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Introduction

Patients suffering from chronic kidney disease
(CKD) who undergo hemodialysis show a tendency to
experience pruritus with varying prevalence. Among
the adult dialysis patients, the prevalence of CKD
associated pruritus in each study ranged between 18%
and 97.8% [1]; thus, Mathur et al. [2] found that pruritus
are present in about 40-84% of patients with an end-
stage renal disease with variation in its distribution and
severity [2]. CKD-related pruritus has a multifactorial
etiopathogenesis associated with physical disability
impaired quality of life and limitations in daily living

activities [3], [4].

It noted that instruments for assessment of
pruritus course are still uncommon. The 5-D itch scale
has been developed as a short but multidimensional
survey designed to help in clinical studies and claims
to serve as a monitoring instrument for the long-term
course of pruritus. Five dimensions include degree,
duration, direction, disability, and distribution [5].

Abstract

BACKGROUND: Interleukin (IL)-31 serum levels were significantly higher in hemodialysis patients with pruritus,
whereas acupuncture in LI11 was shown to improve symptoms of pruritus. However, there is limited information
that IL-31 serum levels that correlate with decreased dimensions of the pruritus after acupuncture in LI11 in a
hemodialysis patient.

AIM: The aim of the study was to demonstrate the impact of acupuncture in LI11 and IL-31 serum level and its
correlation with dimensions of the pruritus in hemodialysis patients.

METHODS: A randomized clinical trial has been carried out from August 2019 to December 2019 at H. Adam Malik
General Hospital, Medan, Indonesia. Sixty patients underwent hemodialysis who were randomly allocated to two
groups, one group got acupuncture in Quchi LI11 (intervention group), and the other group got a placebo (control
group). IL-31 serum levels and pruritus were measured before and after 6 weeks of acupuncture in both groups.

RESULTS: Acupuncture did not significantly reduce IL-31 (p = 0.931) and decreased dimensions: Degree, duration,
disability, and distribution of the pruritus between the intervention group and the control group after 6 weeks
of acupuncture in LI11. It can be shown that there is no significant correlation between IL-31 serum levels and
dimensions of the pruritus.

CONCLUSION: This study demonstrates the effect of acupuncture on reducing dimensions of the pruritus not related
to IL-31 serum levels. Identifying the action mechanism of acupuncture to minimize pruritus considerably enhances
knowledge of the impacts of acupuncture on reducing pruritus in hemodialysis patients.

Cytokines Interleukin (IL)-31 mainly produced
by Th-2 cells act as pruritogenic whereas IL-31 serum
levels in patients were significantly higher, undergoing
hemodialysis with symptoms of pruritus, and there
was a positive correlation of responses between
IL-31 serum levels and pruritic intensity [6]. Pruritus
therapy in chronic renal failure patients undergoing
hemodialysis includes: Modification of dialysis
techniques, topical treatment (emollient, aromatherapy,
capsaicin cream, tacrolimus, and gamma-linolenic
acid ointment), ultraviolet irradiation, a rubdown with
Japanese dry towels, p-opioid receptor antagonists
(naltrexone), x-opioid receptor agonists (nalfurafine and
butorphanol), thalidomide, pentoxifylline, gabapentin,
and acupuncture [7], [8], [9].

The mechanism of action of acupuncture
produces an anti-inflammatory effect by influencing
the Th-1 and Th-2 balance [10]. Th-1 and Th-2
balance are affected by a [ endorphin secretion
that occurs due to acupuncture [11], [12]. The anti-
inflammatory effect of acupuncture is to increase the
levels of anti-inflammatory cytokines without lowering
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pro-inflammatory cytokines [13], [14]. Results from a
systemic review show that acupuncture has a beneficial
effect on pruritus patients undergoing hemodialysis [15].
Stimulation acupuncture point of the single LI11 Quchi
for 1 h, 3 times a week for 4 weeks, significantly
reduce pruritus in hemodialysis patients [16], as well
as unilateral acupuncture stimulation in LI11 Quchi for
1 h, 2 times a week, for 6 weeks, it significantly reduces
pruritus in hemodialysis patients [17]. Several studies
have reported the benefits of acupuncture for pruritus
in hemodialysis patients, but the correlation with 1L-31
serum levels has never been known. The purpose of this
study was to demonstrate the impact of acupuncture
in LI11 and IL-31 serum level and its correlation with
dimensions of the pruritus in hemodialysis patients.

Methods

A randomized controlled trial (RCT) was
carried between parallel groups August 2019 to
December 2019 in the Hemodialysis Unit, Kidney, and
Hypertension Installation of the H. Adam Malik General
Hospital, Medan, Indonesia (government hospital). The
study compared one group receiving acupuncture in
LI11 Quchi (intervention group) and the other receiving
placebo (control group). The STRICTA (Standards for
Reporting Interventions in Clinical Trials of Acupuncture)
was thoroughly documented the treatment as extending
the CONSORT statement [18].

It took sixty patients as subjects. It applied
a consecutive sampling and they were set into two
groups randomly with the help of the online application
at https://www.randomizer.org/. One group received an
acupuncture intervention, and another was as a control
group received a placebo. The randomization procedure
is performed by individuals who are not directly engaged
in present studies or hired patient management. Criteria
for inclusion are restricted to patients:

(1) Men and women over the age of
18 years; (2) those underwent routine hemodialysis
2 times a week for more than 6 months and in a
stable hemodynamic state; (3) those who are with
hemodialysis with polysulfane filters and bicarbonate
solutions; (4) subjects with pruritus at least 6 weeks
before acupuncture is taken; (5) those use drugs related
to primary disease (CKD) and do not affect pruritus; (6)
subjects who already stopped using of drugs that affect
pruritus; and (7) subjects who never get acupuncture or
at least the past 8 weeks did not get acupuncture;

On the other hand, the exclusion criteria
include;

(1) Who are not ready to follow the research
protocol entirely for various reasons; (2) those who
are having allergic reactions to acupuncture needles;

(3) those have the infection skin of the punctured
acupuncture needle; (4) being get treatment in intensive
care for various reasons; (5) those who use drugs that
may affect pruritus given; (6)who are suffer from atopic
psoriasis and dermatitis during the observation period,
and; (7) who have mental and physical circumstances
that affect the ability to answer questionnaire questions.

The sample size was calculated using G*Power
3.1.9.2 [19], with effect size = 0.8; o err prob. = 0.05
and Power (1-f err prob.) = 0.90, so in each group
we need at least 28 subjects. Health Research Ethics
Commission (KEPK) Faculty of Medicine, Universitas
Sumatera Utara, and H. Adam Malik General Hospital,
Medan, Indonesia, approved the trial protocol (455/TGL/
KEPK FK USU-RSUP HAM/2018). Thus, the Helsinki
Declaration (Edinburgh Version 2000) principles were
applied. The information of this study was socialized
together with the consent approvement.

Nochangeswere made inthe dialysis procedure
and drug use during the study, except for drugs that
were pruritus affected. Before the intervention, the drugs
usage was stopped until the end of the data collection
for 7 days (washing period). We measured dimensional
of the pruritus with the Indonesian language version of
The 5-Ditch scale [20] for all research subjects and then
complete information collection forms including subject
characteristics and possible pruritus-influencing factors:
Age, sex, significant diseases, body mass index after
hemodialysis, quantitative c-reactive protein, duration
of hemodialysis, urea reduction ratio, hemoglobin,
dimensional, and scale of pruritus and IL-31 serum
levels (baseline). After 6 weeks (end of the study
period), dimensional of the pruritus and IL-31 serum
levels was re-measured.

The Indonesian version of the 5-D itch
scale [20] is a multidimensional quantitative evaluation
of pruritus experienced by pruritus patients undergoing
hemodialysis consisting of dimensions: Degree,
duration, direction, disability, and distribution of itching
obtained in response questionnaires of 1-5 for each
dimension and 5-25 for the total score. A nurse who
had been trained without knowing the subject was in
the intervention or control group (blind) conducted an
evaluation of the 5-D itch scale on all subjects.

Levels of IL-31 in serum were measured by a
commercially available enzyme-linked immunosorbent
assay kit (catalogue number EHO0197, FineTest®,
Wuhan, Hubei, China), according to the manufacturer’s
instructions. The detection range: 7813-500 pg/ml.
Precision: intra-assay: CV<8%, inter-assay: CV<10%.
Specimens of the blood vein were taken before the
procedure for hemodialysis was conducted. Subject blood
vein specimens were taken before the hemodialysis
procedure. Allow samples to clot at room temperature for 2
h or 4°C overnight before centrifuging at roughly 1000 x G
for 20 min. Collect the supernatant and immediately carry
out the assay. The collection of blood could be disposable,
non-pyrogenic, and non-endotoxin tubes and could be
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stored at —40°C until the test. After 1 h of hemodialysis,
if the hemodynamic status was stable, aseptic action
was taken at the 2™ h, and the antiseptic was provided
at LI11 Quchi. The LI11 Quchi acupuncture point was
located on the lateral side of the elbow, which is in the
center connecting the LU5 end to the lateral humeral
epicondyles. If the elbow joint is in maximum flexion,
LI11 Quchi was located at the tip of the lateral elbow line
fold [21]. All treatments were conducted twice a week for 6
weeks in the intervention group and the control group [17].

All data were analyzed using IBM Statistical
Package for the Social Sciences (SPSS) Statistics
version (IBM-SPSS Inc., Chicago, IL, USA). Normally
distributed binary data are presented in mean, and
standard deviation or abnormally distributed data
have been shown in median (Me) and minimum-max
(min-max), number (n) and percentage (percent) of
categorical data. The paired t-test has been used to
compare the normally distributed data with the matched
group (in-group). The unpaired t-test was used to
compare the normally distributed data with the unpaired
group (for between-group). Mann—Whitney test for
comparison of distributed data is not a standard and
unpaired group (for between-group). Spearman’s rho
test was used for correlation of abnormally distributed
data. Significance has been set at p < 0.05.

Results

Data obtained showed the results of 30 subjects
of intervention group and 30 of non accuppunture
treatment. Those two data were analyzed according
to the characteristics factors that influence pruritus. It
noted that there were no significant differences in the
characteristics of the subjects between the intervention
group and the control group; this showed that the
two study groups matched pairs to influence pruritus
(Table 1).

Table 1: Characteristics of subjects

Characteristics Control (n=30) Total p
Sex, n (%)
Male 22 (36.70) 44 (73.30) 1.000"
Female 8(13.30) 16 (26.70)
Age (year), Me (min-max) 54.50 (25-77) 0.876°

Major diseases, n (%)

Hypertension 11 (18.30) 26 (43.30) 0.508"
Diabetic nephropathy 11 (18.30) 21 (35.00)
Infection and obstructive kidney disease 8 (13.30) 13 (21.70)
BMI after HD, Me (min-max) 23.54 (17.69-28.13) 0.442°
Quantitative CRP (mg/dl), Me (min-max) 0.35 (0.35-2.80) 0.648°
Duration of hemodialysis (month), (mean + SD) 35.63 + 16.97 0.520°
URR (mean + SD) 0.69+0.7 0.780°
Hemoglobin (g/dl) (mean + SD) 9.52+1.38 0.551°
Creatinine (mg/dl) (mean + SD) 15.84 +4.19 0.550°
1I-31 (pg/ml) (mean + SD) 36.27 + 29.31 0.965°
Dimensional of the pruritus, Me (min-max)
Duration 2 (1-5) 0.502
Degree 4 (2-5) 0.792
Direction 4 (1-5) 0.064
Disability 4 (2-5) 0.496
Distribution 3 (1-5) 0.383
The total scale of pruritus (mean + SD) 16.83 +3.97 0.613°

“Chi-square test, Mann-Whitney test, “t-test unpaired, BMI: Body mass index, URR: Urea reduction ratio,
IL-31: Interleukin 31. SD: Standard deviation, CRP: C-reactive protein.

It found the mean IL-31 serum levels
after 6 weeks of acupuncture in LI11 Quchi did not
significantly decrease in the subjects (Table 2). The
results of the paired t-test showed that there was no
significant decrease in the mean IL-31 serum levels
before and after 6 weeks in the intervention group (p =
0.916), and no significant differences decreased IL-31
serum levels before and after 6 weeks in the control
group (p = 0.954). Unpaired t-test showed no significant
difference between the mean IL-31 serum levels of the
intervention group and the control group after 6 weeks
of action (p = 0.931).

Table 2: IL-31 serum levels before and after 6 weeks

Group IL-31 serum levels (pg/ml) (mean + SD) p
Within Between

Intervention

Before 35.88 + 39.79 0.916 0.931

After 35.32+32.92
Control

Before 36.27 + 29.31 0.954

After 35.99 + 25.87

IL: Interleukin, SD: Standard deviation.

The Mann-Whitney test further showed a
significant difference a decrease in duration, degree,
disability, and distribution of the pruritus before and
after 6 weeks (Table 3).

Table 3: Dimensional of the pruritus before and after 6 weeks

Dimensional of the Before p After p
pruritus median (min-max) Acupuncture Placebo Acupuncture Placebo

Duration 1 (1-5) 2(1-5) 0.502 1 (1-5) 15 (1-5) 0.034
Degree 4 (2-5) 4(2-5) 0792 2(1-4) 3(1-5) 0.020
Direction 4 (2-5) 4(1-5) 0.064 3(2-4) 3(1-5) 0232
Disability 4 (1-5) 4(2-5) 0496 2(1-4) 3(1-5) 0.048
Distribution 3 (1-5) 3(1-5) 0.383 2(1-4) 3(1-5)  0.038

Results of the Spearman’s rho correlation test
showed that there was no correlation between IL-31
serum levels and dimensional of the pruritus after
6 weeks of acupuncture in LI11 Quchi (Table 4).

Table 4: Correlation between IL-31 and dimensional of the
pruritus after 6 weeks

Correlation IL-31-dimensional of the pruritus r p
Duration -0.032 0.868
Degree -0.124 0.515
Direction 0.177 0.350
Disability 0.172 0.362
Distribution -0.136 0.474
IL: Interleukin.

Discussion

In this part, the acupuncture in LI11 Quchi
effects on the IL-31 serum levels (anti-inflammatory
cytokines) and other factors are discussed. Data found
that impacts of IL-31 serum level were not significant;
so these results are consistent with the previously
findings of the research Santos et al. [14]. It shows the
effects of acupuncture on inflammation by lowering
the levels of pro-inflammatory cytokines without
affecting the levels of anti-inflammatory cytokines [14].
Several studies have also reported the role of IL-31 as
pruritogenic [22], [23], [24], [25], [26], [27], [28]. IL-31
serum levels were significantly higher in HD patients
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with symptoms of pruritus, and there was a positive
relationship response between [L-31 serum levels
and pruritic intensity [6]. Besides that, IL-31 plays an
essential role in the pathogenesis of atopic dermatitis.
Severe pruritus is the main symptom of atopic dermatitis,
and IL-31 contributes to this pruritus through activation
of IL-31Ra in sensory nerve cells [23]. Some studies,
stimulation with acupuncture, pressure, moxa, or cold
application at the acupuncture point LI11 Quchi showed
a reduction in pruritic sensation in atopic dermatitis [29].
Expression of IL-31 is not only increased in patients with
atopic dermatitis but also people with allergic contact
dermatitis [30]. In patients with skin lymphoma T cells,
serum levels of IL-31 increased compared to controls
(healthy people). IL-31 plays a role in causing pruritus
in patients with chronic spontaneous urticaria [26], and
this condition, IL-31 serum levels increase significantly
compared with non-topics, although it is substantially
lower than atopic dermatitis patients [27], it shows
the positive results for pruritus, the mechanism of the
antipruritic effects of acupuncture is still unknown. It
was believed that the antipruritic effects of acupuncture
were caused by peripheral and central mechanism [29].

Pruritus is the most common complication
in patients with hemodialysis, but there is limited
knowledge of the patient’s overall symptom experience.
Results of this study identified the impact of acupuncture
on LI11 in everyday life on the frequency of symptoms.
After 6 weeks of acupuncture in LI11 Quchi, the findings
of this study were a significant decrease in duration,
degree, disability, and distribution of the pruritus.

Several hypotheses are suggested for the
acupuncture treatment mechanisms. The impact on the
endogenous opioid system is one of the most popular
hypotheses. The endogenous opioid system’s selective
action plays a significant role in pruritus management.
Narita et al. reported that nalfurafine had positive impacts
on pruritus, while p-opioid antagonist (naltrexone) did
not alleviate pruritus in patients with hemodialysis [31].
Histamine and mast cells are related to another
hypothesis because histamine influences many cellular
reactions, including allergy, inflammation, and gastric
acid secretion. When the body is exposed to physical
and chemical irritations or allergic reactions, mast cells
are degranulated, resulting in histamine release and
subsequent biological impacts. Furthermore, intradermal
iontophoresis or injection of histamine triggered itching
after a characteristic latency of up to 1 min [32].

The molecular mechanism of interaction
between the nervous system and the immune system
plays a role in the improvement of pruritus. Two-way
neuroimmune communication marks the nervous
system as an essential part of the immune system in
the mechanism of inflammation including the role of the
Vagus nerve as a physiological regulator of immune
and inflammatory functions [33].

The data obtained indicate that the correlation
of IL-31 serum levels with the dimension of the pruritus

was not significant after 6 weeks of acupuncture in LI11
Quchi. Several factors that might influence the effect
of acupuncture in LI11 Quchi on IL-31 serum levels
associated with changes in dimension of the pruritus,
such as: (1) The effect-dose relationship on acupuncture
consists of three main factors affecting the effects of
acupuncture: Depth, intensity, and time interval [34]. In
this study, the extent of 1-1.5 cm acupuncture needle
insertion, manual stimulation for 60 min at intervals
of 2 times a week affected the change in IL-31 serum
levels was not significant, (2) acupuncture point
combination. The study proves acupuncture in LI11
Quchi along with other acupuncture points, significantly
affects the improvement of pruritus. A significant
decrease in pruritus after acupuncture in LI11 Quchi,
SP6 Sanyinjiao, SP10 Xuehai, LR3 Taichong, and LI4
Hegu [35]. There may be some possible limitations in
this study. The first is the masking practitioners and
subjects are done to minimize the possibility of bias.
Blind to practitioners of acupuncture and subjects was
challenging to place on study design as an alternative
to a double-blind standard study. The second limitation
concerns the given the lack of rigorous research to date
and the fact that this study was a single central RCT,
further multicenter pragmatic testing was needed to
evaluate the efficacy of the acupuncture in LI11 Quchi
on IL-31 serum level in pruritic patients undergoing
hemodialysis to confirm the generalization of these
findings in other settings.

Conclusion

The effect of acupuncture on reducing
dimensions of the pruritus not related to IL-31 serum
levels. The action mechanism identification of
acupuncture may minimize pruritus considerably; it
enhances the knowledge of the impacts of acupuncture
on reducing pruritus in hemodialysis patients.

Data interpretation found that the effects of
acupuncture did not affect IL-31 serum levels but did
affect the decrease in pruritus, and no association of
IL-31 serum levels with pruritus was found — the effect
of acupuncture on reducing pruritus not related to serum
levels of IL-31. Identifying the mechanism of action of
acupuncture to minimize pruritus significantly improves
the understanding of the effects of acupuncture on
decreasing pruritus in patients undergoing hemodialysis.
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