
394� © 2022 Tzu Chi Medical Journal | Published by Wolters Kluwer - Medknow

Abstract
Uremic pruritus  (UP) is common in the late stages of chronic kidney disease. Currently, 
there is a lack of effective treatment for UP. Limited evidence exists on the therapeutic 
effect of omega‑3 fatty acid  (O3FA). The aim of this study was to evaluate the efficacy 
of O3FA supplements in UP patients. We evaluated the efficacy of O3FA supplements in 
patients with UP through a systematic review and a meta‑analysis of randomized control 
trials retrieved from PubMed, Embase, Cochrane Library, CINAHL, and ClinicalTrials.
gov databases. The included studies were summarized and assessed for the risk of bias, 
and pruritus assessment results were analyzed. To compared with a controlled group, 
five articles including 164 participants published between 2012 and 2019 using different 
pruritus scales reported that patients taking O3FA supplement exhibited no significant 
decrease in the pruritus score (standardized mean difference [SMD] =1.34, 95% confidence 
interval [CI] = −2.70–0.01, P = 0.05), but three articles using same pruritus scale significant 
decrease Duo pruritus score  (SMD = −0.85, 95% CI = −1.39 to  −0.30, P  <  0.05). O3FA 
supplement could be an appealing complementary therapy for UP patients. More rigorously 
designed studies are needed before recommending the O3FA supplement.

Keywords: Chronic kidney disease, Dialysis, Meta‑analysis, Omega‑3 fatty acid, 
Uremic pruritus

Introduction

Uremic pruritus  (UP) is also known as chronic 
kidney disease  (CKD)‑associated pruritus, which is 

commonly seen in patients with advanced or end‑stage 
renal disease  (ESRD), affecting more than 40% of patients 
on dialysis including hemodialysis  (HD) and peritoneal 
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dialysis  (PD)  [1‑3]. Although the pruritus may be localized, 
around 50% of the patients diagnosed with UP suffer from 
generalized pruritus. The itching in patients with UP often 
exacerbates at night and affects the quality of sleep, resulting 
in fatigue, anxiety, and depression for the patients  [4]. There 
are various pathogenesis proposed to be related to UP, such 
as xerosis, neuropathy, mast cell overactivity, the release of 
substance P, inflammation, or immunological impairment. 
Since the primary cause of pruritus is still not understood, 
increasingly different treatment plans are described for pruritus 
control. Considering the prolonged course and the difficulty to 
treat pruritus in UP, the advantage and disadvantages of each 
treatment should be evaluated carefully.

Standard therapies for UP, such as antihistamine, gabapentin, 
and nalfurafine, may be associated with adverse effects of 
dizziness and drowsiness  [5‑7]. Some natural or pharmaceutical 
topical therapies, such as baby oil, avena sativa [8], and capsaicin 
cream [9], which are mostly used as adjuvant therapy to systemic 
treatment, may cause burning sensation or irritation for some 
patients  [10]. Besides, most of them have no or little benefit 
in inhibiting the release of pro‑inflammatory cytokines such as 
serum C‑reactive protein and interleukin 6 [11,12]. Furthermore, 
one study has found an increased risk of skin malignancies with 
topical tacrolimus treatment  [13]. Patients with UP may also 
seek treatment in Chinese medicine, but currently, acupuncture 
therapy has shown insufficient evidence  [14], and the 
methodological quality of Chinese herbal bath therapy  (CHBT) 
has been reported to be poor [15] [Table 1].

The omega‑3 fatty acid  (O3FA), represents a group of 
polyunsaturated fatty acids among which three are involved 
in human physiology, namely α‑linolenic acid  (ALA), 
eicosapentaenoic acid  (EPA), and docosahexaenoic 
acid  (DHA). O3FA can be obtained mainly from aquagenic 
organisms or vegetable oil. The major O3FA from marine 
sources are EPA and DHA, while ALA is abundant in some 
seeds and nuts and also in some vegetable oils  [18]. O3FA 
is the critical component of cell membranes and plays a 
vital role in eicosanoid biosynthesis, cell signaling cascades, 
and gene expression. Besides, eicosanoids derived from 
O3FA show clinical benefits on cardiovascular disease, 
diabetes, cancer  [19,20], nephropathies  [21], and certain skin 
disease [22] because of their anti‑inflammatory effects. Oral 

supplementation of O3FA has shown the benefit of relieving 
pruritus in atopic eczema  (AD) patients  [23]. The xerotic 
pruritus of healthy people and patients with either ESRD or 
diabetes have also shown improvement after using a topical 
ointment containing O3FA [24]. One review has mentioned the 
potential benefits of O3FA on CKD‑associated pruritus  [25], 
and several studies have reported the improvement in 
dialysis‑associated UP after the patients took omega‑3, 
omega‑6, and omega‑9 supplementation [26,27].

Although some studies have shown that O3FA supplement 
is an easily accessible nutrition diet with low cost and 
fewer adverse effects and may benefit patients in dialysis to 
improve their UP  [25,28], there is still limited evidence of 
O3FA efficacy in UP treatment. Therefore, in this study, we 
conducted a systematic literature review and meta‑analysis 
of currently published randomized control trials  (RCTs) to 
evaluate the actual efficacy of O3FA in the management of UP.

Literature Search
We searched the articles published in the PubMed, 

EMBASE, CINAHL, and Cochrane databases up to May 2020. 
The MeSH  and  Emtree search headings, which were used are 
omega‑3, pruritus, uremic, CKD, dialysis, and their synonyms. 
To expand the search, we used the “related articles” option in 
PubMed and reviewed all the retrieved articles and citations. 
Furthermore, other studies were identified via searching the 
references of papers manually and getting in touch with known 
experts in the field. Finally, we also inspected the unpublished 
studies in ClinicalTrials.gov registry  (http://clinicaltrials.gov/). 
There are no language restrictions in our search. The full search 
strategy for each database was put in Supplementary Table  1. 
This article was registered on the online PROSPERO of the 
National Institute for Health Research (CRD 42020198471).

Study Selection
RCTs were selected to assess the efficacy of O3FA for UP 

patients. The inclusion criteria were as follows: The presence 
of UP, administration of O3FA, and quantified data available 
for pruritus severity. The studies of patients who did not have 
UP were excluded. We considered any pruritus assessment 
tools. When raw or missing data were needed, we contacted 
the author of the studies via E‑mail. We chose the studies 

Table 1: The antipruritic effects and adverse effects of therapeutic methods for uremic pruritus
Intervention/medication Study design Result ADR
Systemic treatments

Hydroxyzine [16] Controlled trial PSS 33% Dizziness and drowsiness
Gabapentin [7] Meta‑analysis Pruritus (RR=0.18) Dizziness and drowsiness
Nalfurafine [17] Meta‑analysis VAS (MD=9.5) Insomnia, drowsiness and constipation

Topical treatments
Capsaicin [9] Controlled trial Pruritus (86% improved) Burning sensation and erythema
Avena Sativa [8] RCT VAS (5.21±1.694.10±2.34) N/A

CAM treatments
Acupressure [6] Meta‑analysis Insufficient evidence N/A
CHBT [15] Meta‑analysis VAS (MD=−2.38) N/A

 : Improved, CAM: Complementary alternative medicine, CHBT: Chinese herbal bath therapy, N/A: Not applicable, RCT: Randomized controlled trial, 
RR: Risk ratio, PSS: Pruritus severity score, VAS: Visual Analog Scale, MD: Mean differences, ADR: Adverse drug reaction
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with a larger population when we encountered repeat studies 
published using overlapping data sets.

Data Extraction and Quality Assessment
Two reviewers extracted the following information of 

each article independently: Publication information, study 
population, age, sample size, study design, inclusion and 
exclusion criteria, matching criteria, period of intervention, 
O3FA and placebo dosage, pruritus severity measurement tool, 
pruritus severity results before and after the treatments.

Two reviewers individually screened the eligibility of 
selected studies following the specified inclusion criteria. 
When discrepancy arose, it was determined by a third 
reviewer. The risk of bias of selected articles was assessed by 
the Cochrane Collaboration’s tool [29].

Data Synthesis and Analysis
The outcomes of O3FA efficacy for UP were evaluated 

via the following parameters, namely, pruritus score, itching 
intensity score. The meta‑analysis was performed using 
the Review Manager  (5.4 version, Cochrane Collaboration, 
Copenhagen, Denmark) to estimate the standardized mean 
difference  (SMD) with the random‑effect model. We followed 
the PRISMA guidelines to perform the meta‑analysis  [30]. 
When RCT was designed as a two‑period, two‑treatment 
crossover, we retrieved the data of the first period to avoid the 
carryover effect [31]. Standard deviations (SD) were calculated 
from the given confidence interval  (CI) limits or range values 
in case of need. Mean was estimated from the provided mean 
of differences as necessary. Due to the unavailability of SD 
value after treatment, we assumed it as a small value when 
only giving initial SD and SD of differences. We combined the 
mean and SD from each item in the pruritus assessment tool to 
get the overall mean and SD of the pruritus score if required. 
For continuous outcomes, we analyzed and obtained the mean 
and SD from the studies using the mean differences  (MD) or 
SMD with 95% CI. The random‑effect model was used to 
pool estimates of SD and SMD, considering the diversity of 
pruritus assessment tools and possible heterogeneity. We used 
the I2 test and Cochran Q statistic to assess the heterogeneity 
among the studies. We conducted a funnel analysis to evaluate 
reporting bias regarding the pruritus scores. The quality of 
evidence was examined by using the Guideline Development 
Tool established by the GRADE Working Group [32].

Results
Study characteristics

We searched 468 articles from seven electronic databases 
following the search strategy. Thity‑two duplicate studies were 
excluded. After screening the title and abstract, we excluded 
410 articles because of the screening criteria. Full texts of 26 
articles were reviewed, and 21 articles were excluded for the 
following reasons: Eight were review articles [4‑6,16,25,33‑35], 
two were non‑RCTs  [28,36], one was non‑omega‑3  [37], two 
were non‑UPs  [38,39], seven were protocols  [40‑46], and one 
was conference abstract [47]. Finally, five RCTs were included 
in the meta‑analysis [26,27,48‑50] [Figure 1].

The primary characteristics of the five RCTs published 
from 1996 to 2019 are listed in Table  2. A  total of 164 
participants were enrolled with a sample size ranging from 
16 to 64. All were RCTs reporting itching with UP. In the 
five eligible RCTs, four trials are UP in HD  [26,27,48,50], 
while the other is UP in continuous ambulatory peritoneal 
dialysis  [49]. Both groups were included in our meta‑analysis 
because they met our selection criterion for the presence of 
UP. As for the pruritus assessment tool, three trials used duo 
pruritus score  (DPS) systems  [26,27,48], Lahiji et  al. utilized 
the visual analog scale  (VAS) score  [49], and Shayanpour 
et  al. measured pruritus via the 5‑D itch scale  (5‑DIS) 
score  [50]. VAS was applied to evaluate the itching intensity 
via a horizontal line marked from 0 to 10  (0  =  no pruritus, 
10  =  the worst pruritus). Detailed pruritus score systems 
devised by Dr.  Duo combined the score of itching intensity, 
distribution of itch, and sleep disturbance due to pruritus [51]. 
5‑DIS system assesses five dimensions as degree, duration, 
direction, disability, and distribution. The four dimensions 
were measured from 0 to 5  (0  =  no, 5  =  the most severe), 
while the distribution was assessed depending on the number 
of itchy places  [52]. There are only two trials reported their 
dosage of the O3FA in fish oil capsule. The fish oil used in the 
RCT of Begum et al. and Ghanei et al. contains approximately 
728  mg/g O3FA and 300  mg/g O3FA, respectively  [27,48]. 
There are only two trials that reported the dosage of the EPA 
and DHA in their capsule. Each 1  g fish oil used in the RCT 
of Ghanei et al. and each 1 g O3FAl used in RCT Lahiji et al. 
contains 180 mg EPA and 120 mg DHA [48,49].

The risk of bias assessment of the selected trials is shown 
in Figure  2. Double‑blind and random allocation were 
applied in all included trials  [26,27,48‑50], but only one 
trial used blocking for concealed allocation sequences  [50]. 
Another bias resulted from the absence of P  value of 
baseline characteristics  [48,50], and baseline imbalances 
in the VAS score  [49]. The analysis of all trials was based 
on the intention‑to‑treat principle, and available outcome 
data  [26,27,48‑50]. Bias in the measurement of outcomes 
was low in all trials due to participant‑reported outcomes and 
blinding [26,27,48‑50].

A meta‑analysis of the five trials showed that the 
pruritus score decreased not significantly after O3FA 
supplementation (SMD = 1.34, 95% CI = −2.70–0.01, P = 0.05). 
The random‑effect model was performed since the pooled 
analysis of these five trials revealed heterogeneity  (I2  =  92%, 
τ2 = 2.19, P < 0.00001)  [Figure 3] statistically  [26,27,48‑50]. 
In addition, we carried out a subgroup analysis of DPS. The 
DPS significantly improved in the O3FA supplementation 
group  (SMD = −0.85, 95% CI = −1.39 to  −  0.30, P  <  0.05). 
The fixed‑effect model was performed since the pooled 
analysis of these three trials revealed low statistical 
heterogeneity  (I2  =  3%, P  =  0.36)  [Figure  4]  [26,27,48]. 
Another subgroup analysis of pruritus score in HD patients 
was conducted. The pruritus score decreased not significantly 
after O3FA supplementation  (SMD  =  1.63, 95% CI = −3.25 
to  −0.02, P  =  0.05). The random‑effect model was performed 
since the pooled analysis of these four trials revealed 
heterogeneity (I2  =  92%, τ2  =  2.51, P  =  0.05)  [Figure  5] 
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statistically  [26,27,48,50]. Funnel plots of pruritus scores 
outcomes were asymmetric, suggesting publication bias 
existed [Figure 6].

Quality of evidence
The risk of bias of included RCTs was serious, the quality of 

evidence was very low to low, and the importance of outcomes 
was important for the O3FA supplement in UP patients [Table 3].

Discussion
The review aims to systematically evaluate the efficacy 

of O3FA supplements for pruritus control in UP. The present 
meta‑analysis of three RCTs included using a fixed‑effects 
model illustrates that O3FA supplements significantly reduce 
the DPS in UP patients. The suggested dose of O3FA 
supplements was 0.9–4.36  g daily. Based on the result of 
Shayanpour et  al. showed that UP patients who take O3FA 
3 weeks have a significant improvement. It may be implicated 
3 weeks is the minimum time needed to have effects on CKD 
patients by the O3FA supplement.

In our selected studies, the UP population contains both 
HD and PD groups, which is consistent with a previous study 
that UP appeared to be unaffected by the type of dialysis [53]. 
Ko et al. also reported that their prevalence of UP in these two 
groups was equal, but the pruritus severity of PD patients was 
lower than HD patients [54]. Besides, many treatments showed 
a similar antipruritic effect for both HD and PD patients, such 
as phototherapy, topical gamma‑linolenic acid, gabapentin, and 
O3FA supplement [5,49,55].

The anti‑inflammatory ability of O3FA has shown the 
clinical benefits of some skin disorders  [22,56], such as 
psoriasis  [57], and salicylate‑induced urticarial rashes  [58]. 
Kock et  al. also performed an RCT recruiting 53 AD 

Figure 1: PRISMA-2009-Flow-Diagram-Omega-3

Figure 2: Risk of bias in different studies
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patients and showed that the group taking dietary DHA for 
8  weeks had a significant improvement in symptoms which 
was evaluated by severity scoring of atopic dermatitis and 
decrease of peripheral immunoglobulin E level  [23]. Kim 
et  al. found topical chia seed oil, which is rich in O3FA 
improved the xerotic pruritus of healthy people and patients 
with ESRD or diabetes mellitus. Their epidermal permeability 
barrier function was also improved, which was assessed by 
skin capacitance and trans‑epidermal water loss without 
adverse effect  [24]. The benefits of antipruritic effect and 
increasing skin hydration with oral O3FA supplementation 
were also confirmed in the animal study, which was conducted 
with the rat model with dry skin induced by acetone  [59]. 
EPA, an O3FA, by competing with arachidonic acid, can 

shift the synthesis pathway to promote the production of 
anti‑inflammatory eicosanoids [18,25].

The previous clinical trials about O3FA supplementation 
in dialysis patients were suboptimal in study design, mostly 
because of the small sample sizes, uncontrolled groups, or the 
administered O3FA in the form of fish oil  [18]. Our included 
studies were all conducted with capsule form with specific 
contents for O3FA supplementation. These studies showed 
that the O3FA supplement reduces the pruritus score and the 
severity of pruritus, though with low quality of evidence.

There are different types of measurements to assess the 
pruritus extent, including uni‑dimensional, multi‑dimensional, 
and other scales. However, there is still a lack of consensus to 
have a standard pruritus assessment tool  [60]. Clinically, the 
common pruritus measurement tools for UP were numerical 
rating scale  (NRS), VAS, DPS, and 5‑DIS  [51,52,61,62]. Our 
included studies used different tools for pruritus assessment, 
which may explain the high heterogeneity of our study. 
Therefore, to analyze the severity and therapeutic effects in 
different departments or studies, the transformation among these 
diverse pruritus measurements is required. Chang et al. proposed 
the categories for the transformation between 5‑DIS and NRS 
according to itch severity in HD patients [61]. Lee et al. used the 
mapping model to successfully transform the pruritus assessment 
tool of VAS and EuroQol 5‑dimension 3‑level utility index [63]. 
Both of the transformation models could be taken for reference 
while conducting related studies in the future.

To our knowledge, there are few published meta‑analyses 
about the antipruritic effect for UP, such as nalfurafine  [17], 

Figure 3: Forest plot for comparison of pruritus scores in uremic pruritus patients administered omega-3 fatty acids

Figure 4: Forest Plot for comparison of Duo pruritus scores in uremic pruritus patients administered omega-3 fatty acids

Figure 5: Forest plot for comparison of pruritus scores in HD patients with uremic pruritus administered omega-3 fatty acids

Figure 6: Funnel plot
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gabapentin  [7], acupressure  [14], and CHBT  [15]. This 
study is the first meta‑analysis to evaluate the efficacy of 
O3FA supplements for pruritus control in CKD patients, 
and the result supported the benefits of oral O3FA and 
provided the reference dose of the supplement. However, 
this study also has limitations. First, the sample size of these 
articles is relatively small, so it can hardly give a crucial 
suggestion. Second, pruritus measurements in selected trials 
are all different and thus can barely assert a consistent result. 
Third, this meta‑analysis only includes the UP patients with 
dialysis, whether our results are beneficial for UP patients 
of CKD remains unclear. Finally, the blinding procedure and 
publication bias of the chosen trials should be considered 
when explicating our results. Although having limitations, 
the DPS significantly improved in the O3FA supplementation 
group statistically. O3FA supplement showed the potential 
to improve the UP with easily accessible, low cost, and less 
adverse effects.

Conclusion
Our meta‑analysis showed, with low‑quality evidence, 

that O3FA supplementation significantly reduces pruritus 
in UP patients under the evaluation of the Duo pruritus 
scale. However, further trials with larger sample sizes 
and high‑quality designs focused on the dosage of 
O3FA supplements for different methods of dialysis are 
recommended.
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Supplementary Table 1: Search strategy
PubMed

Search Query Items found Time Condition
#6 Search (((((uremic OR Uremia OR Uremias OR Atypical Hemolytic?Uremic?Syndrome))) AND ((Pruritus 

OR Pruritis OR itch* OR xerosis OR skin problems OR skin disorders OR Skin Diseases))) AND ((Fatty 
Acids, Omega‑3 OR omega‑3 fatty acids OR fish oil OR omega 3 OR fatty acids OR Fatty Acid OR 
n‑3 fatty acids OR α‑linolenic acid OR polyunsaturated fatty acids OR docosahexaenoic acid OR 
eicosapentaenoic acid))) AND ((chronic kidney disease OR kidney injury OR kidney failure OR Kidney 
Failure, Chronic OR end‑stage renal disease OR end stage renal disease OR dialysis OR hemodialysis OR 
peritoneal dialysis))

26 02:09:35 #1 AND #2 
AND #3 
AND #4

#5 Search ((((uremic OR Uremia OR Uremias OR Atypical Hemolytic?Uremic?Syndrome))) AND ((Pruritus 
OR Pruritis OR itch* OR xerosis OR skin problems OR skin disorders OR Skin Diseases))) AND ((Fatty 
Acids, Omega‑3 OR omega‑3 fatty acids OR fish oil OR omega 3 OR fatty acids OR Fatty Acid OR 
n‑3 fatty acids OR α‑linolenic acid OR polyunsaturated fatty acids OR docosahexaenoic acid OR 
eicosapentaenoic acid))

34 02:09:18 #1 AND #2 
AND #3

#4 Search (chronic kidney disease OR kidney injury OR kidney failure OR Kidney Failure, Chronic OR 
end‑stage renal disease OR End Stage Renal Disease OR dialysis OR hemodialysis OR peritoneal dialysis)

417763 02:08:49

#3 Search (Fatty Acids, Omega‑3 OR omega‑3 fatty acids OR fish oil OR omega 3 OR fatty acids OR Fatty 
Acid OR n‑3 fatty acids OR α‑linolenic acid OR polyunsaturated fatty acids OR docosahexaenoic acid OR 
eicosapentaenoic acid)

559390 02:08:27

#2 Search (Pruritus OR Pruritis OR itch* OR xerosis OR skin problems OR skin disorders OR skin diseases) 1099786 02:08:10
#1 Search (uremic OR uremia OR uremias OR atypical hemolytic?uremic?syndrome) 37027 02:07:46

Cochrane library
ID Search Hits
#1 Uremic OR uremia or uremias or atypical haemolytic 

uremic syndrome
1880

#2 Pruritus OR Pruritis OR itch* OR xerosis OR skin 
problems OR skin disorders OR skin diseases

27,639

#3 Fatty Acids, Omega‑3 OR omega‑3 fatty acids OR fish oil 
OR omega 3 OR fatty acids OR fatty acid OR n‑3 fatty 
acids OR α‑linolenic acid OR polyunsaturated fatty acids 
OR docosahexaenoic acid OR eicosapentaenoic acid

25,336

#4 Chronic kidney disease OR kidney injury OR kidney 
failure or kidney failure, chronic OR end‑stage renal 
disease OR end‑stage renal disease OR dialysis OR 
hemodialysis OR peritoneal dialysis

39,428

#5 #1 AND #2 AND #3 15
#6 #1 AND #2 AND #3 AND #4 14

Supplementary material

MeSH term



Embase
Number Query Results Date
#5 #1 AND #2 AND #3 AND #4 157 April 22, 2020
#4 ‘chronic kidney disease’/exp OR ‘chronic kidney disease’ OR ‘kidney injury’/exp OR ‘kidney injury’ OR ‘kidney 

failure’/exp OR ‘kidney failure’ OR ‘chronic kidney failure’/exp OR ‘chronic kidney failure’ OR ‘end‑stage renal 
disease’/exp OR ‘end‑stage renal disease’ OR ‘end stage renal disease’/exp OR ‘end‑stage renal disease’ OR ‘dialysis’/
exp OR dialysis OR ‘hemodialysis’/exp OR hemodialysis OR ‘peritoneal dialysis’/exp OR ‘peritoneal dialysis’

618,764 April 22, 2020

#3 ‘omega 3 fatty acid’/exp OR ‘omega 3 fatty acid’ OR ‘omega‑3 fatty acids’ OR ‘fish oil’/exp OR ‘fish oil’ OR ‘omega 
3’/exp OR ‘omega 3’ OR ‘fatty acids’/exp OR ‘fatty acids’ OR ‘fatty acid’/exp OR ‘fatty acid’ OR ‘n‑3 fatty acids’ OR 
‘α‑linolenic acid’ OR ‘polyunsaturated fatty acids’ OR ‘docosahexaenoic acid’/exp OR ‘docosahexaenoic acid’ OR 
‘eicosapentaenoic acid’/exp OR ‘eicosapentaenoic acid’

695,758 April 22, 2020

#2 pruritus’/exp OR pruritus OR ‘pruritis’/exp OR pruritis OR itch* OR ‘xerosis’/exp OR xerosis OR ‘skin problems’ OR 
‘skin disorders’ OR ‘skin diseases’/exp OR ‘skin diseases’

1,598,014 April 22, 2020

#1 uremic OR ‘uremia’/exp OR uremia OR uremias OR “atypical haemolytic uremic syndrome” 53,197 April 22, 2020

CINAHL
# Query Limiters/expanders Last Run Via Results
S5 S1 AND S2 AND S3 AND S4 Expanders ‑ Apply equivalent subjects Interface ‑ EBSCOhost Research Databases 1

Search modes ‑ Find all my search terms Search Screen ‑ Advanced Search
Database ‑ CINAHL

S4 Chronic kidney disease OR kidney injury OR 
kidney failure OR Kidney Failure, Chronic OR 
end‑stage renal disease OR End‑Stage Renal 
Disease OR dialysis OR hemodialysis OR 
peritoneal dialysis

Expanders ‑ Apply equivalent subjects Interface ‑ EBSCOhost Research Databases 87,527
Search modes ‑ Find all my search terms Search Screen ‑ Advanced Search

Database ‑ CINAHL

S3 Fatty Acids, Omega‑3 OR omega‑3 fatty acids 
OR fish oil OR omega 3 OR fatty acids OR 
Fatty Acid OR n‑3 fatty acids OR α‑linolenic 
acid OR polyunsaturated fatty acids OR 
docosahexaenoic acid OR eicosapentaenoic acid

Expanders ‑ Apply equivalent subjects Interface ‑ EBSCOhost Research Databases 37,610
Search modes ‑ Find all my search terms Search Screen ‑ Advanced Search

Database ‑ CINAHL

S2 Pruritus OR Pruritis OR itch* OR xerosis OR 
skin problems OR skin disorders OR Skin 
Diseases

Expanders ‑ Apply equivalent subjects Interface ‑ EBSCOhost Research Databases 51,987
Search modes ‑ Find all my search terms Search Screen ‑ Advanced Search

Database ‑ CINAHL
S1 Uremic OR Uremia OR Uremias OR Atypical 

Hemolytic Uremic Syndrome
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