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Abstract

Background Kidney failure is associated with a high symptom burden, yet few studies describe real-world
management approaches.

Methods Kidney care units in Australia, New Zealand (NZ) and the United Kingdom (UK) were surveyed regarding
their pharmacological treatment of a range of common symptoms affecting those with kidney failure. The present
report describes the results for insomnia, restless legs syndrome (RLS), cramps, and pain. Variation in responses was
described using normalised generalised variance (NGV), resulting in a score from 1 (most diverse) to 0 (least diverse).

Results One hundred and twelve (of 171 contacted) kidney units responded, including 56 units in Australia (50%), 7
in NZ (6%), and 49 in the UK (44%). Diversity of practice was highest for insomnia (mean NGV 0.95, range 0.93-0.98),
where melatonin was the leading first-line agent (38%), followed by zolpidem and zopiclone (29%). Diversity of
practice was lowest for RLS (mean NGV 0.66, range 0.30-0.99), owing to widespread use of iron replacement as first
line (69%), gabapentinoids (45%), and dopamine agonists (37%). Diversity of practice was moderate for neuropathic
pain (mean NGV 0.71, range 0.44-0.93), cramps (mean NGV 0.72, range 0.48-0.97), and opioids (mean NGV 0.88, range
0.75-0.97). Numerous significant between-country differences in treatment preferences were noted.

Conclusions There is wide variation in treatment approaches to common symptoms affecting people living with
advanced CKD or kidney failure, both within and between countries, indicating a need for evidence-based guidelines
and further randomised studies to inform practice.

Clinical trial number Not applicable.

Keywords Kidney supportive care, Chronic kidney disease, Insomnia, Restless legs, Pain, Cramps

*Correspondence:
Brendan Smyth
brendan.smyth@sydney.edu.au

Full list of author information is available at the end of the article

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12882-025-04107-1&domain=pdf&date_stamp=2025-4-23

Nalankilli et al. BMC Nephrology (2025) 26:204

Background

Kidney supportive care (KSC) focuses on improving
quality of life for people with advanced kidney disease
and their families. It is increasingly recognised as an inte-
gral part of routine care for people with chronic kidney
disease (CKD), and especially those with kidney failure
(whether receiving kidney replacement therapy or not)
[1]. Patients with kidney failure experience significant
symptom burden, particularly the elderly and those with
multiple comorbidities. Between 20 and 70% of people
with kidney failure report symptoms including restless
legs syndrome (RLS), cramps, and insomnia [2, 3]. The
prevalence of pain in people with kidney failure has been
found to be similar to that amongst those with advanced
cancer [4].

Despite how prevalent these symptoms are, their pres-
ence and impact on wellbeing is often underestimated
and often sub-optimally treated by kidney care providers
[3, 5-8]. One important barrier for clinicians in the man-
agement of CKD symptoms is the paucity of high-qual-
ity evidence to guide treatment [7, 9, 10]. In particular,
there are limited studies on safe and efficacious pharma-
cological treatments to use for symptoms in the context
of reduced kidney function and there are no consensus
evidence-based guidelines for symptom management [5,
11, 12]. Anecdotally, a wide variety of treatments (typi-
cally off-label) are being used, but the range of pharma-
cotherapies employed to manage common symptoms in
people with kidney failure has never been systematically
described. We report a survey of kidney units seeking
to determine the usual pharmacological management of
insomnia, RLS, cramps, and pain for people living with
kidney failure across three countries — Australia, New
Zealand (NZ), and the United Kingdom (UK).

Methods
Study design
An observational cross-sectional online survey was used
to describe the pharmacological management of symp-
toms in CKD. This was part of a larger project that also
explored models of KSC for adult patients, which has
previously been reported [13]. The study had institu-
tional ethics approval from the University of Sydney
(HREC 2021/851) prior to commencement. Using the
Research Electronic Data Capture (REDCap) application
[14, 15] hosted by the University of Sydney, the survey
was designed by kidney care clinicians in Australia, NZ,
and the UK to obtain relevant clinical practice data. In
March 2022, a pilot survey was launched across four KSC
services. We sought written feedback to ensure read-
ability, feasibility, and face-validity prior to final survey
dissemination.

Participants were asked to answer about pharmaco-
logical treatments used at their unit to manage various

Page 2 of 9

symptoms in people with advanced CKD or kidney fail-
ure, including people receiving kidney replacement ther-
apy (KRT), people not yet receiving KRT but planning for
it, and those receiving conservative kidney management.
The symptoms presented in this study are insomnia, RLS,
cramps, neuropathic pain and non-neuropathic pain (use
of opioids). Data on treatment of pruritus is described
elsewhere [16] and data on altered taste, fatigue, and nau-
sea will be presented separately. Respondents were asked
to define typical usage for each pharmacotherapy at their
unit into one of five categories: first line, second line, for
refractory symptoms only, rarely used or never used. The
three initial categories were intended to capture treat-
ments on an implied treatment ladder with rarely used
capturing treatments outside of a unit’s accepted thera-
peutic repertoire, but which might be used in exceptional
circumstances. Respondents had the option of adding
general comments relating to each symptom and to add
up to two other therapies using free text and defining
their usage. Respondents were directed (where relevant)
to assume that non-pharmacological measures had been
trialled. Participants were also asked whether their unit
had a KSC service. A KSC service was defined as, “an
individual or team [working within the larger nephrol-
ogy unit] dedicated to the management of symptoms and
quality of life issues among those with advanced kidney
disease” In a separate section following the symptom
questions, participants were asked if medicinal canna-
bis / cannabinoid products were prescribed at their unit
(and, if so, for what symptom/s).

Study population

Recruitment and survey responses took place between
April to December 2022. Using information available
from the Australia and New Zealand Dialysis and Trans-
plant (ANZDATA) registry [17] and the UK Kidney
Association (UKKA) registry [18], all kidney care units
were systematically identified. In all three countries, kid-
ney care units comprise a nephrologist-led clinical team,
typically hospital co-located, delivering dialysis services
along with outpatient care of people with CKD and kid-
ney failure. Units are exclusively government-funded in
UK and NZ. Most Australian units are similarly funded,
although a minority of units are owned and managed pri-
vately. Heads of units or heads of KSC units were con-
tacted directly via email with an invitation to complete
the survey, with a centre-specific survey link. Partici-
pation in the survey implied consent and data were de-
identified and stored confidentially. One response was
accepted per unit; and the survey link could be shared
between staff to promote contributions from multiple cli-
nicians working in each unit.
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Statistical analysis

Data were included in the present analysis from all units
that contained at least one response within at least one of
the included symptom categories. Similarly, denomina-
tors within each symptom category refer to the number
of units providing at least one response relevant to that
symptom. ‘Never used’ was imputed where no response
was made for a particular treatment when participants
had otherwise provided at least one response for other
treatments in that symptom category. The following
treatments were surveyed as individual treatments but
combined for analysis: gabapentin and pregabalin as
‘gabapentinoids’; zolipidem and zopiclone; amitriptyline
and nortriptyline; and levodopa, pergolide, pramipexole,
ropinirole, and rotigotine as ‘dopamine agonists. Data
were analysed descriptively, with Fisher’s exact test used
to identify significant differences between countries, and
between units that reported having a KSC service and
those that did not. A threshold for statistical significance
was defined as a p-value of 0.05. No adjustment was
made for multiplicity of testing.

The degree of practice variation observed for each
treatment was quantified using ‘generalised vari-
ance. Generalised variance is a measure of diversity of
responses to a categorical variable which reflects the
probability that two randomly selected responses would
report different categories. In the present study, where
medication use is described by five categories, gener-
alised variance ranges from 0 (least diverse, all responses
are in the same category) to 0.8 (most diverse, each cat-
egory has an equal share of responses) [19]. For ease of
interpretation, this range was normalised (by dividing by
the maximum value) to produce normalised generalised
variance (NGV) ranging from zero (minimum diversity)
to 1 (maximum diversity). The NGV was calculated for
each therapy (or therapeutic category) and the mean and
range of NGV is presented for each of the four classes
of symptoms. For the present study low variation was
defined as NGV <0.7, moderate as 0.7 to 0.89, and high as
>0.9. A more detailed discussion of generalised variance
is found in the Supplementary Material. Analysis was
performed in Stata 17.0 (StataCorp. College Station, TX).

Results

The survey was emailed to 171 units and 112 responses
were received giving a response rate of 66%, compris-
ing 56 (50%) units from Australia, 7 (6%) units from NZ,
and 49 (44%) units from the UK. Sixty-three (67% of 96
respondents) units had a KSC service. Median unit size
(in terms of number of hemodialysis recipients) was 190
(interquartile range 76-369). Responders were primar-
ily nephrologists (55 [72%] of 76 who indicated their
professional category) and nurses (37 [49%]). Additional
information on units and their delivery of KSC has been
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published previously [13]. Fig. 1 describes usage patterns
for all symptoms.

Diversity of practice was highest in the treatment of
insomnia (mean NGV 0.95, range 0.93 to 0.98) where
melatonin was the most commonly used first line agent
(40 [38%] of 105 respondents) followed by zolpidem and
zopiclone (30 [29%]). Conversely, 42 (40%) and 55 (52%)
units (respectively) rarely, or never, used these therapies.
Mirtazapine, antihistamines, and benzodiazepines were
all commonly used as second line therapies (27 [26%], 27
[26%], and 26 [25%], respectively).

Diversity of practice was lowest for RLS (mean NGV
0.66, range 0.30 to 0.99). This was driven largely by wide-
spread use of iron replacement as the first line therapy
(71 [69%] of 103 respondents) and very low use of vita-
mins C or E (each first or second line at 3 [3%] units).
Gabapentinoids and dopamine agonists were both widely
used, although with greater diversity of practice seen in
the relatively even split between first and second line use
(46 [45%] and 36 [35%)] for gabapentinoids, and 38 [37%]
and 37 [36%] for dopamine agonists) and the minority
of units where these agents were rarely or never used (9
[9%] and 16 [16%], respectively). Dopamine agonists and
clonazepam were more commonly used in Australia and
New Zealand (P=0.001 and 0.009, respectively).

Diversity of practice was moderate on average for neu-
ropathic pain (mean NGV 0.71, range 0.44 to 0.93). There
was relative uniformity of practice with first line use of
gabapentin predominating (84 [79%] of 106 respondents)
and first line use of amitriptyline or nortriptyline also
common (50 [47%]). Doxepin was little used (90 [85%]
rarely or never used). Diversity of practice was, however,
high for duloxetine (36 [34%] first or second line com-
pared to 57 [54%)] rarely or never used).

There was also moderate diversity in use of opioids
for non-neuropathic pain (mean NGV 0.88, range 0.75
to 0.97). Oxycodone was the most common opioid for
non-neuropathic pain (45 [42%] first line and 39 [37%]
second line of 106 respondents). Transdermal opioids,
buprenorphine or fentanyl, were commonly used, pre-
dominantly as second line treatments (41 [39%] and 42
[40%], respectively). Substantial diversity of practice was
seen with hydromorphone and tramadol (NGV 0.91 and
0.97, respectively), both being relatively common first or
second line treatments, but rarely or never used by a sim-
ilar proportion of units. Codeine, fentanyl lozenges, and
tapentadol were less often used. Methadone and mor-
phine use was uncommon.

Moderate overall diversity in treatment was also evi-
dent in the management of cramps (mean NGV 0.72,
range 0.48 to 0.97). Magnesium was the most common
first line therapy (54 [49%] of 110 respondents). There
was a high degree of diversity in the use of quinine
(NGV 0.94) and gabapentin (NGV 0.97), with both being
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Fig. 1 Use of therapies for insomnia, RLS, neuropathic and non-neuropathic pain, and cramps. Additional pharmacotherapies were indicated by free
text, with number of respondents in parentheses. Insomnia: quetiapine (1). RLS: magnesium (2), methadone (1), quinine (1). Non-neuropathic pain: non-
steroidal anti-inflammatories (if anuric) (2), alfentanil (1), cannabinoids (1), dihydrocodeine (1), intranasal fentanyl (1), ketamine (1). Neuropathic pain: Topi-
cal lignocaine (3), carbamazepine (2), buprenorphine (1), cannabinoids (1), ketamine (1), methadone (1), mexilitine (1), tapentadol (1), topical capsaicin (1),
topical menthol (1). Cramps: clonazepam (5), intravenous dextrose (during hemodialysis) (4), pregabalin (3), magnesium (Epsom salts) (1), quinine (tonic
water) (2), vitamin B complex (1). NGV, normalised generalised variance; RLS, restless leg syndrome
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common first or second line therapies (51 [46%)] and 48
[44%], respectively) but also rarely or never used at many
units (51 [46%] and 46 [42%], respectively). After magne-
sium and quinine, Crampeze (LaCorium Health), a for-
mulation of Viburnum opulus, magnesium, and Ginkgo
biloba, was the third most common first line therapy (18
[16%]). Few units reported use of vitamin C, vitamin E, or
carnitine for cramps.

There were numerous significant between-country dif-
ferences in symptom management (Fig. 2). Treatment
of insomnia with melatonin, benzodiazepines, and mir-
tazapine was more common in Australia as compared
to the UK, while zolpidem or zopiclone were relatively
preferred in the UK. Clonazepam was more often a first
line treatment for RLS in the UK than in Australia and
NZ, where it was more often second line or for refractory
cases only. Dopamine agonists were commonly used in
all countries, however a substantial minority of UK units
(9 [19%] of 47 respondents) reported they were never
used. There were large differences in use of some opioids,
particularly hydromorphone and buprenorphine, never
used in NZ and less often used in the UK than in Aus-
tralia. Similarly, duloxetine was reasonably common as
a second line agent for neuropathic pain in Australia but
much less often used in NZ or the UK. Finally, large dif-
ferences were observed in the treatment of cramps, with
magnesium and Crampeze being common in Australia
and NZ but rarely used in the UK, where quinine was the
most common first line treatment.

There were no significant differences in treatment pref-
erences between units with and without a KSC service,
except relating to use of benzodiazepines for insom-
nia, where units with a KSC service were less likely to
use these as first or second line agents (17 [27%)] of 62
respondents) as compared to units without a KSC service
(18 [55%] of 33 respondents, P=0.03).

Ten (9%) units (Australia 6, NZ 2, UK 2) reported that
medicinal cannabis products were prescribed ‘rarely’ for
people with CKD (no units reported use of such prod-
ucts ‘often’). The indications for use of medicinal canna-
bis products (and number of units reporting use for this
indication) were neuropathic pain (7), non-neuropathic
pain (5), insomnia (2), RLS (1), as well as for nausea and
vomiting (5), anorexia (2), anxiety (2), fatigue (1), and
pruritus (1). In all instances, units reported using these
products for refractory symptoms only or rarely.

Discussion

This study reported wide variation in treatment of insom-
nia, pain, cramps, and RLS associated with kidney failure.
Variation was seen both between individual units and
between countries, with clinically relevant variation in
practice evident for all symptoms. Variation in treatment
was most pronounced with insomnia pharmacotherapy.
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Melatonin was most widely used and has been shown
to effectively improve sleep in hemodialysis recipients
in the short term [20], though this effect may not per-
sist at 6-12 months [21]. Some differences, particularly
between-country practice variation, may be due to differ-
ences in access to particular therapies, yet much remains
unexplained. Melatonin remains prescription-only in the
UK, and in New Zealand, but regulatory factors cannot
explain between-country differences in use of benzodi-
azepines and non-benzodiazepine hypnotics (zolpidem
and zopiclone), which are prescription-only in all three
jurisdictions. Benzodiazepines were more often used
in the UK than in Australia, where non-benzodiazepine
hypnotics appear preferred (both classes were similarly
used in New Zealand). Evidence for use of these drugs
to treat insomnia in kidney failure is limited to two small
randomised studies (totalling 33 participants) providing
weak evidence that zaleplon may be superior to placebo
[22] and that zolpidem may be inferior to clonazepam
[23]. Moreover, zolpidem initiation has been associ-
ated with a 70% increase in risk of fall-related fracture
(compared with initiation of trazodone) in hemodialysis
recipients [24]. Both zolpidem and benzodiazepines have
been associated with a 15% greater risk of mortality in
this population, although there was evidence that much
of this excess mortality was linked to use in a subpopu-
lation with comorbid chronic obstructive pulmonary
disease [25]. Direct evidence to evaluate the efficacy of
mirtazapine or antihistamines in people with kidney fail-
ure is lacking. This situation contrasts with RLS, where
four therapies (gabapentinoids, dopamine agonists, iron
replacement, and clonazepam) were all widely used
(albeit with variation in their priority in the treatment
pathway) resulting in a comparatively low generalised
variance. The evidence base supporting these practice
patterns is more robust than that informing treatment of
insomnia, although the near universal absence of use of
vitamin C or E for RLS was notable given these therapies
are likely to be safe and are supported by two small ran-
domised controlled trials (RCTs) [26].

The moderate overall diversity in management of
cramps may be largely explained by striking between-
country differences in practice. Use of magnesium and
Crampeze is largely confined to Australia and New Zea-
land, whereas quinine is still commonly first or second
line in the UK. Few randomised studies have assessed
treatments for cramping in kidney failure patients out-
side of the context of intradialytic cramps. Small RCTs
suggest quinine may be similarly effective as vitamin E
[27], however, at the time that this survey commenced
the only therapies tested in a placebo-controlled study
are vitamin C, E, and their combination (all of which were
efficacious) [28]. Meta-analysis of 5 studies of L-carnitine
found evidence that it reduces intradialytic cramping
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[29]. RCTs in the general population have found low to
moderate quality evidence that quinine is effective [30]
and the evidence for magnesium is mixed [31, 32]. There
is no evidence to support the use of Crampeze. The rea-
son for the stark divergence in practice is not clear. Qui-
nine is readily accessible in both Australia and the UK
(not in New Zealand), although regulatory agencies in
all three countries caution against the use of quinine for
muscle cramps owing to the small risk of severe throm-
bocytopenia [33].

Pain management appeared more consistent across
units and between countries, with broad agreement
that gabapentinoids, followed by tricyclic antidepres-
sants, were preferred for neuropathic pain - with no evi-
dence of different approaches between countries. There
was divergence in opioid use. Oxycodone was the most
commonly used analgesic for pain unresponsive to sim-
pler measures, followed by transdermal opioids (fen-
tanyl and buprenorphine). The statistically significant
between-country differences in use of these drugs may
be explained by differences in accessibility (for example,
transdermal fentanyl, but not buprenorphine, is subsi-
dised in New Zealand). However, there were marked dif-
ferences in use of hydromorphone, which is available in
both Australia and the UK (though not New Zealand),
yet was little used in the UK. Conversely, codeine is avail-
able in all three countries but was significantly more
likely to be first or second line in the UK (although, even
here there was substantial diversity in use). While no evi-
dence-based consensus guidelines are available, multiple
authors recommend against use of codeine in kidney fail-
ure and consistently include hydromorphone among lists
of preferred opioids for this population [34—36].

Overall, this study found wider than expected variation
in the treatment of common symptoms affecting people
with kidney failure. While we were unable to ask respon-
dents to explain the reasons behind their treatment pref-
erences, the concordance between the degree of variation
within a symptom (as measured by average NGV) and
the quantity and quality of available clinical evidence
suggests this as an important factor in practice varia-
tion. This is clearly demonstrated by contrasting the high
variation in management of insomnia, where the evi-
dence base is particularly sparse [37], with the more uni-
form management of RLS, where iron, gabapentinoids,
and dopamine agonists are relatively well supported by
evidence in the dialysis population [26] and informed by
clear guidelines in the general population [38]. Where
evidence is sparse, it appears that prescribing cultures
can develop, likely reflecting local opinion leaders and
shared training networks, which may explain otherwise
unjustified practice variation (examples including the
Australian preference for hydromorphone and the shared
antipodean favour towards magnesium and Crampeze
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over quinine). We also identified limited prescription of
medicinal cannabis products for this population, primar-
ily for pain. This is consistent with the regulatory restric-
tions on prescribing and the lack of evidence for efficacy
and limited evidence for safety in people with advanced
chronic kidney disease [39].

This study has several limitations. Results are based on
clinicians’ description of their unit’s usual management
approach, not actual prescribing practices risking self-
reporting bias. In addition, respondents may have varied
in their interpretation of the response options meaning
distinctions between first- and second-line, or refractory
use only and rarely used, should not be over-emphasised.
Further, clinicians with an interest in symptom manage-
ment or KSC may have been more likely to complete the
survey causing a response bias in the results. Informa-
tion on reasons behind treatment preferences were not
collected and would form a suitable subject for further
study. This study was limited to pharmaceutical manage-
ment and it should be recognised that evidence-based
non-pharmacological therapies exist for many common
symptoms associated with kidney failure and are typically
recommended ahead of pharmacotherapies [40]. Finally,
in view of the small numbers of respondents from New
Zealand, the inter-country comparisons lack statistical
power and should be considered hypothesis-generating
only.

Conclusions

This survey revealed substantial variation in manage-
ment approaches to specific symptoms that significantly
impact quality of life in people with CKD; insomnia,
RLS, cramps, and pain. While some of this variation is
explained by differing treatment availability, much of the
variation is unjustified by available evidence. Systematic
review and summary of the evidence for symptom man-
agement, such as that conducted by the recently released
International Society of Nephrology Kidney Supportive
Care and Conservative Kidney Management Curriculum
[1] may help to inform clinicians but ultimately further
randomised studies are required to guide treatment.
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