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Abstract:
Uremic pruritus, is chronic itching that occurs in patients with advanced or end-stage
renal disease. It is one of common symptoms in patients with end-stage renal

disease with approximately 60-90% of patients on hemodialysis(HD)

suffering from this problem. This study was designed to evaluate the efficacy and safety
of prescribing Gabapentin and Omega-3 in combination or alone for relieving
uremic pruritus in lragi patients undergoing hemodialysis. The results showed that all the
three involved regimens (gabapentin, omega-3, and the combination of both drugs)
had significantly reduced the pruritus score. Furthermore, theocombinationOwas
significantly superior to other regimens in reducing pruritus score, while no significant
effect was observed by all the regimens on interleukin-6 or on parathyroid hormone
serum levels.In Conclusion Gabapentin 100mg plus 1000mg omega-3 based fish oil
capsules containing 120mg DHA and 180mg EPA is superior to each drug alone in
reducing pruritus score in a sample of Iragi patients.
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Introduction:

Uremic pruritus, or more appropriately manifestation in patients with advanced
called"Chronic Kidney Disease- renal failure. However, nowadays, the
associated Pruritus" (CKDaP), is chronic usage of the term ‘“uremic” may be
itching that occurs in patients suffering confusing due to the fact that pruritus is
from advanced orend-stagerenal disease notfound in patients with acute kidney
(11 The title “uremic pruritus” has been injury . Chronic pruritus is defined as
previously used to describe symptoms o itch persisting for more than six weeks
f itching because it is a common skin B In this regard, “chronic  Kkidney
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disease (CKD)-associated pruritus” is a
term that was recently proposed by
Paitelet al to replace the older one
“uremic pruritus” as a more precise
nomenclature [21,

Several theories exist  regarding  the
etiology of CKD-aP, including systemic
inflammation, elevated

levels of histamine, over activation of
mu-opioid  receptors, and possibly
increased levels of C-reactive protein
(1451 Data are conflicting regarding
variables that associate with CKD-
aP. There are, however, several groups
of risk factors that show more consistent
associations. These risk factors
include gender, markers of bone
and mineral metabolism, inadequate
dialysis, and comorbid conditions [,
Several validated scales are used
in studies that define the prevalence,
outcomes, and treatment of CKD-
aP. These scales can be divided into
unidimensional (those that measure only
CKD-aP severity), multidimensional
(those that measure  severity and other
characteristics of pruritus), and scales that
focus predominantly on  quality of life
(QOL)I". Commonly

used unidimensional scales include the

visual analog scale (VAS), the
numeric rating scale  (NRS), and
the verbal rating scale (VRS)

61 The VAS, NRS,and VRSseem to hav
e similar reliability and validity ["1.

There have been many proposed

treatments for CKD-aP. However,
studies examining these treatments have
been limited by non controlled designs at
single  centers, small samples  sizes,
and non-uniform definitions of CKD-aP
treatment modalities can be categorized
into immunomodulatory treatment,
Xerosis treatment,treatment with antihista
mines, removal of uremic toxins,
treatment of opioid imbalance,
management of peripheral neuropathy,

and treatment of hyperparathyroidism[®l,

Therefore, this  study was  designed
to evaluate the efficacy and safety of
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prescribing Gabapentin  and Omega-3
in combination or aloneforrelieving
uremic pruritus in sample of Iraqi
patients undergoing hemodialysis.

Patients and Methods:

Seventy nine patients with end stage renal
disease attending artificial kidney unit at
the Marjan teaching hospital, Babylon
governorate for hemodialysis since the
fifteenth of September 2016 till
the fifteenth of February 2017 suffering
from mild, moderate or severe
uremic pruritus were randomly allocated
into either of the following three groups;
Group A; 25 patients have been prescribed
gabapentin 100 mg capsule post dialysis.
Group B; 28 patients have been prescribed
Omega 3 capsules post dialysis. Group C;
26 patients have been prescribed omega 3
plus Gabapentin 100 mg capsules post
dialysis. Patients were followed for eight
weeks and approved by the Research
Ethics Committee, College of Pharmacy,
University of AL-Mustansiriyah. The
inclusion criteria  for  patients in this
study include patients suffering from mild
to severe uremic pruritus undergoing
hemodialysis and patients aged above
18 years while the exclusion criteria
included Patients on any other type of
dialysis than hemodialysis or on alternate
type of dialysis hemo- plus peritoneal
dialysis, patients
who show hypersensitivity for any of the
included drugs, patients who are
consuming or have been treated by
the included drugs for any reason at
least for two months before the start of
this research and patients suffering from
life threatening conditions beside end
stage renal disease for whom drug therapy
could end with unpredicted results such
as disseminated cancers.

Biochemical Assay Methods:

Serum Interleukin 6 measurement:
Serum Interleukin 6 level was
determined using a ready-made kit for
this purpose, the Human IL-6ELISA Kit
is a solid phase enzyme-
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linked immunosorbent assay (ELISA)
based on the sandwich principle. !
Determination of Serum

Parathyroid Hormone Level: An
automated analysis process using Cobas
e 400 auto analyser and parathyroid
(PTH) kit specific for the
test was utilized. The Elecsys assay
for determining intact PTH employs a
sandwich test principle in which a
biotinylated monoclonal antibody reacts

with the N- terminal fragment and a
monoclonal antibody labeled with
aruthenium complex reacts with

the C- terminal fragment.Theanti

bodies used in this assay are reactive with
epitopes in the amino acid regions 26- 32
and37- 42.a)Tris(2,2'bipyridyl)ruthenium(
I1)-complex (Ru(bpy) ).[%
GradingoofOpruritus and scale used:
The severity of pruritus was assessed
subjectively and scored as follows: mild:
Episodic and localized pruritus without
disturbance in usual work and sleep |,
moderate: ~ Generalized and continuous
pruritus without sleep disturbance and
Severe: generalized and continuous
pruritus  with  sleep disturbance. The
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starting with grade zero (0) for no itch
and ending with grade three(3) for severe
itch.

Statistical analysis:

Prior to the start of any statistical analysis
observations were tested for normality of
distribution using Shappiro-Wilk test and
a visual inspection of their histograms,
normal QQ plots and box plots, normally
or approximately normally distributed
data were statistically evaluated using t-
test (paired t-test for dependent variables
and independent two sample t-test for
independent variables), and ANOVA
while data showing no normal distribution
were analyzed using the Wilcoxon test (
Wilcoxon rank sum test for independent
variables and Wilcoxon signed rank test or
matched test for dependent variables), Chi
square test was used to

analyze categorical data, SPSS 2016
program was utilized in the
calculations whenever it was possible

while excel program and its equations was
utilized in the others.

Results & Discussion:

The demographic data for patients who

major  emphasis was on the sleep have completed the study are shown in
disturbance.*! and a four digit verbal table -1:
rating scale was used to score the
severity of itch of patients
Table -1: Demographic data of the patients

Omega-3 Gabapentin Combination P value
Number 14 18 18 -
Age 50.57£14.95 54.06 + 11.70 59.89 + 14.00 0.150
Gender
Female 7 (50.0%) 6 (33.3%) 6 (33.3%) 0.552
Male 7 (50.0%) 12 (66.7%) 12 (66.7%)
Residence
Rural 6 (42.9%) 9 (50.0%) 13 (72.2%) 0.205
Urban 8 (57.1%) 9 (50.0%) 5 (27.8%)

Chi square and independent t test used
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Table-1 shows that there were no
significant differences in age, gender and
residence between the study groups. A
result that empowers study design and the

group).
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Dialysis characteristics of the study
groups:

The dialysis characteristics of the
patients who have completed the study
are shown in table-2 and figure -1:

Table -2: Dialysis characteristics of study groups

Omega-3 Gabapentin Combination P value

Number 14 18 18 -
Sessions length (hours)

2 0 (0.0%) 0 (0.0%) 1 (5.6%) 0.465

3 14 (100.0%) | 17 (94.4%) 17 (94.4%) '

4 0 (0.0%) 1 (5.6%) 0 (0.0%)
Number of sessions per week

1 1 (7.1%) 0 (0.0%) 0 (0.0%)

2 8 (57.1%) 17 (94.4%) 11 (61.1%) 0.039?

3 5 (35.7%) 1 (5.6%) 6 (33.3%)

4 0 (0.0%) 0 (0.0%) 1 (5.6%)
Chi square and independent t test used
®To account for the 9 cells with expected frequency less than 5% with performed
Monte Carlo exact test using 10,000 resampling with 99% CI of P = 0.034 — 0.044)

Percent
0% 800% B00% 1000%

200%

0%

1.00

2.00 3.00

Number Of Sessions per week

4.00

There were

difference between

Figure (1): Number of sessions per week

no

dialysis

significant
sessions

length and type of therapy, however
gabapentin group had significantly lower
number of dialysis session compared to
omega 3 and combination therapy, as
illustrated in table (2) and figure (1).

Of course we could not manipulate the
number of sessions required for each
patient per week because such a thing
depends on many factors including for
example the residual renal function of
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the patient, the Kt/v value, the patient
week by week overall condition, fluid and
electrolytes homeostasis, etc. a fact that
have faced most of the researches
conducted before, despite that the research
team did not find any statistically
significant result that could be linked to the
significantly lower number of sessions per
week seen in the gabapentin group.
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Effect of Omega-3, Gabapentin alone
and in combination on interleukin-6 (IL-
6) and parathyroid hormone (PTH)
serum levels:

Table (3) and figures (2) and (3) show the
effect exerted by Omega-3 , Gabapentin
alone and in combinationon the serum
levels of interleukin-6 and parathyroid
hormone.

Table (3): Effect of Omega-3, Gabapentin alone and in combination on interleukin-6
(IL-6) and parathyroid hormone (PTH) serum levels:

Omega-3 Gabapentin Combination P-
value
Number 14 18 18 -
IL-6
Pre 8.26 (5.27 - 39.66) | 8.03 (5.55 - 17.30) 8.02 (5.96 - 16.54) 0.991°
Post 7.69 (5.42 - 33.62) | 7.51 (5.51 - 30.01) 8.02 (5.65 - 14.13) 0.924°
Percent -6.9% -6.5% 0.0% 0.974%
change
PTH
Pre 41.33(11.75- 4933 (2246  -|2272 (1348 -|0.679"
217.25) 160.18) 212.93)
Post 67.18(36.38- 16450 (4750 -|46.23 (1462 -|0.457°
187.80) 298.90) 329.08)
Percent 62.6% 233.5% 103.5% 0.889 %
change

2 Box Cox transformation used to make 1L-6 data normally distributed (I1L-6Yfunction used
for IL-6 and Log (PTH used for PTH) , two way ANOVA used for calculation of P - value for
interaction

b Kruskal Wallis test for none parametric measures used

p=0.826 P=0.619
p=0.285
0.20 ‘
0.15
0.10
0.05 “
0.00
group combination gabapentin omega 3 combination gabapentin omega 3
IL pre IL post

Figure -2: Box plot of IL-6 (the P-value shows the change for each
treatment from pre to post)
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No significant differences were seen in
IL-6 and PTH serum levels between the
study groups as illustrated in table (3) and
figures (2) and (3).

The non-significant difference in
interleukin-6 level which was shown in
table (3) and figures (2) and (3) could
be attributed to the fact that so many
patients  included in this  study
have suffered from different types
of infections beside the fact that an
appreciable number of them had hepatitis
C viral disease making the reduction in
interleukin-6 level very difficult to be
statistically apparent unless the study was
carried for a longer period and on a larger
number of patients. Another possible
explanation is that many of those studies
were carried on individuals suffering from
diseases other than end stage renal
disease™*°l, Furthermore most of those
studies carried on hemodialized patients
have used doses of omega-3 much higher
than the dose wused in this study
making the change of interleukin serum
level more obvious in a smaller period of
time(¥, Despite the fact that so many
studies have come out with a conclusion
that omega-3 supplementation
reduces inflammatory  response  and
interleukin-6[12-26  this effect was not
observed in this study.
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Table (3) and figures (2) and (3) also
showed that a non-significant difference
was observed regarding parathyroid
hormone serum levels and there were no
significant effect exerted by the three
different regimens on its serum level,
regarding that the research team
unfortunately did not find any research
connecting omega-3 use in uremic pruritus
to parathyroid hormone serum level a fact
that made us assume that unless further
researches are conducted we have to accept
the result observed in this study.
Furthermore,  many researches  have
ended with a conclusion that gabapentin
is useful in uremic pruritust*17820 angd
also, many other researches that have
ended with contradictory results regarding
its effect on parathyroid hormone serum
levelst?:22 the results of this study
agree with  those  studies  saying
no significant effect is exerted by the drug
on serum parathyroid hormone level under
a condition that the drug is prescribed for
not more than eight weeks to patients with
end stage renal disease in a dose of 100mg
post dialysis.

Effect of each intervention on pruritus
score:

The effects of each therapy used in this
study on the score of pruritus (after eight
weeks of therapy) are shown in table (4).

Table (3-8-2): Effect of each group on pruritus score

Pre Post P value
Omega 3 3(2-3) 1(0-1) 0.001
Gabapentin 3(2-23) 1(1-15) 0.001
Combination 3(3-3) 1(1-1) <0.001

Wilcoxon signed rank test for repeated measure non-parametric used

Table (4) shows that all therapy regimens
exerted a significant effect on chronic
kidney disease-associated pruritus.
According to table 4 a significant reduction
in pruritus score was observed in all
patients who have completed the study in
all the three groups.

A significant reduction in pruritus score
(P=0.001) was observed among patients
who have completed the study and took 1
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gram of omega-3 based fish oil capsules
post dialysis, this result is consistent with
that of Ghanei et al.[’® despite the fact
that Ghanei et al. have used a much
higher dose of the same drug (3 g daily),
but it should be taken into consideration
that in our study we had a significant
failure rate also the difference in the period
throw which the two studies were
conducted (one month versus eight weeks)
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should be thought of. So many studies
were conducted using different formulas
but share the common concept (increasing
omega-3 consumption of dialyzed
patients)?#2]: DanijelaRistic-Medic et al
have studied the effects of dietary
consumption of milled
sesame/pumpkin/flax seed mixture (which
IS rich in omega-3 and omega-6 poly
unsaturated fatty acids) and a significant
reduction in inflammatory markers (TNF-
alpha, IL-6, and hs-CRP, P<0.001) was
observe after seed mixture treatment) but
they did not put a score to pruritus at that
study and did not give explanation to the
reduction in inflammatory markers
observed taking into consideration that
they did not change omega-3 to omega-6
ratiol?l,

A significant reduction in pruritus score (
P=0.001) was observed among patients
who have completed the study and took
100 mg of gabapentin capsules post
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dialysis, this result is consistent with so
many studies carrying the same concept
(1217201 the  only difference  this
study carries is the dose used which was
lower than that used by Eman Nofal et
al.”®l and gave the same significance
making the clame of Wisam Amin et
al.?’Rose MA et al 8 and many
others!?30  consistent with the results
obtained by this study.

A significant reduction in pruritus score
(P<0.001) was observed among patients
who have completed the study and took
100 mg of gabapentin plus 1g omega-3
capsules post dialysis, unfortunately the
research team did not find any other study
that used the same kind of combination to
compare the results observed in this study
with.

Comparison between the grade of
change in pruritus score exerted by
each therapy regimen:

Table -5: Effect of each therapy regimen on the grade of change in pruritus score.

Rank sum/sd P -value
Omega-3 vs gabapentin 348/+-32.619 0.0886
Omega-3 vs combination 321/+-37.416 0.6554
Combination vs gabapentin 410/+-45.345 0.0335

Wilkoxon rank sum test

Table (5) clearly shows that gabapentin
plus omega-3 regimen was significantly
superior to gabapentin alone in reducing

pruritus score while no significant
difference was observed between other
groups. Due to the  fact that

no comparable studies were found, further
discussion of such a result will be left to
the coming studies.

Conclusion:
From the results of the current
investigation, it was found  that

no significant differences were seen in IL-
6 and PTH serum levels between the study
groups, All  therapy regimens had
significantly reduced chronic  kidney
disease-associated pruritus.
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The combination of gabapentin 100mg
plus 1 gram omega-3 based fish oil is
superior to each drug alone in reducing
pruritus score.

References:

1- Mettang T, Kremer AE. Uremic
pruritus. Kidney Int. 2015 ; 87: 685-
691.

2- Suzuki, H., Omata, H. and Kumagai,
H. .Recent Advances in Treatment for
Uremic Pruritus. Open Journal of
Nephrology 2015;5:1-13.

3- Massachusetts Medical Society. N
Engl J Med 2013;368:1625-34 .

4- Tzeremas T, Kobrin SM. Uremic
pruritus. In:  Basow DS, ed.
UpToDate. Waltham, Mass; 2013.

5- Kuypers DR. Skin problems in chronic
kidney disease.Nat ClinPractNephrol.
2009;5:157-170 .



AJPS, 2017, Vol. 17, No.2

6-

10

11

12

13

Olufemi Aina,1 Youngjun Park,1
Nawsheen Chowdhury,1 Kathleen
Leger,1 Linle Hou,1 Nobuyuki
Miyawaki,] and Vandana S
Mathur2Chronic  kidney  disease-
associated pruritus: impact on quality
of life and current management
challenges Int J NephrolRenovasc
Disv. 2017; 10: 11-26.

Phan NQ, Blome C, Fritz F, et al.
Assessment of pruritus intensity:
prospective study on validity and
reliability of the visual analogue scale,
numerical rating scale and verbal
rating scale in 471 patients with
chronic pruritus. ActaDermVenereol.
2012;92(5):502-507 .

Jun-Nan Tang, De-Liang Shen, Cong-
Lin Liu " Plasma Levels of Cl g/TNF-
Related Protein 1 and Interleukin 6 in
Patients With  Acute  Coronary
Syndrome or Stable Angina Pectoris"
The American Journal of the medical
science February 2015 Volume 349,
Issue 2, Pages 130-136

Roche Diagnostics GmbH, Sandhofer
Strasse 116, D-68305 Mannheim
www.roche.com2017-08, V 24.0
English

Maryam Akhyani, Mohammad-Reza
Ganji, Nasrin Samadi et al Pruritus in
hemodialysis patients BMC
Dermatology 2005, 5945-5-7
Robinson LE and Mazurak VC . "n-3
Polyunsaturated fatty acids:
Relationship to inflammation in health
adults and adults exhibiting features of
metabolic syndrome”. Lipids 2013;48
(4): 319-332.

Li K1, Huang T, Zheng J, et al .
"Effect of marine-derived n-3
polyunsaturated fatty acids on C-
reactive protein, interleukin 6 and
tumor necrosis factor o: a meta-
analysis”". PLOS ONE 2014;9 (2):
e88103.

Laviano, A.; Rianda, S.; Molfino, A
Rossi Fanelli, F. Omega-3 fatty acid in
cancer. Curr. Opin. Clin. Nutr. Metab.
Care 2013;16:156-161.

130

15- Alfano,

16-Pischon, T.;

Date of acceptance: 28-12-2017

14- Makhoul, Z.; Kristal, A.R.; Gulati, R.;

et al. Associations of very high intakes
of eicosapentaenoic and
docosahexaenoic acids with
biomarkers of chronic disease risk
among Yup’ik Eskimos. Am. J. Clin.
Nutr. 2011;91, 777-785.

C.M,; Imayama, l,;
Neuhouser, M.L.; et al. Fatigue,
inflammation, and !-3 and !-6 fatty
acid intake among breast cancer
survivors. J. Clin. Oncol. 2012;30,
1280-1287.

Hankinson, S.E;
Hotamisligil, G.S.; et al . Habitual
dietary intake of n-3 and n-6 fatty
acids in relation to inflammatory
markers among US men and women.
Circulation 2003;108, 155-160.

17- Gunal Al, Ozalp G, Yoldas TK, Gunal

SY, Kirciman E, Celiker H.
Gabapentin therapy for pruritus in
haemodialysis patients: a randomized,
placebo-controlled, double-blind trial.
Nephrol Dial Transpl.
2004;19(12):3137-3139 .

18- Razeghi E, Eskandari D, Ganji MR,

Meysamie AP, Togha M, Khashayar
P. Gabapentin and uremic pruritus in
hemodialysis patients. Ren Fail.
2009;31(2):85-90.

19- Lau T, Leung S, Lau W. Gabapentin

for uremic pruritus in hemodialysis
patients: a qualitative systematic
review. Can J Kidney Health Dis.
2016;3:14.

20- Naini AE, Harandi AA, Khanbabapour

S, et al. Gabapentin: a promising drug
for the treatment of uremic pruritus.
Saudi J Kidney Dis Transpl.
2007;18(3):378-381.

21-Bouillon R, Reynaert J, Claes JH,

Lissens W, De Moor P "The effect of
anticonvulsant therapy on serum levels
of 25-hydroxy-vitamin D, calcium,
and parathyroid hormone” J Clin
Endocrinol Metab. 1975
Dec;41(06):1130-5

22- Ali lhsan Gunal, Goksel Ozalp, Tahir

Kurtulus Yoldas, ; et al Gabapentin



AJPS, 2017, Vol. 17, No.2 Date of acceptance: 28-12-2017

therapy for pruritus in haemodialysis
patients: a randomized, placebo-
controlled, double-blind trial. Nephrol
Dial Transplant 2004; 19 (12): 3137-
3139.

23-Ghanei , E. ; Zeinali , J. ; Borghei ,
M.; et al. Efficacy of omega-3 fatty
acids supplementation in treatment of
uremic pruritus in  hemodialysis
patients: a double-blind randomized
controlled trial. Iran Red Crescent
Med J 2012; 14(9):515-522.

24- Noori N., Dukkipati R., Kovesdy C. P.
,et al., “Dietary omega-3 fatty acid,
ratio of omega-6 to omega-3 intake,
inflammation, and survival in long-
term  hemodialysis  patients,”
American Journal of Kidney Diseases
2011;58(2):248-256.

25- DanijelaRistic-Medic , et al..Effects of
Dietary Milled Seed Mixture on Fatty
Acid  Status and Inflammatory
Markers in Patients on Hemodialysis.
Scientific World Journal 2014; 2014
Article ID 56357600:1-9.

26- Eman Nofal, Fawzia Farag, Ahmad
Nofal ; et al .Gabapentin: A promising
therapy for uremic pruritus in
hemodialysis patients: A randomized-
controlled trial and review of
literature. Journal of Dermatological
Treatment .2016; 27(6): 515-519

27-Wisam Ali Ameen and Shukri Faeiz
"Gabapentin Therapy for Pruritus in
Haemodialysis  Patients”  Medical
Journal of Babylon-2011;8(2):

28- Rose MA1 and Kam PC. Gabapentin:
pharmacology and its use in pain
management.  Anaesthesia. 2002
;57(5):451-62.

29-Taylor CP, et al. A summary of
mechanistic hypotheses of gabapentin
pharmacology. Epilepsy Research.
1998; 29: 233-249

30- Bassilios N, Launay-Vacher V,
Khoury N,et alGabapentin
neurotoxicity in achronic hemodialysis
patient. Nephrol Dial Transplant.
2001; 16: 2112-2113

131



