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Abstract | Patients with chronic kidney disease (CKD) frequently experience
unpleasant symptoms. These can be gastrointestinal (constipation, nausea,
vomiting and diarrhoea), psychological (anxiety and sadness), neurological
(lightheadedness, headache and numbness), cardiopulmonary (shortness of breath
and oedema), dermatological (pruritus and dry skin), painful (muscle cramps, chest
pain and abdominal pain) or involve sexual dysfunction, sleep disorders and
fatigue. These symptoms often occur in clusters, with one of them as the lead
symptom and others as secondary symptoms. Uraemic toxins (also called uremic
toxins) are often considered to be the main cause of CKD-associated symptom
burden, but treatment of uraemia by dialysis often fails to resolve them and can
engender additional symptoms. Indeed, symptoms can be exacerbated by
comorbid conditions, pharmacotherapies, lifestyle and dietary regimens, kidney
replacement therapy and ageing. Patients with kidney disease, including those
who depend on dialysis or transplantation, should feel actively supported in their
symptom management through the identification and targeting of unpleasant
symptoms via a tailored palliative care approach. Such an approach may help
minimize the burden and consequences of kidney disease, and lead to improved
patient outcomes including health-related quality of life and better life
participation.

The critical role of patient-centredness

in the management of all disease states,
including chronic kidney disease (CKD),
has gained increased recognition in the
past decade’”. This turning point has

led to heightened interest in symptom
science, and in the field of nephrology, a
focus on effective symptom management’.
Symptom management was a well
established discipline prior to the invention
of dialysis therapy over five decades ago;
however, the premise of contemporary
symptom science in nephrology is
somewhat different. Rather than focusing
on the management of disease-associated
symptoms, symptom science is largely
based on patient preferences, with a focus

on patients’ perception of the unpleasant
symptoms that cause suffering despite
adequate pharmacotherapy and/or dialysis
treatment, and that affect well-being and
health-related quality of life’. Despite the
importance of symptoms to quality of life
and overall well-being, effective symptom
management using a symptom science
approach is not widely implemented in
the care of patients with CKD, including
those receiving dialysis, because of major
knowledge gaps regarding the patterns of
symptom burden and severity of unpleasant
symptoms; a lack of practical tools for the
assessment and appraisal of symptoms;
and a lack of optimal interventions with
which to alleviate unpleasant symptoms
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and symptom clusters in this population.
We note that the term ‘symptom science’
is often used interchangeably with
‘patient-centredness’ but these terms are not
equivalent; ‘patient-centredness’ refers to
the prioritization of patients’ preferences,
which almost invariably includes effective
management of unpleasant symptoms,
whereas ‘symptom science’ refers to the
understanding of holistic mechanisms
by which symptoms are experienced and
includes integrated management strategies
for unpleasant symptoms (discussed below).
Our fundamental understanding and
prioritization of symptom management
in nephrology has been overshadowed by
the multitude of technical and biomedical
aspects of CKD pharmacotherapies,
dialysis treatment approaches and kidney
transplantation, as well as the erroneous
assumption that interventions for uraemia,
such as kidney replacement therapy,
improve symptoms sufficiently to negate
the need for additional interventions to
alleviate symptoms. In addition, many
nephrologists may not take ownership
of symptom management*. Indeed, while
symptom management has long been a key
component in the management of other
chronic diseases, particularly in the fields
of oncology and palliative medicine, it is
not necessarily a focus of nephrologists’.
However, symptom burden can adversely
affect the quality of life of patients with
kidney disease, particularly when combined
with regimented management approaches,
including dietary and fluid restrictions, high
pill burden and strict dialysis schedules®.
Hence, a major unmet need exists for
effective symptom management in CKD,
as a means of alleviating patient suffering,
improving quality of life and ensuring the
overarching goal of living well with kidney
disease'. In this Perspective, we examine
the concept and scope of symptom burden
in CKD; theoretical frameworks and
constructs for symptom science; biological
mechanisms underlying some of the
unpleasant symptoms associated with CKD;
validated tools for symptom appraisal and
assessment; and strategies for symptom
management, including palliative care
approaches for patients with CKD under
conservative management or receiving
kidney replacement therapy.
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Symptom science

In clinical medicine, a ‘symptom’ is
defined as a self-reported or subjective
perception of an individual’s experience

of a physical disturbance or disease.
Symptoms can include processes such as
pain, fatigue or pruritus’, and differ from
‘signs, which are objective findings by a
clinician, such as elevated blood pressure.
An ‘unpleasant’ symptom is a symptom
that is self-perceived and reported as a
cause of suffering, for which patients

often seek effective management. The
emerging field of symptom science aims
to advance knowledge of the behavioural
and biological mechanisms underlying
symptoms and to create patient-centred
approaches and interventions with which
to appraise symptoms accurately and
alleviate the symptom burden, particularly
in under-served populations'”"!. Symptom
science focuses on symptom experiences,
rather than diseases and illnesses, and

is becoming increasingly important as

the lifespan of individuals with multiple
chronic illnesses increases with the use

of life-sustaining interventions, such as
dialysis’. Living with these illnesses includes
the management of the symptoms that
accompany them. In addition, advances in
technologies such as genomics, proteomics
and bioinformatics have emerged as
strategies to align symptom science with
strategies for precision medicine, which

in the future, may enable management
strategies to be tailored better to individual
patients and patient groups'>".

A key concept of symptom science is the
recognition that many symptoms, such as
pain, depression, anxiety, depression and
sleep dysfunction are shared across ailments,
and thus patient-centred interventions
that are applicable to one discipline may
translate to others'. Although symptoms
can occur in isolation, they often occur in
clusters. A ‘symptom cluster’ is defined as
three or more unpleasant symptoms that
occur together and may be related through
a common aetiology or mechanism, shared
variance or a common outcome. One such
example is the depression-fatigue—pain
symptom cluster that has been described
in patients with cancer'>'®. The totality of
symptoms, including their effect on patients’
health-related quality of life and ability
to participate in life, is described as the
‘symptom burden’”'®. ‘Symptom appraisal’
involves the patient-centred assessment of
symptoms that account for help-seeking
behaviour (that is, how an individual patient
interprets and responds to their symptoms),
which can vary according to the comorbidity

of interest and across the lifespan of the
patient, as well as with race and ethnicity,
socioeconomic status, culture and spiritual
beliefs, and between rural versus urban
and under-served versus privileged
communities.

The field of symptom science
encompasses the concepts of
patient-centredness, symptom clusters,
symptom burden and symptom appraisal,
with the goal of developing tools and
strategies that enable accurate and
reproducible symptom assessment. The
development of effective interventions
for effective symptom management may
include integrated symptom palliation
strategies that may differ from more
traditional therapeutic approaches,
which target aetiological and mechanistic
disease pathways. In recent years, the role
of symptom science in the management of
chronic disease states, such as cancer
survivorship, has gained increased
recognition. As patients with chronic,
multimorbid conditions live longer and are
therefore more likely to develop symptom
clusters, the field of symptom science is
expected to gain recognition as an approach
to improving health-related quality of life.

Symptom burden from kidney disease
Individuals with CKD include those with
reduced kidney function as determined
by an estimated glomerular filtration rate
(eGFR) <60 ml/min/1.73 m? or abnormally
high albuminuria (>30 mg/g)*. We note that
symptoms in individuals with CKD can be
disease-related, but can also be iatrogenic —
that is, resulting from medical interventions,
including pharmacotherapy and dialysis
treatment. A clear-cut distinction between
disease-related and treatment-related
symptoms is not always possible.
Individuals with early-stage CKD —
that is, stages 1 to 3a (eGFR >45 ml/min/
1.73 m?) without substantial proteinuria
— are often symptom-free or have mild
symptoms, such as foamy-urine-related or
mild-to-moderate proteinuria (<500 mg/day)
or nocturia as a consequence of isosthenuria
(TABLE 1). However, many individuals with
early-stage CKD or who are at risk of
CKD, such as those with obesity, diabetes
mellitus and hypertension*', may have
symptoms related to their underlying
disease, including neuropathic or other pain,
sensory disruptions and gastrointestinal
symptoms from diabetic neuropathy; visual
disturbances from diabetic or hypertensive
retinopathy; and respiratory symptoms
and sleep problems including obstructive
sleep apnea caused by obesity. Moreover,

the aetiological association between CKD
and cardiovascular disease results in the
potential for additional symptoms related
to congestive heart failure, ischaemic heart
disease or peripheral vascular disease, even
in patients with early-stage CKD*’. We

note that specific kidney diseases may be
associated with additional symptom burden,
such as back pain, bleeding or infection
resulting from renal cyst rupture in patients
with polycystic kidney disease, or symptom
clusters related to autoimmune disorders in
patients with immunity-mediated kidney
diseases such as lupus nephritis®.

As kidney disease progresses, symptom
burden may worsen (FIG. 1; TABLE 1;
Supplementary Fig. 1). The average
number of symptoms in patients with
kidney failure, and the distress caused by
high symptom burden are similar to those
experienced by patients with terminal
malignancies, affecting daily living and
resulting in poor health-related quality
of life and loss of productivity'”. Some
common CKD-associated symptoms
include facial oedema in the morning
and lower-extremity oedema later during
the day, which can progress to anasarca;
pulmonary vascular congestion, leading
to respiratory symptoms and limitations
on physical function; and uraemic
symptoms, including pruritus, fatigue,
muscle cramps, restless legs, cognitive
dysfunction, decreased taste and appetite
and other gastrointestinal symptoms, sexual
dysfunction and bleeding diatheses (TABLE 2;
FIC. 1; Supplementary Fig. 2)*.

The initiation of dialysis can also lead
to the development of de novo symptoms,
including pain from vascular access
cannulation; orthostasis, muscle cramps or
headache from excess volume removal and
electrolyte fluctuations; post-dialysis fatigue;
and worsening cardiovascular symptoms
such as chest pain due to intra-dialytic
hypotension®’. Differential symptoms may
also be experienced with specific dialysis
modalities, such as abdominal discomfort
and a sensation of fullness from peritoneal
dialysis”. Furthermore, medications
prescribed for kidney transplantation
can be associated with adverse symptoms
such as headache, hirsutism, gingival
hyperplasia, hyperhidrosis, and pruritis
(from calcineurin inhibitors); nausea,
vomiting, abdominal pain and diarrhoea
(from mycophenolate mofetil); and acne,
vision changes, myopathy, increased
appetite, weight gain and insomnia
(from steroids), as well as an increased
susceptibility to infections as a consequence

of immunosuppression®.
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Table 1 | Symptoms associated with chronic kidney disease

CKD stage®

No CKD as defined by
KDIGO guidelines, although
hyperfiltration (eGFR
>120ml/min/1.73 m?) is
often pathological

Stage 1 (eGFR >90ml/
min/1.73 m?) or Stage
2 (eGFR 60 to <90 ml/
min/1.73 m?)

Stages 3a (eGFR 45 to
<60 ml/min/1.73 m?) or
3b (eGFR 30 to <45ml/
min/1.73 m?)

Stages 4 (eGFR 15 to
<30ml/min/1.73m?) or 5
(eGFR <15 ml/min/1.73 m?)

Usually, stage 5, although
dialysis may be initiated at
higher eGFR

Stage 5 on dialysis

Stage 5 with a functioning
transplant

Disease severity

Normal kidney function (eGFR
>60 ml/min/1.73 m?), although
hyperfiltration (€GFR >120 ml/
min/1.73 m?) can be present.
No proteinuria, but obesity,
diabetes, hypertension or
solitary kidney can be present

Normal kidney function (eGFR
>60 ml/min/1.73 m?) with
moderate (A2) or more severe
(A3) albuminuria

Mild to moderate CKD
without substantial
proteinuria (<0.3 g/day)

Advanced CKD

Kidney failure (ESRD),
requiring transition to dialysis
therapy

Prevalent kidney failure
(ESRD) status, undergoing
chronic dialysis therapy with
minimal to no residual renal
function

Prevalent kidney failure
(ESRD) status, with a renal
transplant allograft

Source of symptom burden

Symptoms are related to underlying
conditions, such as obesity, diabetes
mellitus, polycystic kidneys or
uncontrolled hypertension

Mild symptoms, such as foamy urine

or nocturia, or more severe symptoms
such as facial or peripheral oedema,
anasarca and other symptoms related to
proteinuria

Patients may have minimal symptoms,

but some may report severe symptoms,
including fluid retention (such as oedema
of lower extremities) and dyspnea.
Secondary hypertension may arise and
result in symptoms if uncontrolled.
latrogenic symptoms include constipation
from restricted dietary potassium limiting
fresh fruits and vegetables. Growth
retardation may occur in children

More severe symptoms are often
observed, including worsening oedema
and other symptoms from fluid retention.
Additional symptoms include pruritus,
easy fatiguability, muscle cramps at night,
restless extremities, alterations in mental
state, diurnal somnolence, memory

and concentration disorders, disturbed
taste and smell, diminished appetite,
nausea and vomiting

Symptom deterioration may prompt
abrupt or incremental transition to
dialysis, including decompensated

heart failure, uraemic encephalopathy,
refractory hiccups, peripheral neuropathy,
uraemic fetor, bleeding events such as
gum bleeding or gastrointestinal bleeding
from platelet dysfunction, pericarditis,
dry skin, uraemic frost, amenorrhea,
sexual dysfunction, bone deformities,
spontaneous bone fractures and ligament
ruptures, weight loss, muscle wasting,

and symptoms related to electrolyte and
mineral disarray, such as hypocalcaemia
and hyperkalaemia

In addition to the above, symptoms
related to dialysis treatment include
post-dialysis light-headedness and
fatigue, worsening cramps during dialysis
treatment, malnutrition (with muscle
wasting and weight loss leading to frailty)
and worsening cardiovascular symptoms
such as palpitations or chest pain. Blood
infection may lead to fever, hypothermia
and shaking chills

In addition to symptoms associated

with CKD stage, additional

unpleasant symptoms can result from
immunosuppressive medication.
Immunosuppression may lead to higher
rates of infection events and cancer with
associated symptoms. Steroid therapy
may lead to Cushingoid syndrome and
related symptoms

Unpleasant symptoms

Neuropathic pain from diabetes; sleep
disorders including snoring and sleep
apnea from obesity; and kidney cyst
pains are often reported.

Foamy urine can cause anxiety; nocturia
disturbs sleep; facial oedema can have a
psychosocial impact

Leg oedema can be uncomfortable.
Shortness of breath including upon
exertion (exertional dyspnea) can
interfere with day-to-day activities.
Orthopnea interferes with sleep.
Chronic or recurrent constipation
is often reported as an unpleasant
symptom

Reported symptoms are frequently
perceived as unpleasant and are
considered a major cause of suffering.
Pruritus may interfere with day-to-day
activities and sleep. Worsening fatigue
may interfere with productivity at work
and education

Unpleasant symptoms are often most
severe at the time of transition to
dialysis but may gradually subside with
dialysis therapy. An abrupt (outright
thrice weekly) rather than incremental
(once or twice weekly) transition to
haemodialysis may introduce additional
unpleasant symptoms such as muscle
cramps, post-dialysis fatigue and
orthostatic symptoms

Unpleasant symptoms related to dialysis
therapy can emerge as described

above. Additional unpleasant symptoms
such as dry skin and needle pain from
arteriovenous fistula cannulation

Immunosuppressive symptoms include
tremor, gum hypertrophy, hair loss,
hypertrichosis, nausea and vomiting,
and fatigue

A1, A2 and A3 refer to the severity of albuminuria as defined by KDIGO. A2, 30 mg/g to <300 mg/g; A3, >300 mg/g CKD, chronic kidney disease (not receiving
kidney replacement therapy); eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease (the USA statutory designation for kidney failure).
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Increasing burden of uraemic symptoms

Mild symptoms Variable More severe symptoms Symptom deterioration
and those symptoms e Fluid overload e Cardiopulmonary symptoms
relating to ° Anxiety e Pruritus e Gastrointestinal symptoms
underlying ¢ Depression * Fatigue \
comorbidities e Worsening * Muscle cramps Worsening uraemic symptoms
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¢ Blood infection-
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Kidney-preserving therapies and effective symptom management

may delay dialysis and transplantation Palliative care, supportive care, hospice

CKD symptoms Treatment-associated symptoms

Fig. 1| The burden of unpleasant symptoms across progressive stages of chronic kidney disease.
The burden of unpleasant symptoms increases with progression of chronic kidney disease (CKD), and
includes the emergence of symptoms associated with treatments such as dialysis and immuno-
suppressive therapy. Pharmacotherapy and alternative therapies may alleviate symptom burden and
delay disease progression. Initiation of kidney replacement therapies requires preparation, depending
on the symptom burden, disease stage and other factors. The development of effective interventions
for effective symptom management may also include integrated symptom palliation strategies, sup-
portive care and hospice care approaches that may differ from more traditional therapeutic
approaches. Stage 5D, dialysis; stage 5T, transplant.

Theoretical frameworks
Understanding unpleasant symptoms in
the context of a theoretical framework is
essential to advancing symptom science

in CKD and to achieving the important
goal of living well with kidney disease
through effective symptom management?’.
These theoretical frameworks explicitly

may guide interventions aimed at reducing
or eliminating symptom burden®. It takes

a holistic view of the patient, recognizing
the complexity of symptoms and the notion
that multiple symptoms might be connected
via mechanistic feedback loops, to enable
examination of common symptom clusters®.
The TOUS framework identifies three

state concepts and assumptions related to
symptom science, allowing researchers and
clinicians to evaluate them critically

and objectively for given applications in
the management of patients with CKD.
So far, the field of symptom management
and research has predominantly focused
on three theoretical frameworks: the
theory of unpleasant symptoms (TOUS);
the University of California San Francisco
(UCSF) symptom management theory;
and the National Institutes of Health
(NIH) symptom science model (FIC. 2;
Supplementary Table 1).

The theory of unpleasant symptoms.
TOUS provides a framework with which
to inform our understanding of individual
symptoms and contributing factors that

categories of factors that influence symptom
experience: physiological (including age,
sex and factors that are illness-specific),
psychological (for example, mood, cognition
and health literacy), or situational (for
example, social and physical environmental
factors and other external factors)?.
Importantly, the theory also considers
environmental, social, cultural and spiritual
factors that may influence an individual’s
symptom experience”. TOUS presumes
that the symptoms consequently affect an
individual’s performance, which can in

turn feed back to influence the symptom
experience (FIC. 2a). Although examples

of the application of TOUS to symptom
science in CKD are limited, at least one
study has used TOUS as a framework to
understand symptom clusters in patients

with CKD and serves as an excellent
example of how TOUS can be applied to
symptom science in kidney disease™. In
that study, symptom clusters had a strong
negative effect on the health-related quality
of life of 436 patients with advanced CKD,
with fatigue, sexual symptoms and restless
legs being the strongest predictors. Overall,
the model explained more than half of the
deterioration in health-related quality of life,
although a reciprocal path between quality
of life and symptom experience was not
found™.

The UCSF symptom management theory.
The UCSF symptom management

theory has been validated in several
non-kidney disease conditions associated
with symptom clusters®"**. This theory
identifies three central concepts: symptom
experience, symptom management and
symptom outcomes (FIG. 2b)**. Symptoms
are considered from the point of view

of the individual’s personal experience,
with the understanding that the perception
of symptoms might be influenced by
physiological, psychological and contextual
or environmental factors™. Unlike TOUS,
which assumes the existence of feedback
loops between symptom experience

and performance, the UCSF symptom
management theory considers that the
three main concepts (symptom experience,
symptom management and symptom
outcomes) are connected via directional
links, which can be targeted to reduce
symptom burden. Cost considerations are
also included in this model*’. Although we
are not aware of any examples in which the
UCSF symptom management theory has
been applied to kidney care, this model
has promising aspects that are relevant

to patients with CKD (Supplementary
Table 1).

The NIH symptom science model. The
NIH symptom science model follows a
systematic, stepwise process to identify
processes and outcomes that are directly
relevant to patient care'"'*. The model
provides a framework with which to
identify distinct and shared functional
pathways that can be targeted to reduce
the symptom burden of an individual. The
inclusion of biomarker identification

and validation in the model underlies

the intended utility of this approach with
in a precision-medicine-based health
framework'. A limitation of the model
that is pertinent to the care of patients
with CKD is that it does not explicitly
address social, environmental or personal
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Table 2 | Common unpleasant symptoms in patients with chronic kidney disease

Symptoms

Pain

Muscle cramps

Headache

AVF/AVG cannulation pain
Abdominal pain

Neuropathic pain/discomfort

Kidney cyst pain

Cardiovascular pain: chest
pain, claudication
Bone pain

Joint pains

Gastrointestinal symptoms

Taste and smell disturbances
Diminished appetite
Nausea and vomiting

Diarrhoea

Constipation

Discoloured stool

Hiccups

Level of
unpleasantness

+++

++

++

+++

+++

++

++

++

++

+++

+++

Sleep problems and fatiguability

Inability to sleep well or
enough at night

Diurnal somnolence
Snoring and/or sleep apnea

Feeling tired, lack of energy

Post-haemodialysis fatigue

+++

++

+++

+++

Pruritus and other skin problems

Dry mouth
General body itching

Dry skin
Excessive/sudden
perspiration

AVF/AVG appearance/
aneurysm

e

+++

+++

++

Potential causes

Electrolyte disorders, hypocalcaemia

Uncontrolled hypertension
Excessive ultrafiltration on dialysis
Needle stick

Peritonitis, pancreatitis, gastroenteritis

Uraemic or diabetic

Cyst bleeding and/or infection,
generalized back pain/perirenal pain

Cardiovascular disease, vascular
calcification

sHPT, osteoporosis

Osteoarthritis, amyloidosis

Uraemia
Uraemia, depression, high pill burden

Uraemia, diabetic gastroparesis, adverse
effects of medications

Adverse effects of medications,
diabetes, infections such as Clostridium
difficile

Restricted dietary potassium limiting
fresh fruits and vegetables

Gastrointestinal bleeding, iron-based
medication

Probably from worsening uraemia

Uraemia, fluid overload

Inadequate night sleep
Obesity, fluid retention

Uraemia, anaemia, iron deficiency,
electrolyte disarrays, malnutrition,
hypothyroidism

Fluid and electrolyte fluctuations

Adverse effects of medications, volume
depletion

Uraemia, sHPT, anaemia, underlying
diseases

Uraemia, dermatitis

May happen with excessive
ultrafiltration

Frequent cannulations

Suggested palliative and management
interventions

Monitor and correct electrolytes, effective use of pain
medications

Monitor blood pressure and avoid rebound
hypertension, avoid excessive ultrafiltration
Lidocaine-based creams

Antibiotic treatment of peritonitis, gastrointestinal
therapies

Anti-neuropathy medications such as gabapentin

Urological/interventional radiology management,
surgery, effective pain management including
potential nerve blocks

Cardiovascular management, symptomatic therapies,
avoid excessive ultrafiltration/diuresis

Effective therapies for sHPT, minimize fracture risk by
adjusting lifestyle

Effective pain management, complementary
therapies, such as acupuncture

Correct uraemia, enforce coping mechanisms, dietary
counselling

Reduce pills, treat depression, orexigenic agents such
as mirtazapine

More frequent smaller meals, anti-emetic
medications

Reduce or change medications including phosphorus
binders, change diet or use dietary supplements

Increase intake of high-fibre foods, control
hyperkalaemia without restricting fruits and
vegetables

Correction of gastrointestinal bleeding, reassuring
and educating if taking iron product

Treatment of uraemia, adjunct neuroleptic and
medical cannabis

Effective diuresis, better clearance, more frequent
dialysis

Improving night sleep
CPAP including for sleep during dialysis

Correct anaemia and iron status, monitor electrolytes,
physical/occupational management

Avoid excessive ultrafiltration during haemodialysis

Adjust medications and dosage, adjust ultrafiltration

Effective uraemia and sHPT therapies, effective use of
conventional and emerging medications

Skin lotions, dermatological management

Lower ultrafiltration rate, gentle dialysis

Surgical correction of aneurysm
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Table 2 (cont.) | Common unpleasant symptoms in patients with chronic kidney disease

Symptoms Level of
unpleasantness

Pruritus and other skin problems (cont.)

Hair loss ++

Uraemic frost +

Mental health and psychological symptoms

Anxiety T+
Mood fluctuation +
Depression T+
Cognitive impairment +

Other neurological symptoms

Light-headedness and/or ++
orthostatic symptoms

Restless extremities +++
Hypothermia ++
Inability to walk well ++
Difficulty concentrating +

Cardiovascular and respiratory symptoms

Facial puffiness +
Lower extremity swelling +
Shortness of breath +++
(orthopnea and exertional

dyspnea)

Cough T+
Palpitation ++
Syncope ++
Thrombosis symptoms +

Pericardial effusion symptoms  +

Genitourinary and sexual symptoms

Foamy urine +
Nocturia ++
Dysuria +4
Ability to make urine ++
Sexual dysfunction ++
Other symptoms

Muscle weakness, frailty ++

Bleeding (from gum, noseand ~ ++
soon)

Uraemic fetor +

Gum and denture symptoms ++

Potential causes

Uraemia, other comorbidities

High urea level

CKD burden and perception, loss of
control, fear of dialysis, fear of early
death, drug effects

Uraemia, amyloidosis, side effects of
therapy

Excessive ultrafiltration, excessive
diuresis, diarrhoea, medications such as
alpha-blockers

Uraemia, medications such as
antihistamines

Uraemia, infection

Muscle wasting, protein-energy wasting

Often evident when performing
cognitive tasks, like reading

Fluid retention, reduced eGFR, loss of
residual kidney function

Congestive heart failure exacerbation,
pneumonia, COVID-19

Hyperactive airway, fluid

Excessive ultrafiltration on
haemodialysis or peritoneal dialysis,
valvular disease, arrhythmia

Deep vein thrombosis

Pericardial effusion

Proteinuria

Isosthenuria

uTl

Reduced residual kidney function

Anaemia, uraemia, neuropathy

Uraemic myopathy, protein-energy
wasting, vitamin D deficiency,
hypothyroidism

Platelet dysfunction

Worsening azotaemia

Diabetes, advanced age

Suggested palliative and management
interventions

Medical and nutritional therapies

Dialysis or transplantation

Anti-anxiety medications, cognitive behavioural
therapy, group therapy

Family support, pharmacotherapy

Lower dialysis ultrafiltration rate, lower diuretic dose

Try pharmaco-therapies such as ropinirole

Ensure warm environment
Adequate protein and energy intake

Dialysis initiation may be indicated to improve mental
concentration ability

More effective diuresis, avoid medications and food
with high Na content

More effective diuretic therapies, more effective
ultrafiltration, more frequent haemodialysis, treat URI
and pneumonia

Bronchodilators, fluid removal

Cardiovascular and electrophysiological studies and
treatment. Reduce ultrafiltration rate

Mobilization, anti-thrombotic therapies

Increase dialysis adequacy

Low-protein diet, ACEi/ARB

Avoid diuretic before sleeping
Detect and treat UTI

Enforce diuretic therapies, ACEi/ARB

Correct anaemia, enhance dialysis clearance,
psychosocial support

Exercise regimens, nutritional support, vitamin D
supplements

Improving uraemia such as by dialysis

Dialysis or kidney transplantation

Gum and dental health interventions

+ Mildly unpleasant; ++ moderately unpleasant; +++ extremely unpleasant. ACEi, angiotensin-converting-enzyme inhibitor; ARB, angiotensin-receptor blocker;
AVF, arteriovenous fistula; AVG, arteriovenous graft; CKD, chronic kidney disease (not receiving kidney replacement therapy); CPAP, continuous positive airway
pressure; eGFR, estimated glomerular filtration rate; sHPT, secondary hyperparathyroidism; URI, upper respiratory tract symptom; UTI, urinary tract infection.

factors (such as socio-economic status or
racial disparities) that can contribute to an
individual’s symptom experience; however,

these factors could potentially be considered ~ Symptom-based approaches in CKD
by applying separate steps to the model
(FIC. 2¢; Supplementary Table 1).

As mentioned earlier, emerging evidence
demonstrates that symptoms experienced by
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those suffering from most chronic diseases,
including CKD, occur in clusters"'**%.
Consistent with many advances in symptom
science, the contemporary concept of
condition-specific symptom clusters
originated in the field of oncology®*.
Symptom clusters are generally recognized
as stable groups of three or more concurrent
symptoms that are related to one another,
and are independent of other symptom
clusters (TABLE 2)”. For instance, inability

to sleep well, fatigue and depression can be
caused or aggravated by pruritus. A lead
symptom can result in additional unpleasant
symptoms in the form of symptom clusters;
for example, chronic or recurrent pruritus
causes or intensifies other symptoms™*.
Interdependency between symptoms can
exist, such that several symptoms may share
a common underlying biological aetiology
and present in the form of clusters; hence,
addressing one symptom in the cluster may
have synergistic effects on other symptoms
and overall clinical outcomes. Several studies
in patients with CKD have demonstrated

an association of symptom clusters that
includes depression with outcomes

such as health-related quality of life and
mortality'”**%.

Two approaches that can be used
to identify symptom clusters are the
variable-centred approaches and
person-centred approaches. Variable-centred
approaches, also known as de novo
clustering, seek to identify relationships
between individual symptoms and have been
frequently used to phenotype symptoms
in CKD****, This approach can use
qualitatively derived findings obtained
through interviews and focus groups or
quantitatively derived data obtained via
comprehensive symptom instruments.

One study"' used principal component
analysis with varimax rotation to identify
three symptom clusters — uraemic,
neuromuscular and skin — from the
symptom list of the Kidney Disease Quality
of Life (KDQOL) instrument. Subsequent
multivariate Cox regression analysis showed
that the uraemic symptom cluster was
predictive of all-cause mortality*'. Mixed
methods studies of symptom clusters
highlight an emerging approach to research
that involves the systematic integration of
quantitative and qualitative data within a
single investigation.

Variable-centred approaches to clustering
symptoms are complicated by the absence
of a commonly recognized instrument with
which to measure symptoms. Moreover,
difficulty in discerning seemingly
overlapping symptom clusters and accurately

interpreting their shared mechanistic
pathways, owing to the heterogeneity

of symptom response patterns, limits

their clinical utility of variable-centred
approaches'”**. Fatigue®, sleep disturbance®,
depression and/or anxiety”, pain®",
pruritus*® and gastrointestinal symptoms*
are among the most common co-occurring
de novo symptom clusters in CKD

(TABLE 2)*°.

In the past few years a notable shift has
occurred from the use of variable-centred
approaches to person-centred approaches
for symptom clustering. Person-centred
approaches, also known as a priori
clustering, assigns membership of an
individual’s symptoms into subgroups on
the basis of similar symptom response
patterns to pre-specified symptom clusters.
The symptom clusters (for example, a

a The theory of unpleasant symptoms (TOUS)

PERSPECTIVES

cluster of fatigue, pain and depression)
are determined by empirical evidence and
measured using validated instruments

for a given symptom®"*. For example, a
person-centred symptom cluster analysis
of data from the CRIC study' using

11 symptom items from the KDQOL
instrument used latent class analysis to
classify individuals into three discrete
symptom cluster subgroups — low,
moderate and high symptoms — based
on the symptom response pattern of
individual patients at their baseline visit.
Sex, comorbidities and KDQOL physical
and mental composite scores were predictive
of membership of the symptom cluster
subgroups. This approach may represent
a powerful tool with which to assess the
impact of symptom experience on patient
outcomes'”>’; however, more research in
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Fig. 2| The three leading symptom science-related theoretical frameworks of unpleasant symp-
toms for application in the management of patients with CKD. a | Lenz's theory of unpleasant
symptoms (TOUS). b| The University of California San Francisco (UCSF) symptom management theory.
c| The National Institutes of Health (NIH) symptom science model. CKD, chronic kidney disease; ESRD,
end-stage renal disease (also referred to as kidney failure); PROMIS-57, Patient Reported Outcomes
Measurement Information System-57.
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CKD populations needed to determine
whether symptom clusters can be validated
and reproduced across the spectrum of
CKD and in different settings. Moreover,
further research is needed to determine how
membership of symptom cluster subgroups
can change over time and whether subgroup
membership can predict important clinical
and health utilization outcomes. Such
insights are important if the available
findings are to be translated into clinical
practice.

Although the field of symptom
clustering in CKD is nascent, recognition
of the clinical utility of this approach in
guiding personalized health strategies for
diagnosis, risk stratification, management
and treatment is growing. One relevant
example of the utility of this framework
is in the clinical management of fluid
status in patients on dialysis, which
largely depends on the use of distinct
groups of symptoms to accurately assess
volume status (Supplementary Table 2)>*.
A patient with fluid overload may have
cardio-pulmonary symptoms from vascular
congestion; facial or lower-extremity
oedema; and impaired physical function as
a consequence of exertional dyspnea, and
hence would benefit from greater diuresis
or ultrafiltration. Conversely, patients may
encounter symptoms of fluid depletion,
which can be iatrogenic as a consequence
of excessive diuresis or ultrafiltration,
and involve a typical symptom cluster
comprising palpitations and/or chest pain;
lightheadedness and/or orthostasis and/or
gait instability; and worsening muscle
cramps, particularly with large intra-dialytic
fluid removals. Given that existing objective
methods or ‘signs’ that are used to assess
volume status in the clinical setting — such
as blood pressure, hematocrit trends or
point-of-care ultrasound (if available) — are
blunt and imprecise, a routine assessment
of symptom clusters might serve as an
important adjunct in CKD management.
Moreover, alleviating such symptom clusters
should be a primary objective independent
of the effects of volume status on other
key outcomes, such as cardiovascular
disease, as a means of reducing suffering
and optimizing patient-centred care®>*°.
However, more research is needed to
determine how best to translate symptom
cluster data into clinical practice for the care
of patients with CKD.

Pathophysiology of CKD symptoms

A greater understanding of the potential
biological mechanisms underlying common
symptoms reported by individuals with

CKD is essential for identifying targeted
interventions that lessen symptom burden
and improve quality of life. As symptoms
often occur in clusters, they may also share
a common biological aetiology"'****. For
example, a psychoneurological symptom
cluster (for example, involving pain, fatigue,
anxiety, depression, pain, sleep disturbance
and cognitive dysfunction) has been
consistently observed among patients with
cancer — a population that has a similar
level of symptom experience to that of
patients with advanced CKD*-".

The biological mechanisms underlying
symptom burden in CKD are multifactorial
and affected by multiple comorbidities,
dietary restrictions, polypharmacy, kidney
replacement therapy, and the direct
and indirect effects of retained uraemic
toxins. The accumulation of uraemic
solutes with CKD progression induces a
pro-inflammatory state, which leads to
the dysregulation of key metabolic and
neuroendocrine signalling pathways*”*
The resulting effects on noradrenergic,
serotonergic and histaminergic neurons
causes vascular damage in the central
nervous system, which may contribute
to development of psychoneurological
symptoms®.

Uraemic toxins are believed to be
an important cause of many signs and
symptoms in patients with advanced CKD,
including anorexia, nausea, vomiting,
difficulty concentrating, bleeding tendencies
and pruritus. The observation that some, but
not all CKD-associated symptoms improve
with adequate dialysis therapy or successful
kidney transplantation supports this tenet®.
Theoretically, uraemia can be managed
by strategies that effectively lower levels of
uraemic toxins. Such therapies potentially
include charcoal-based approaches, which
absorb uraemic toxins*, and dietary
approaches that reduce the generation
of endogenous uraemic toxins®.

Fluid retention can cause distressing
respiratory and cardiovascular symptoms
independent of the degree of severity of
uraemia. Conversely, dialysis therapy
is a major contributor to symptoms of
fluid depletion, such as muscle cramps
and light-headedness. Haemodialysis
can also cause glycaemic fluctuations, in
extreme cases leading to dialysis-associated
hypoglycaemia and its associated
symptoms®. The adverse effects of kidney
failure medications, including those used
by kidney transplant recipients, and the
associated pill burden can aggravate these
symptoms and lead to the development
of additional symptoms, such as

0,61

gastrointestinal problems, tremors and
sleeplessness (FIG. 1).

Other contributors to unpleasant
symptoms in patients with CKD include
iron deficiency and anaemia (associated
with a feeling of weakness and fatigue)®,
vitamin D deficiency and secondary
hyperparathyroidism (associated with
bone pain and muscle weakness)*,
hyperphosphataemia and calcium disarrays
(associated with pruritus and restless
limbs)®, metabolic disturbances, such
as potassium fluctuations and acid-base
disorders (associated with palpitations and
symptoms related to the exacerbation of
heart failure)’’, and hormonal disturbances
such as hypothyroidism or sex hormone
disorders (associated with hypothermia,
depression, excessive vaginal bleeding and
sexual dysfunction)”.

Protein-energy wasting, along with
inflammation and oxidative stress, can
cause muscle weakness, fatigue and frailty in
patients with CKD"*. A 2020 study in kidney
transplant recipients found that higher
dietary protein intake was independently
associated with a lower risk of moderate
and severe fatigue and health-related quality
of life, suggesting the need to incorporate
nutritional assessment in the diagnostic
work-up of fatigue”. We note that dietary
restrictions that are imposed to limit foods
containing high amounts of potassium
or phosphorus can worsen malnutrition
and negatively affect the quality of life of
patients with CKD*. In addition, advanced
ageing and comorbid states such as a history
of long-standing diabetes mellitus often
exacerbate unpleasant symptoms, including
frailty, neuropathic pain and cognitive
dysfunction.

Inter-individual variation in the reported
severity of pain and other symptoms among
patients with CKD suggests that both
genetic and environmental components
may contribute to the perception of
symptom unpleasantness. Cultural beliefs
and spirituality can also affect the level
of discomfort and the motivation to seek
medical advice”. As discussed below, such
differences lead to wide ranges of variability
in help-seeking behaviour among patients
with unpleasant symptoms’®.

Numerous reasons may contribute to the
variation in the experience of unpleasant
symptoms among patients with CKD
despite similar and presumably adequate
dialysis therapy. For example, differences
in metabolomics profiles may have a
bearing independent of genetic factors".
Alternatively, between-patient differences
in the gut microbiome and putative
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modulatory effects of micronutrients may
have a role’”’%. As an example, alterations in
the metabolism of tryptophan — an essential
amino acid that is derived from dietary
sources and contributes to the synthesis
and regulation of neurotransmitters —
might contribute to symptoms relating to
sleep, mood and pain®*"**, as well as the
increased risk of cardiovascular disease®"
among patients with CKD. Tryptophan

is the precursor of a number of signalling
molecules, including the neurotransmitter
serotonin, the hormone melatonin

and vitamin B3 (niacin), all of which

have important roles in the regulation

of depression and sleep”. Alterations

in tryptophan metabolism have been
implicated in a host of psychoneurological
symptoms, including depression, anxiety
and pain®-*>¥. Accelerated tryptophan
metabolism is a feature of several clinical
conditions including inflammation,
infection and malignant disease, and
malnutrition associated with alterations in
the composition of symbiotic microbiota
in the gut. Similarly, patients with CKD
demonstrate alterations in tryptophan
metabolism as a consequence of
inflammatory processes and alterations

in enzyme activity®'.

CKD is associated with increased activity
of the indolamine 2,3-dioxygenases 1 and
2 (IDO-1 and IDO-2), which catalyse
the rate-limiting step of L-tryptophan
degradation along the kynurenine
pathway**”. Although physiological levels
of the downstream metabolite kynurenic
acid are generally considered to be
neuroprotective through antagonism of
the N-methyl-p-aspartate receptor and
a-7-nicotinic acetylcholine receptor®®°"$>%,
elevated levels of kynurenic acid have
been linked to neurological disturbances,
including spatial and working memory
deficits associated with schizophrenia
as a result of reduced dopaminergic and
glutaminergic transmission*. Additional
studies are needed to understand better how
the enzymes and products of tryptophan
metabolism might be leveraged as
biomarkers to monitor disease progression,
phenotype symptoms or as biological targets
for pharmacological or patient-centred
lifestyle interventions.

Alterations in the brain-gut
microbiome axis have also been proposed
as a mechanism underlying some of
the unpleasant symptoms of CKD**

(FIG. 3). Microorganisms residing in

the gastrointestinal tract, including
Lactobacilli, can modulate anxiety and
depression-like symptoms by synthesizing
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Fig. 3| Potential role of the brain—-gut-microbiome axis in the pathophysiology of CKD-associated
symptoms. Uraemic toxins may cause disruption of the epithelial lining of the gastrointestinal tract,
leading to translocation of endotoxins and pro-inflammatory cytokines into the circulation, further
exacerbating systemic inflammation and related unpleasant symptoms. Intestinal barrier disruption
may enhance the production of neuro-modulatory factors by microorganisms residing in the gastro-
intestinal tract, leading to increased adrenergic nerve activation and dysregulation of the hypotha-
lamic—pituitary axis (HPA), which leads to increased cortisol and catecholamine release, resulting in a
dysregulated feedback loop and associated unpleasant symptoms that are experienced by the patient.
BBB, blood-brain barrier; CNS, central nervous system; IDO, indolamine 2,3-dioxygenase;

SCFA, short-chain fatty acids.

the neurotransmitter GABAY. In addition,
butyrate — a byproduct of butyric acid
metabolism by gut microbes — has
demonstrated antidepressant effects in
animal models*. The increase in uraemic
solutes associated with CKD progression
perpetuates a pro-inflammatory state

that can cause disruption of the epithelial
lining of the gastrointestinal tract.
Disruption of the intestinal barrier leads

to the translocation of endotoxins and
pro-inflammatory cytokines into the
circulation, further exacerbating systemic
inflammation. Intestinal barrier disruption
may additionally enhance the production
of neuro-modulatory factors, including
GABA and butyrate, and their release into
the circulation. Other potential mechanisms
include a reduction in species producing
short-chain fatty acids, increased
blood-brain barrier permeability,
increased adrenergic nerve activation and
dysregulation of the hypothalamic-pituitary
axis, which leads to increased cortisol

and catecholamine release, resulting in a
dysregulated feedback loop (FIC. 3)¥. Given
the important role of gut microbiota in the
synthesis of neuroactive metabolites,

strategies to restore gut microbial
communities to a ‘healthy’ state by targeting
and promoting beneficial bacteria have

ben researched in the past few years and
may represent a patient-centred approach
to addressing some of the key biological
mechanisms and alleviating unpleasant
symptoms.

Tools for symptom appraisal in CKD
Despite the high prevalence of adverse
symptoms experienced by patients with
CKD, the available evidence shows that
these symptoms are often under-recognized
and under-treated by clinicians™".
CKD-associated symptoms are often
nonspecific, challenging to quantify, and
difficult to disentangle from symptoms

that result from co-existing comorbidities
and medications, which can hinder

their detection in the clinical setting.
Furthermore, patients with CKD may

in some instances under-report their
symptoms owing to time constraints

on patient-clinician interactions and
adaptation to their symptoms, despite

ill effects on their well-being. A better
understanding of the spectrum of responses

NATURE REVIEWS | NEPHROLOGY



PERSPECTIVES

and help-seeking behaviours of individuals
regarding their symptoms and of their
perceived level of suffering falls under

the domain of symptom appraisal’®. The
process of symptom appraisal aims to assess
how unpleasant symptoms are perceived

by different patients. For example, some
patients may persistently seek help for
minor symptoms, whereas others may delay
seeking help despite the presence of serious
or life-threatening symptoms’. In the

field of nephrology, different patients may
report different levels of unpleasantness
and perceived suffering while experiencing
the same level of severity of muscle cramps
during dialysis treatment. Hence, advancing
the scientific rigour behind symptom
appraisal is critical to understanding the
behaviour of individual patients across a
wide spectrum.

Several disease-specific and generic
validated tools exist to aid symptom
appraisal, although some of these remain
under-utilized in the clinical management
of CKD (TABLE 2)°*°!. Generic instruments
enable comparisons across different
disease states, whereas disease-specific
instruments are often used to assess
more comprehensively the burden of
unpleasant symptoms that are specific
to a single disorder. The most frequently
used disease-specific symptom assessment
tool for patients on dialysis is the KDQOL
symptom subscale, which assesses quality
of life across 134 different items”. However,

limitations in its utility as a tool for routine
symptom assessment include its incomplete
capture of different manifestations and
perceptions of symptoms and the fact

that it is usually administered by dialysis
units on an annual basis (as opposed to
weekly to monthly). The Dialysis Symptom
Index is another disease-specific validated
instrument with which to assess symptoms
in patients with CKD, and comprises 30
items that measure the presence and severity
of physical and emotional symptoms.
Symptom severity is assessed using a 5-point
Likert scale, with each component ranked
from 0 to 4 (generating a total score of
0-120, with higher scores indicating greater
symptom burden’. In a study of 122 patients
on haemodialysis from the prospective,
multi-centre ‘Malnutrition, Diet and Racial
Disparities in Kidney Disease’ cohort who
underwent protocolized Dialysis Symptom
Index assessments, the most prevalent
self-reported symptoms included feeling
tired/lack of energy (71%), dry skin (61%),
itching (42%), muscle cramps (42%),

and numbness/tingling in feet (41%)”.
Patients also reported a high frequency

of gastrointestinal issues, mental and/or
emotional symptoms, sleep disturbances
and pain. Two additional disease-specific
instruments include the ‘Edmonton
Symptom Assessment Revised: Renal’ and
the Integrated Palliative Care Outcome
Scale Renal’ symptom assessment tools,
which have been adapted from archetypes

Table 3 | Tools for symptom appraisal in CKD

Type of tool Name of tool
Generic PROMIS-57
instruments

Memorial Symptom
Assessment Scale

Rotterdam Symptom
Checklist

Symptom Distress Scale

Disease-specific
instruments

Kidney Disease Quality of
Life Instrument (KDQOL)

Dialysis Symptom Index

Edmonton Symptom
Assessment Revised: Renal

Integrated Palliative Care
Outcome Scale Renal

Details

57 questions across seven quality-of-life
domains (physical function, anxiety, depression,
fatigue, pain, sleep and social functioning)

Instrument designed to assess physical and
emotional symptoms experienced by diverse
types of cancer patients

Tool originally developed to measure the
symptoms reported by cancer patients
participating in clinical research

Measures constructs of symptom distress
(degree of discomfort from the specific
symptom as reported by the patient)

134-item instrument, designed to assess
quality-of-life aspects for individuals on dialysis

30-item survey that assesses physical and
emotional symptoms and their severity

Modified from the original tool to specifically
assess the physical and emotional symptoms
of patients on dialysis

11-item survey that combines the common
symptoms experienced by patients with
additional items (such as information needs,
family anxiety, and so on)

CKD, chronic kidney disease; PROMIS-57, Patient Reported Outcomes Measurement Information System-57.

in the fields of oncology and palliative care,
respectively””.

Among the arsenal of generic
instruments available for symptom
appraisal, the NIH Patient Reported
Outcomes Measurement Information
System (PROMIS-57), is a standardized
patient-reported outcomes assessment tool
that comprises 57 questions across seven
health-related quality-of-life domains
(physical function, anxiety, depression,
fatigue, pain, sleep disturbance and social
functioning), and has demonstrated validity
and reliability among kidney transplant
recipients®.

Further studies are needed to determine
the impact of disease-specific and generic
tools on the ability of patients and clinicians
to identify and reduce symptom burden
among patients with CKD and improve
communication between patients, their
providers and multidisciplinary teams. The
growing body of evidence demonstrating
that effective management of symptoms
in CKD may lead to improved clinical
outcomes including patient survival"’
suggests that an urgent need exists to
increase education and awareness of
patients, caregivers and health-care
professionals about the importance of
routine symptom assessment for patients
with CKD.

Management of unpleasant symptoms
in CKD
The burden of CKD and its associated
symptoms and management, including
complex treatment regimens, medications
and their adverse effects, dietary and fluid
restrictions, and kidney replacement therapy,
can constrain daily living and impair the
overall quality of life of patients and their
care-partners’’. This cumulative burden can
also negatively impact treatment satisfaction
and clinical outcomes”. The past few decades
have seen very few interventions to improve
the quality of life of patients with CKD
beyond that of kidney transplantation®.
Thus, improving research, practice and policy
in the field of nephrology requires increased
recognition of the need to identify and
address patient priorities, values and goals™.
These needs are a priority of the World
Kidney Day Steering Committee, which
selected the theme ‘Living well with
kidney disease’ for its 2021 campaign.
This campaign advocated for strengthened
partnerships between clinicians and patients
to develop, evaluate and implement policy
and practice interventions to enable
patients to live well with CKD, including
prioritization of processes for effective

www.nature.com/nrneph



symptom management'®. The involvement
of patients and caregivers (or care-partners)
in the development of interventions, from
priority setting and planning through to
dissemination and implementation of the
developed tools, is now widely advocated™.
Some strategies for symptom management

are described below™.

Incremental dialysis, conservative
management and transplantation. Although
dialysis is a lifesaving therapy for patients
with advanced CKD, emergent biochemical
abnormalities or decompensated volume
status, some evidence indicates that dialysis
might not benefit all patients and may even
be associated with faster eGFR decline in
certain groups, including elderly populations
and those with multiple comorbidities™.
Furthermore, an abrupt transition to a
thrice-weekly haemodialysis schedule has
varying effects on the signs and symptoms of
uraemia; it is unknown whether incremental
dialysis demonstrates the same variability.
Thus, alternative approaches to the
abrupt initiation of thrice-weekly dialysis,
including the use of incremental dialysis
or the implementation of conservative
management strategies, including
kidney-preserving therapies to delay dialysis
initiation, may be worth exploring”.
Incremental transition to dialysis therapy
(that is, initiating haemodialysis therapies
with once- or twice-weekly sessions)
might be a better tolerated approach for
some patients, compared to the abrupt
initiation of thrice-weekly haemodialysis®™.
We consider incremental dialysis to be a
patient-centred, tailored approach that
takes into consideration the individuals
residual kidney function as measured by
urine volume or calculated urea clearance
of the residual kidneys, and provides
symptom relief while minimizing treatment
burden”. Incremental dialysis initiation
may also result in longer preservation of
residual kidney function than initiation
of thrice-weekly dialysis, which may in turn
mitigate dialysis-related symptoms, such
as inter-dialytic weight gain and volume
overload, loss of appetite and symptoms
related to uraemic toxin burden and dietary
restrictions'”’. Incremental dialysis regimens
can be provided by in-centre facilities or at
home'"". However, larger volume shifts and
electrolyte fluctuations should be considered
as potential drawbacks of twice-weekly
haemodialysis, especially if residual kidney
function decreases over time and is not
closely monitored'*”. However, incremental
transition to peritoneal dialysis and home
haemodialysis have benefits beyond the

potential preservation of residual kidney
function, including greater preservation
of the peritoneal membrane and
decreased access cannulation, respectively.
Randomized, controlled trials that aim
to compare the impact of incremental
and conventional transition to dialysis on
reducing dialysis-related symptoms are
Ongoing‘)(v,l()3,l()4'

Deferring dialysis initiation with use
of conservative management strategies,
including kidney-preserving therapies, is
another viable treatment option for patients
with advanced CKD”. One study suggested
that patients with advanced CKD who
choose conservative management maintain
a better quality of life, although median
survival time is shorter compared to that
of patients who transition to dialysis'®.
However, incorrect perceptions that
conservative management and palliative
care in the context of CKD are equivalent
to supportive or palliative approaches
used for patients in end-of-life or hospice
care may deter patients and clinicians
from these options””"'*. On the contrary,
conservative management of CKD focuses
on life-sustaining goals and includes
proactive symptom management in the
form of CKD-specific palliative care (FIC. 1).
The main goals of kidney-preserving
therapies are to slow CKD progression;
prevent or delay dialysis initiation; and
improve cardiovascular health and patient
survival”’. These objectives are consistent
with secondary prevention strategies (which
aim to slow CKD progression and prolong
kidney health) and tertiary prevention
strategies (which aim to delay dialysis
transition and preserve remaining kidney
function) described elsewhere’'””, These
goals, along with approaches to improve the
quality of life of patients with CKD, can be
more effectively achieved with concurrent
effective symptom management, as shown in
studies that have examined the effectiveness
of early palliative care on clinical outcomes
in other fields such as oncology'*. We also
believe that conservative and preservative
management strategies have the potential
to prevent or delay dialysis initiation and its
associated symptoms, resulting in favourable
health-related quality of life. For example,
the judicious use of pharmacotherapies,
such as potassium binders and diuretics, as
well as avoidance of high dietary protein
intake'” and an emphasis on plant-based
protein sources'"” can aid in deferring and
delaying dialysis by mitigating electrolyte
and volume derangements, reducing
uraemic toxin production, and ameliorating
eGEFR decline.
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Finally, as the ‘gold standard’ treatment
option for advanced CKD and kidney failure,
kidney transplantation confers improved
survival over other treatment approaches
and often the greatest health-related
quality of life. Careful planning and a
pro-active approach, particularly if provided
pre-emptively prior to prospective dialysis
initiation, can enhance the likelihood of
successful kidney transplantation. However,
patients should be counselled that living
related and unrelated kidneys may not
be readily available, deceased donor
waiting time may be protracted in certain
geographic regions, and strict adherence
to immunosuppressive medications with
potential adverse effects that can lead
to unpleasant symptoms is compulsory
in those who undergo transplantation.
Given these considerations, patients and
their care-partners can be reminded that
exceptional longevity on dialysis without
kidney transplantation is possible, as has
been reported in the literature'".

Dietary therapy and modulation of the
microbiome. Dietary interventions,
including implementation of low-protein
diets, may not only slow kidney

function decline but may also mitigate
CKD-associated symptoms by reducing the
generation of uraemic toxins, metabolic
acidosis and phosphorus burden'. In
addition, prioritization of a plant-based
diet might also ameliorate CKD-associated
symptoms, given that vegetable proteins
generate fewer uraemic toxins and have
lower phosphorus bioavailability''>'"*.

Given that microorganisms in the human
gut have been shown to mediate processes
that contribute to symptom burden and are
amenable to intervention, they also represent
a potential target for symptom management.
Many physiological and environmental
factors such as diet, host genetics, pollution
and antibiotics contribute to the stability
of gut microbial communities, and thus
have an important role in regulating gut
barrier function and immune function'".
Specifically, adopting a fibre-rich diet rich
in fruits and vegetables and avoidance
of a ‘Western diet” high in animal fats,
processed foods, sugar and salt, is essential
to maintaining microbiome health and gut
barrier integrity'".

Interventions that require lifestyle
modifications to manage unpleasant
symptoms rely heavily on matching the
patient’s perception of their symptoms
with the desired change and therefore
require the patient to be involved as a vital
part of the treatment team. Adaption and
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integration of the patient’s perspective into
lifestyle management strategies has great
potential to improve symptom outcomes
while increasing patient empowerment and
patient satisfaction''®. Disease management
strategies with a focus on patient priorities is
the foundation of patient-centred symptom
management'"”.

Patient choice and shared decision-making.
Across all of the above-mentioned treatment
strategies, prioritization of patient choice
using shared decision-making approaches

is an essential component of CKD
management, including strategies to reduce
unpleasant symptoms and suffering’. Despite
a general lack of innovation in management
strategies for kidney failure for decades,

the emergence of approaches to promote
innovation and expand treatment options
beyond traditional pharmacotherapy and
conventional dialysis over the past few years
have provided patients with opportunities

to make informed choices that are aligned
with their values, goals and relationships,
and may enable patients to maintain hope

in the face of organ failure”'"". To this

end, new policies to support innovative
patient-centred approaches should be
developed collaboratively by patients and
their care-partners, renal support networks,
kidney foundations and expert providers.
Patient-centred research, including
mixed-methods studies, is needed to expand
options for the effective management of
CKD-associated symptoms, to optimize
patient choice and to reinforce patients’
quality of life and hope’.

Conclusions

CKD is associated with unpleasant
symptoms that often occur in clusters and
are exacerbated by comorbid conditions,
pharmacotherapies, lifestyle alterations
including dietary restrictions, dialysis
therapy; kidney transplantation and ageing.
Although uraemic toxins are considered to be
the pivotal cause of CKD-related symptoms,
treatment of uraemia by dialysis therapy
does not necessarily resolve or reduce these
unpleasant symptoms. Moreover, dialysis can
itself cause additional unpleasant symptoms
and worsen health-related quality of life.
Given the unintended adverse consequences
of our therapeutic arsenal, effective symptom
management should include expanded
aspects of patient-centred care beyond the
traditional treatment of CKD.

Proper implementation of effective
symptom management, including
CKD-focused palliative care, will require
a prominent role of patients and their

care-partners in organizing, prioritizing
and evaluating care. Partnerships
between patients, health-care providers
and policymakers across patient care,
education, research, service and networking
is indispensable as a strategy to overcome
the current unmet need for inpatient
empowerment”’. This approach could
include, for example, an expanded use

of CKD-focused palliative care, so that
instead of having a one-time palliative
care consultation during an inpatient
hospitalization, a dialysis patient or
potential dialysis candidate could be
evaluated for concurrent symptom
management as an outpatient and then
during each hospitalization, independent
of the severity of illness’. Living well

with kidney disease with an emphasis on
the effective management of unpleasant
symptoms should be an urgent goal for the
nephrology community.
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