acteristics. Except for age, there'were no significant dif-
ferences between the two groups in other characteristics.
Thus, we carried out a covariance analysis to assess the ef-
fect of age on the treatmentresponse.

There was no statistically significant difference be-
tween the acupuncture and sham acupuncture groups be-
fore the intervention in the intensity of pruritus (P value:
0.18). The VAS scores of pruritus before and after the inter-
vention are summarized in Table 2. Our study showed sig-
nificant differences between the two groups after the inter-
vention (P value < 0.001). As shown in Table 2, we also had
asignificant difference in the control group when compar-
ing before-after data, but the difference in the scores of the
intervention group was more significant compared to the
control group (5.94 versus 1.27, respectively).

After a covariance analysis, we found that the age of
participants and initial intensity of itching did not affect
the intensity of pruritus and treatment response. Patients
with a dialysis duration of less than one year experienced
a higher intensity of pruritus, and the pruritus score was
higher in men than in women, but none of them were sta-
tistically significant (Table 3).

5. Discussion

Pruritus is one of the most common and painful com-
plaints in patients with end-stage renal disease (ESRD) that
sometimes is accelerated or exacerbated by dialysis (14, 17,
18). Different therapies are proposed based on different
theories such as xerosis, which is seen in the majority of
itchy patients on HD; increased serum levels of magne-
sium, phosphorus, and calcium have also been proposed
to involve in uremic pruritus and Hyperparathyroidism
(19-21). Recently, the use of complementary therapies has
been a new approach in the management of pruritus al-
though there were investigated only in a few studies with
inconsistent results. Acupuncture with the involvement of
the opioid system (k, Mu) could be effective in controlling
pruritus (22-25). Because of insufficient evidence in this
context, we aimed to evaluate the effect of acupuncture in
controlling pruritus.of HD patients in this survey.

The results of the study showed that there were statis-
tically significant differences in the severity of pruritus be-
tween the intervention and control groups and the reduc-
tion in the intensity of pruritus after treatment was signifi-
cantlyhigher in the acupuncture group than in the control
group. Alleviated pruritus in the control group may be be-
cause of gabapentin effect.

Concordance with our result, in a clinical trial by Yan et
al. on Hemodialysis patients in two groups of 30 controls
(sham acupuncture) and 32 auricular acupuncture cases
(three times a week for six weeks), the VAS score of pruritus
was measured in both groups. A significant difference was
observed between the two groups in the mean VAS score.
The results showed that, generally, auricular acupuncture
as part of the combination therapy of uremic pruritus is
beneficial (10).

In a clinical trial conducted by Kilic Akca et al. in four
dialysis centers in Turkey, the intervention group consist-
ing of 38 Hemodialysis patients with symptoms of pruri-
tus received the stimulation of the acupuncture points of
Li11, sp10, st36, and sp6. The intervention group was com-
pared with 40 Hemodialysis patients complaining of itch-
ing as the control group. The frequency and severity of pru-
ritus in patients who received acupuncture significantly
reduced compared to controls (5).

Che-Yi et al. randomly allocated 40 patients with ure-
mic refractory pruritus into two control and intervention
groups. The intervention group was treated by acupunc-
ture on the Lill acupoint while the control group was
treated with Sham Acupuncture. The control of pruritus
showed a significant difference between the intervention
and control groups after three months of follow-up (26).

Hypotheses about the pathophysiology of pruritus in
uremic patients are multifactorial and built based on im-
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Table 1. The Basic Characteristics of Participants in the Control and Intervention Groups®

Characteristics Intervention Group (Acupuncture) Control Group (Sham Acupuncture) PValue
Age,y 54.67 & 11.40 4136 £16.21 0.03
Sex 0.68
Male 9(60) 8(72.70)
Female 6(40) 3(27.30)
Education level 0.30
Illiterate 3(20) 3(27.40)
Non-academic 10 (66.70) 4(36.30)
academic 2(13.30) 4(36.30)
Occupation 037
Unemployed 2(13.30) 5(45.40)
Employed 4(26.70) 0
Retired 5(33.30) 2(18.20)
Housewife 4(26.70) 2(18.20)
Marital status 0.05
Single 1(6.70) 5(45.50)
Married 14 (93.30) 6(54.50)
Dialysis duration, y 0.85
<1 5(33.30) 5(45.50)
>10r<5 8(53.30) 5(45.50)
>5 2(13.30) 1(9.10)
2 Values are expressed as mean = SD or No. (%).
Table 2. Pruritus Scores Before and After the Intervention in Two Groups
PValue
Group Intensity of Pruritus (VAS Score)
Within Groups Between Groups
Intervention < 0.001
Before 9.87 £ 035
After 3.93+2.85
< 0.001
Control 0.01
Before 9.45 1+ 0.93
After 818 +1.40

munological and opioid systems. The immunological hy-
pothesis proposes that itching is a systemic inflamma-
tion of the body, rather than a local skin disorder, and
treatments such as thalidomide and UVB are introduced
as the controllers of uremic pruritus. Some studies have
shown increased inflammatory factors, such as CRP, IL-6,
and IL-2, in HD patients with pruritus compared to HD pa-
tients without itching (27-30). The hypothesis of opioids
considers the impaired MU and Kappa receptors as the
mostimportant factor and indicates that the proportion of

Iran Red Crescent Med J. 2018; 20(10):e65521.

agonist-receptor MU (beta-endorphin) to agonist receptor
Kappa (Dynorphin A) increases in HD patients compared
to healthy subjects and the severity of itching depends on
increasing this ratio (31).

Acupuncture might modulate pruritus by influenc-
ing endogenous opioids both centrally and peripherally
and by affecting the hypothalamus-pituitary-adrenal axis,
the autonomic nervous system, and brain-derived neu-
rotrophic factor. These might show a guide for prospect-
ing the antipruritic effects of acupuncture on UP. How-
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Table 3. ANCOVA of Probable Influential Parameters

95% Confidence Interval

Parameter B Std. Error t PValue
Lower Bound Upper Bound
Intercept -7.52 7.40 -1.02 0.32 -23.02 7.98
Group
Intervention -5.23 0.96 -5.48 < 0.001 -7.24 3.24
Control 0*
Dialysis duration
<1 3.63 152 2.39 0.03 0.45 6.82
1< dialysis duration < 5 1.82 141 130 0.21 112 477
>5 o*
Sex
Male -2.38 116 -2.04 0.05 -4.82 0.06
Female o?
Age 0.029 0.035 0.834 0.415 -0.044 0.101
Primary itching score 1.45 0.81 1.80 0.09 -0.24 3.15

? Reference group.

ever, none of the proposed theories are completely af-
firmed, and the pathophysiology of UP is not sufficiently
explicit to contemplate about the mechanism through
which acupuncture might affect this condition (32).

The strong points of this project were blindness of pa-
tients by using the superficial acupuncture and designing
a multicenter study. The main limitations of the current
study were the small sample size and that our study did not
examine the laboratory findings to detect the changes in
the pruritus score but it was based on subjective findings.

5.1. Conclusions

Our findings indicated that acupuncture, as a noninva-
sive, safe, and easy treatment, could be useful and effective
for the management of HD patients with pruritus. Iden-
tifying the pathophysiology of pruritus and neurobiolog-
ical mechanism of acupuncture to reduce pruritus will re-
markably improve the application of new therapies to de-
crease itching. Future studies with larger sample sizes and
objective measurements are recommended to generalize
the findings.
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