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Abstract

Introduction: Patients with chronic kidney disease (CKD) who undergo hemodialysis often have several
complaints and pruritus is estimated to occur in 20% - 90% of these patients. Inflammation is thought to play an
important role in pruritus in hemodialysis patients. Among a number of pro-inflammatory cytokines, research
shows that IL-6 is the central regulator of the inflammatory process, and is found in dermal nerve fibers.
Method: This is an analytical study with cross-sectional design to determine the relationship between IL-6
levels and the incidence of pruritus in CKD patients undergoing regular hemodialysis. Patients were asked to fill
out the Pauli-Magnus questionnaire and a serum level of IL-6 laboratory test was then conducted. After the data
was collected, data processing and analysis were conducted.

Results: Of 100 patients, it was found that IL-6 levels were statistically associated with the incidence of pruritus
(0.001).

Conclusion: From this study it can be concluded that there was a relationship between 1L-6 levels and the
incidence of pruritus in CKD patients undergoing regular hemodialysis.

Introduction

Chronic kidney disease (CKD) is a global and national health problem due to its incidence tends to increase, it
also has a poor prognosis, and requires high costs. The most common modality of treatment is hemodialysis.
The 2014 IRR report also showed that hemodialysis accounted for 82% of renal replacement therapy (RCT)
services, of which 249 renal units reports, 30.554 patients were actively undergoing dialysis in 2015, most of
them were CKD patients.® 2

Patients undergoing hemodialysis often have several complaints where pruritus is estimated to occur in 20% -
90% of dialysis patients.3* In a large-scale study of the Dialysis Outcomes and Practice Patterns Study (DOPPS)
I and DOPPS II, it was reported that > 40% of patients undergoing hemodialysis had chronic pruritus.® Although
pruritus can be temporary for several months, these symptoms more often last more than 1 year.®

Inflammation is thought to play an important role in pruritus in hemodialysis patients. Among a number of pro-
inflammatory cytokines, research shows that IL-6 is the central regulator of the inflammatory process, and is
found in dermal nerve fibers.” Research conducted by Kimmel et al also stated that serum IL-6 levels were
significantly increased in pruritus patients compared with patients without pruritus.®

Therefore, taking into account this problem, the researchers wanted to conduct a research to find out the
relationship between IL-6 levels and the incidence of pruritus in patients with chronic kidney disease
undergoing regular hemodialysis using the Visual Analog Scale, the Pruritus Scoring System modified by Pauli-
Magnus and measurement of IL-6.
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Method

Study Samples

The population in this study were all patients with chronic kidney disease who underwent hemodialysis in
RSKG Rasyida Medan. Patients with chronic kidney disease must have undergone regular hemodialysis for
more than > 3 years, aged > 18 years and have received information and given consent to participate voluntarily
in written consent. Patients with primary skin disease and changes in dialysis modalities in the last 3 months
before the study were excluded from this study.

Study Design

This research is an analytical study with cross-sectional design to assess the relationship between IL-6 levels
and the incidence of pruritus in patients with chronic kidney disease who undergo regular hemodialysis. The
sampling technique used was consecutive sampling, where all subjects who came in and fulfilled the selection
criteria were consecutively included in the study until it meet the required number of samples.

After obtaining approval from the ethics committee, the subjects who met the inclusion and exclusion criteria
were given explanation and asked to give informed consent to participate in the study. Data in the form of age,
gender, duration of hemodialysis, and history of skin diseases were obtained from medical records or interviews.

Pruritus which is associated with CKD diagnosed based on the criteria(Table 1). Patients were then asked to fill
out the Pauli-Magnus questionnaire (Table 2), and laboratory tests to obtain the level of serum IL-6, calcium and
phosphate were conducted. Then after the data was collected, data processing and analysis were then conducted.

Table 1 Diagnostic Criteria of Pruritus Associated with CKD3*
1. Pruritus occurred just before the onset of dialysis, or occurred at any time, without
evidence of other underlying active disease.
2. More than or equal to three episodes of pruritus within < 2 weeks, which occur several
times a day, last for at least several minutes, and interfere with patient’s daily life.
3. Pruritus occurs in a regular pattern over a period of 6 months, but is less frequent than
mentioned above.

Table 2. Scoring of Symptoms in Each Questionnaire Parameters

Parameters Score
Degree of Severity

Minimal itching, without the desire to scratch 1
Desire to scratch, but without skin damage 2
Scratching and skin damage 4
Very disturbing itching 5
Location

Less than 2 locations 1
2 locations 2
More than than 2 locations 3
Sleep Disturbance

Scratching episodes at night causing skin damage 1-5
Pruritus attack woke the patients from sleep 2-10

Statistical Analysis
Univariate analysis is performed to obtain an overview of each variable studied, both the major independent
variables, the minor independent variables and the dependent variable.

Bivariate analysis is used to analyze of two variables, namely the dependent variable and the independent
variable. To determine the relationship between numeric variables and categorical variables, unpaired t-test was
used if it meets the requirements and the Mann-Whitney test if it does not.
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Result

Research Subjects Characteristic Distribution

This study was participated by 100 patients who had met the inclusion and exclusion criteria. The study was
conducted in April 2018. The majority of respondents were male (60%) with a median age of 57 years. Most of
subjects are 55 years of age (53 people or 53%). The majority of subjects had been undergoing hemodialysis for
< 5 years (69%) with frequency of 2 times a week (75%) (Table 3). A total of 53 people (53.0%) had taken
phosphate-binding drugs containing calcium and 10 people (10.0%) had taken phosphate binding agents without
calcium (Table 3). From laboratory tests results, Interleukin-6 (IL-6) levels was 120 mg / dL and out of 100
respondents, 52 of them (52.0%) experienced pruritus. (Table 3)

The median pruritus score was 3 with a median scale of VAS was 1. Pruritus intensity was experienced by many
patients, with mild intensity of pruritus experienced by 25 patients (48.07%) and 71.15% of them occurred at
night. It was concluded that the mean score of 19.32 for the majority of pruritic events was felt at night with
mild intensity with a VAS score of 5. (Table 4)

Table 3. Characteristics of Research Subjects

Characteristics n=100
Sex, n (%)

Male 60 (60,0%)

Female 40 (40,0%)
Age, median (min-max), years 57 (22 - 78)
Age, n (%)

<45 years 18 (18,0%)

45-54 years 29 (29,0%)

>55 years 53 (53,0%)
Duration of Hemodialysis, n (%)

<5 years 69 (69,0%)

>5 years 31 (31,0%)
Frequency of Hemodialysis, n (%)

2 times a week 75 (75%)

3 times a week 25 (25%)

Comorbidity, n (%)
Diabetes Mellitus
Yes 21 (21,0%)
None 79 (79,0%)

BMI Classification, n (%)

Normal 69 (69,0%)

Underweight 2 (2,00%)

Overweight 29 (29,0%)
Laboratory Test Result

IL-6 Level, median (min-max), mg/dl 120 (35,8-665,0)

Pruritus Events, n (%)

Yes 52 (52,0%)

No 48 (48,0%)
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Table 4. Pruritus Characteristics in Research Respondents

Characteristics

(Pauli-Magnus scoring system) n=>2

Pruritus Score, Median (Min-Max) 3 (0-35)
VAS, Median (Min- Max) 1(0-7)
Pruritus Intensity, n (%)

Mild 25 (48,07%)

Moderate 17 (32,70%)

Severe 10 (19,23%)
Pruritus Timing, n(%)

Day 13 (25,00%)

Night 37 (71,15%)

Uncertain 2 (3,85%)
Score*Pruritus Timing, Mean + SD

Day 17,23+1,981

Night 19,32+1,419
VAS*Pruritus Timing, Median (Min- Max)

Day 4(2-5)

Night 5@-7)

Table 5 showed that there were significant differences between the levels of Interleukin-6 and the incidence of
pruritus (p= 0.001).

IL-6 levels were associated statistically with the incidence of pruritus (p = 0.001) where subjects with pruritus
had more IL-6 levels than those without pruritus (135.77+25.15 mg/dl vs. 77.68+88.13 mg/dL).

Table 5. Correlation between Risk Factors and Laboratory Tests Results to Pruritus Events

Risk Factors Pruritus Events
Yes(n=52) No(n=48) P
Laboratory
IL-6 Levels, mg/dl 135,77+25,15 77,68+88,13 0,001°¢
Mann Whiteny

Picture 1. IL-6 Levels

L
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Disscusion

The subjects of this study were dominated by male (60%) with a median age of 57 years. This is in line with the
study of Muzasti et al. and DOPPS in patients who underwent HD in 12 countries between 1996-2012 where the
prevalence of men was greater than women (59% vs 41%).° Women were protected from CKD during
reproductive age, furthermore CKD also often occurs in patients with conventional risks such as hypertension,
diabetes mellitus, hyperlipidemia, and heart disease, smoking and drinking alcohol which is often found in
men.®

Subjects were divided into three age groups with the majority of subjects were in age group of >55 years,
followed by age group of 45-54 years. This is in line with the 2015 IRR that the proportion of the highest
number of patients was still in the 45-64 year old category.®

Pauli-Magnus and VAS questionnaires

The majority of pruritic events with a mean scores of 19.32 were felt at night. The pruritic events were mild
intensity with VAS of 5. These results are in line with previous studies stated that pruritus was often found at
night (71.15%) with VAS of 5 compared to those happened during the day (25.00) with milder intensity and
VAS of 4. Min. et al's study also found that the distribution of patients in each VAS value of > 4 occurred more
at night.%°

In this study, the highest percentage of pruritus intensity was mild intensity (48%). Based on Weiss's research,
the prevalence of pruritus was also different based on pruritic intensity experienced by the patients.® Mild
pruritic intensity occurred in 22 - 52.6% of patients, moderate pruritus in 22.6 - 40% of patients, and severe
pruritus in 8 - 40% of patients.®

In hemodialysis patients, inflammation plays an important role in pruritus, where a series of inflammatory
factors such as interleukin (IL) -31, IL-6, IL-2, and histamine, are reported to be associated with pruritic
events.'! Serum inflammatory marker, including C reactive protein, IL-6 and leukocytes are found to increase in
pruritic patients. Interleukin-6 is reported to be most associated with more inflammation than other cytokines
and C-reactive protein as it is the central regulator of the inflammatory process.*>®1L-6 was statistically
significant as a factor influencing the incidence of pruritus, this was similar to results of a study by Shafei et al
and Kimmel et al.57 Increased plasma IL-6 levels are caused by oxidative stress, chronic inflammation, and fluid
accumulation. Meanwhile, IL-6 is also a non-histaminergic pruritogen.?’ In the process of hemodialysis, blood
contact with foreign substances such as bio-compatible elements, contamination of dialysate, acetate and these
substance can be a potential source of inflammation. Meanwhile, IL-6 clearance has decreased due to kidney
function damage resulting in contribution to the accumulation of I1L-6.

However, even though IL-6 had a significant value, the odd ratio value in this study was 1,030 meaning that an
increase in IL-6 levels in CKD patients had a risk of 1,030 times greater to have pruritus event. The results of
this analysis proved that IL-6 levels were one of the factor that affects the incidence of pruritus even though the
risk difference was small. That was due to IL-6 levels are inflammatory cytokines that are not only found in
CKD patients undergoing hemodialysis but also is an inflammatory cytokine commonly found in all body
tissues that are having inflammation, regeneration, and increased metabolites as humoral body immunity
responses, 1220

Conclusion

It can be concluded from this study that there is a relationship between Interleukin 6 levels and the incidence of
pruritus in chronic kidney disease patients undergoing regular hemodialysis (p = 0.001). The prevalence of
pruritus in CKD patients undergoing regular hemodialysis at RSKG RasyidaMedan was 52%. The
characteristics of uremic pruritus in CKD patients undergoing hemodialysis were predominantly by male and
age > 55 years, had already undergoing hemodialysis for 3-6 years with frequency of 2 times a week. Pruritic
events were felt at night with mild intensity and VAS score of 5. The cut-off point value of IL-6 as a predictor of
pruritus in patients with chronic kidney disease undergoing regular hemodialysis was 101.550 mg / ml with a
sensitivity of 98.1% and specificity of 95.8%.
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Suggestion

We recommend that all chronic kidney disease patients undergoing hemodialysis to be tested for IL-6 levels. In
subsequent studies, the authors suggested taking a history of patients’ previous treatment, such as anti-histamine
or steroids drugs related to pruritus. The author also recommends considering other parameters such as
Hemoglobin levels, sleep disturbances, quality of life, blood vessel calcification, and HD adequacy that occur
due to IL-6 increase in subsequent studies.
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