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Foreword

Prof. Norbert Lameire

It is with pleasure and admiration
that the European Kidney
Health Alliance (EKHA), an
alliance of non-profit
organisations representing the

4 key stakeholders in kidney
health in Europe, introduces this report on autosomal
dominant polycystic kidney disease (ADPKD) by the
European ADPKD Forum (EAF).

The aims of the EAF are in perfect harmony with the
aims of the EKHA, i.e., among others, raising the
awareness of the importance of overall kidney health
and of the growing prevalence and societal burden of
acute and chronic kidney diseases. In addition, both
EKHA and the EAF will try to encourage the early
detection and prevention of kidney diseases, and to
influence future European Union research priorities
and secure funding for innovation of care. Both EKHA
and the EAF promote cooperation with other key
stakeholders in the chronic disease arena and want to
facilitate exchange of new information and provide
expertise to the EU policy makers.

This report brings an up-to-date summary of the most
important translational scientific aspects of ADPKD into
policy to improve the care of patients with this dreadful
disease in Europe.

As explained in this report, ADPKD is the most common
hereditary kidney disease. Some patients with very few
symptoms are not diagnosed during their lifetimes. This
means that a family member may have the disease
without knowing it. Signs of ADPKD often do not
appear until adulthood, which is why this type of
polycystic kidney disease is sometimes called ‘adult PKD’
Not well known outside the renal community, ADPKD
is an important cause of kidney failure, necessitating
dialysis or transplantation in approximately 50,000 people
across Europe. This likely represents only a small proportion
of the total number of cases, as most patients living with

Prof. Norbert Lameire

Emeritus Professor of Medicine, Ghent University, Ghent, Belgium

Chair, European Kidney Health Alliance

ADPKD have yet to develop kidney failure. Many remain
undiagnosed until they develop symptoms or undergo
screening if there is a family history.

ADPKD is a systemic disorder, and people with ADPKD
often have cysts in other organs, such as the liver. A
subset of ADPKD patients have vascular complications,
including intracranial and large-vessel aneurysms. The
appearance of these extra-renal symptoms, like the
kidney disease, is highly variable. Both renal and
extra-renal manifestations are the cause of a lot of
suffering. Despite extensive ongoing research, the
molecular basis of cyst formation and cyst enlargement
remains incompletely understood.

In addition, there are still important questions about
the optimal care of people with cystic diseases. For
example, hypertension is one of the earliest and most
common manifestations and an important cause

of morbidity and mortality in ADPKD. It has been
associated with more rapid renal disease progression
and is the focus of ongoing studies. Similarly, there is a
high prevalence of systemic hypertension in children
with ADPKD, and severe hypertension is often present
in the first few months of life. Which BP goals are
appropriate for ADPKD patients with incipient chronic
kidney disease is still unknown.

Besides the scientific and purely medical aspects
associated with ADPKD, this report also addresses a
number of physical and psychological effects that can
impair quality of life and wellbeing for not only the
patient and his or her societal environment, but also
their family. These aspects are often underestimated by
healthcare professionals and other stakeholders.

EKHA sincerely congratulates the EAF for this initiative
and hopes that with close cooperation between both
organisations the care and wellbeing of all patients
with kidney disease, including patients and families
affected by ADPKD, will further improve in Europe in
the future.

EKHA

. EUROPEAN KIDNEY
Pl HEALTH ALLIANCE




Foreword

Mrs Soledad Cabezdn Ruiz

First of all,  would like to thank
the European ADPKD Forum (EAF)
for giving me the opportunity
of introducing this Report on
autosomal dominant polycystic
kidney disease (ADPKD), an
inherited, chronic and incurable condition that is under-
appreciated outside the nephrology field.

As a practitioner and a politician, | am fully aware of the
need to raise awareness of chronic diseases and
specifically those such as ADPKD which are little known
outside the scientific community.

In Europe we face an enormous challenge: chronic
diseases represent the major share of the burden of
disease, and are responsible for 86% of all deaths in the
region according to the World Health Organization
(WHO). Translating this into economic data, the
Organisation de coopération et de développement
économiques (OCDE) estimates that 70% to 80% of
healthcare costs are spent on chronic diseases. This
corresponds to an estimated €700 billion in the European
Union. However, 97% of this amount is spent on
treatment whereas only 3% goes towards prevention.

The European Union and WHO have recently promoted
comprehensive, strategic approaches to tackling chronic
diseases. The EU Reflection process on chronic diseases
has been followed by the ongoing Joint Action on

Chronic Diseases and Healthy Ageing across the Life Cycle.

Central aspects of chronic disease strategies include:

an integrated, collaborative approach involving all
stakeholders, support for exchange of good practice on
disease prevention and management, the adoption of
innovative approaches and new technologies, and the
empowerment of patients as a partner in decision-making
about healthcare.

Mrs Soledad Cabezé6n Ruiz
Doctor of Medicine, Cardiologist
Member of the European Parliament

To date, kidney disease has not featured strongly in

these strategies, despite accumulating evidence of its
increasing contribution to the global disease burden. In
the following Report, the EAF draws attention to the
specific impact on patients and healthcare services of
ADPKD, whose main challenges lie in: the need to raise
awareness, the promotion of common guidelines and
unified criteria for patients and practitioners, and improved
research into specific treatments which would potentially
slow the progression of the disease.

After defining the principal unmet needs in this setting,
the EAF presents a short series of policy-focused
recommendations to help address these needs, and to
promote access to high-quality care for all patients with
ADPKD in Europe.

These recommendations are well-aligned with the main
tenets of the aforementioned chronic disease strategies.
They aim to foster standardised care based on best
practice and collaboration between stakeholders and
health centres for the purposes of patient care and
research, to support innovation in this field, and to help
empower patients in decision-making in their own care
and in driving system-wide improvements.

This Report touches on many health policy areas
including initiatives on cross-border healthcare, health
inequalities and access, genetic testing, kidney
transplantation and healthcare technology assessment.
Clearly the complex nature of ADPKD begs a targeted,
strategic approach including collaboration between
patients, healthcare professionals, healthcare managers,
public health bodies and health ministries, as well as
European-level decision makers. | commend this report
and hope that it serves to progress such collaboration in
this important disease area.

Group of the Progressive Alliance of Socialists and Democrats (PSOE), Spain






Executive summary

1. Introduction

Autosomal dominant polycystic kidney disease
(ADPKD) is a chronic, progressive, inherited condition
in which cysts grow in the kidneys and other organs.
ADPKD is the most common inherited kidney disease,
and one of the most common of all life-threatening
inherited diseases. Current challenges in ADPKD
include a lack of awareness among many health
stakeholders, variations in ADPKD care, the absence of
approved treatments, and challenges in translating
advances in our understanding of ADPKD into clinical
benefit for patients.

This report explains what ADPKD is, how it affects
patients and their families, and the demands it places
on healthcare systems, before proposing strategies to
improve ADPKD across Europe in context with relevant
European Union policy initiatives.

2. ADPKD: an overview

ADPKD is an important cause of chronic kidney failure,
affecting hundreds of thousands of people in Europe.
It is responsible for up to one in ten of all patients
needing dialysis or transplantation, corresponding to
approximately 50,000 people across Europe. Kidney
cysts grow throughout life in patients with ADPKD,
causing symptoms that include pain, cyst infections,
bleeding and abdominal distention, and eventually
resulting in kidney failure. ADPKD also causes liver cysts
in most patients, and can affect many other organs.
Patients with ADPKD are at risk of high blood pressure
and cardiovascular disease. The disease can be
diagnosed both in adults and in paediatric patients.

Patients require treatments for the various manifestations
and complications of ADPKD throughout their lives, and
ultimately most patients require either a kidney
transplant or dialysis, known collectively as renal
replacement therapy.

3.What does ADPKD mean for patients and families?

ADPKD has lifelong physical and psychological effects
that can impair quality of life (Qol) and wellbeing, and

interfere with functioning and work. Pain is perhaps the
symptom that most affects patients'QoL. In the late
stages of disease, dialysis has a major impact on daily
lives of patients. ADPKD can detrimentally affect various
other aspects of life, including employment, the
obtainment of health or life insurance or mortgages,
and family planning. The impact of ADPKD on affected
patients and families is often underestimated by
healthcare professionals and other stakeholders.

4, Impact of ADPKD on healthcare systems

Patients with ADPKD incur healthcare costs throughout
life due to outpatient care and hospitalisations. The
costs of ADPKD rise significantly when patients need
dialysis or transplantation — ADPKD accounts for around
one in 10 patients needing these treatments, at a cost
of €1.5 billion/year across Europe. Research on the
prevention of ADPKD-related complications could offer
a tremendous return on investment.

Transplantation is highly cost-effective compared with
dialysis and investments to increase transplantation
rates and reduce waiting times are expected to be
cost-saving.

5. Unmet needs in ADPKD care

Patterns of clinical practice for ADPKD diagnosis,
assessment, treatment and support vary within and
between European countries. There is an unmet need
for all patients with ADPKD to have access to a
nephrologist knowledgeable about the disease, and
greater coordination of care policies and services is
required. The optimisation and standardisation of
ADPKD care in Europe is hampered by the lack of
evidence-based consensus guidelines and standardised
care pathways.

There is an urgent need for new medicines that delay
the decline in kidney function due to ADPKD, thereby
maintaining Qol and improving life expectancy among
patients and reducing the impact on European health
systems. Further efforts to promote kidney transplantation
for patients with kidney failure are also necessary.



The total kidney volume is the most commonly used
predictive factor to help identify patients likely to
progress rapidly and hence to allow care to be
individualised, although there is no consensus yet
on the optimal way to predict prognosis.

6. Therapeutic innovation in ADPKD

Although our understanding of ADPKD has improved,
challenges remain in translating these advances into
new disease-modifying medicines available to patients.
Collaborative multi-centre efforts are required to
provide patient populations large enough for research.
ADPKD research is also complicated by the chronic,
progressive disease course affecting many parts of

the body. Research is ongoing to refine and validate
methods to predict disease prognosis for research and
clinical purposes. At present there is no well-accepted
patient-reported outcome of the impact of ADPKD.

7 Empowering patients with ADPKD

Patients and families affected by ADPKD need specific,
comprehensive, accessible information about their
disease in order to fully participate in decision-making.

Patients also have important roles in driving
improvements in ADPKD diagnosis and care in
partnership with healthcare professionals, researchers,
healthcare system managers and health ministries.

All stakeholders, including the European Commission,
national governments and healthcare providers, should
support efforts to better inform individual patients and
families affected by ADPKD, and to include patient
organisations within strategic and tactical aspects of
healthcare planning and delivery, including the design
of care services and research. Authorities responsible
for assessing the effectiveness and value of ADPKD
treatments and services should engage patients in their
processes and use patient evidence to inform their
decision-making.

8 EAF policy recommendations

The European ADPKD Forum (EAF) hereby provides a
short series of policy-focused recommendations to help
address the unmet needs identified in this Report and
to promote access to high-quality care for all patients
with ADPKD in Europe.

Recommendation 1: Governments should support
the development of a nationally coordinated, tiered
approach to ADPKD care in collaboration with experts,
patient organisations and other stakeholders.

Recommendation 2: An expanded European network
of ADPKD reference centres would facilitate further
research and the establishment of harmonised,
integrated, patient-centred care pathways.

Recommendation 3: The European Commission and
national governments should support research to
develop disease-modifying treatments for ADPKD with
the potential to maintain Qol, delay renal decline and
improve life expectancy among patients, and to reduce
the economic impact on healthcare systems.

Recommendation 4: Governments and healthcare
providers should support the implementation of
methods to routinely assess prognosis in patients with
ADPKD to inform clinical decision-making, research and
innovation.

Recommendation 5: All stakeholders, including the
European Commission, national governments and
healthcare providers, should support efforts to better
inform individual patients and families affected by
ADPKD, and to involve patient organisations in policy
making regarding healthcare planning and delivery
related to ADPKD.

Recommendation 6: Health technology assessment
(HTA) organisations should seek to engage patients and
patient organisations in assessments to provide patients’
unique knowledge about the impact of living with
ADPKD, and their aspirations for new treatments,
according to the HTA International Quality Standards for
Patient Involvement in HTA.



1. Introduction

Key points

« Autosomal dominant polycystic kidney disease
(ADPKD) is a chronic, progressive, inherited
condition in which cysts grow in the kidneys
and other organs.

« ADPKD is the most common inherited kidney
disease, and one of the most common of all
life-threatening inherited (‘monogenic’) diseases.

« Current challenges in ADPKD include a lack of
awareness among many health stakeholders,
variations in ADPKD care, the absence of
approved treatments, and challenges in
translating advances in our understanding of
ADPKD into clinical benefit for patients.

« This report explains what ADPKD is, how it affects
patients and their families, and the demands it
places on healthcare systems, before proposing
strategies to improve ADPKD care across Europe
in context with relevant European Union policy
initiatives.

1.1 Background

Autosomal dominant polycystic kidney disease (ADPKD)
is a chronic, progressive condition in which fluid-filled
sacs, or cysts, increase in number and size in the kidneys
and other organs, notably the liver." ADPKD is the most
common inherited kidney disease, and one of the most
common of all life-threatening inherited diseases.!
Individuals with ADPKD commonly experience pain,
bleeding and infections. Kidney failure occurs in most
patients, on average before the age of 60 years.??
Patients with ADPKD are also prone to high blood
pressure and cardiovascular disease.*

Current challenges and unmet needs in ADPKD in
Europe include:

- Alack of awareness and recognition of the importance of
ADPKD among healthcare policymakers, healthcare
managers and some healthcare professionals

« Alack of awareness or understanding of ADPKD among
the public, which can limit healthcare consultation and
adherence to therapy

- Variations and inequities in ADPKD care, due in part to a
lack of standardised care pathways and awareness of the
impact of the disease on patients

- The absence of approved treatment options to slow
disease progression, maintain patients’ quality of life
(Qol) and delay dialysis and transplantation

- Challenges in the development of innovative therapies and
in their assessment by regulatory and reimbursement bodies.

These challenges exist in the context of an increasing
international recognition of the need to address the
burden of chronic kidney disease in general’

1.2 About the European ADPKD Forum report

This report, the first publication of the European ADPKD
Forum (EAF; see panel overleaf), is based on the latest
scientific knowledge about ADPKD and insights from
leading experts and patient advocates. It also features
results from a recent large survey of patients with the
condition. It aims to:

« Explain ADPKD and raise awareness of the disease and its
implications for patients, health services and economies
in Europe

« Recommend strategies to improve ADPKD care within the
context of health policy development at the European
and national levels

- Encourage and facilitate collaboration between the
individuals and groups involved in the management
of people with ADPKD, including health policy-makers,
healthcare providers, payers, patients, caregivers
and industry.

The report is structured as follows:
Section 1 - Introduction

Section 2 - ADPKD: an overview Briefly explains

the epidemiology and genetic basis of ADPKD, the
signs and symptoms, how disease progression occurs,
and approaches to its diagnosis, assessment and
management.



European ADPKD Forum

The European ADPKD Forum (EAF) is a multidisciplinary, international faculty of ADPKD

experts dedicated to improving the health and quality of life of people with ADPKD. The

Forum comprises leading patient advocates together with practitioners and researchers

from the fields of nephrology, hepatology and genetics. The EAF was initiated by, and

is solely supported by, Otsuka Pharmaceutical Europe Ltd. Neither the Co-chairs of the

EAF, nor the Faculty members, receive fees in respect of their roles in the initiative, and

the opinions in this Report are those of the authors and not necessarily those of the

sponsors. EAF Faculty members are listed in Section 9.

Section 3 - What does ADPKD mean for patients
and families? Explains how ADPKD and its treatment
negatively affects patients, including the impact on
Qol, relationships and working lives, and how this is
often under-recognised.

Section 4 — Impact of ADPKD on healthcare
systems Presents recent data on the contribution of
ADPKD to healthcare resource usage and costs.

Section 5 - Unmet needs in ADPKD care |dentifies
barriers to optimal diagnosis, assessment and treatment
of ADPKD.

Section 6 — Therapeutic innovation in ADPKD
Discusses challenges to research and innovation in
ADPKD.

Section 7 - Empowering patients with ADPKD
Explains why and how patients with ADPKD need to be
empowered to help improve standards of care.

Section 8 - EAF policy recommendations
Recommends strategies to improve ADPKD across
Europe in context with relevant European Union policy
initiatives.
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2. ADPKD: an overview

Key points

- ADPKD is an important cause of chronic kidney
disease and kidney failure, affecting hundreds of
thousands of people in Europe. It is responsible
for up to one in ten of all patients needing
dialysis or transplantation, corresponding to
approximately 50,000 people across Europe.

« Kidney cysts grow throughout life in patients
with ADPKD, causing symptoms that include
pain, cyst infections, bleeding and abdominal
distention, and eventually resulting in kidney
failure.

« ADPKD also causes liver cysts in most patients,
and can affect many other organs of the body.

« Patients with ADPKD are at risk of high blood
pressure and cardiovascular disease.

« Patients require treatments for the various
manifestations and complications of ADPKD
throughout their lives, and ultimately most
patients require either a kidney transplant or
dialysis, known collectively as renal replacement
therapy.

2.1 Introduction

ADPKD is a complex genetic condition affecting various
parts of the body. An awareness and understanding

of the disease process is vital to understanding the
unmet needs among patients with ADPKD and within

healthcare systems. Therefore, this section briefly explains:

« How many people are affected by ADPKD
« The genetic basis of the disease

- How the disease affects the body and progresses
over time

- Approaches to its diagnosis, assessment and
management.

2.2 How common is ADPKD, and what
causes it?

ADPKD is an important cause of chronic kidney disease
and kidney failure, affecting hundreds of thousands of
people in Europe. It is responsible for up to one in ten
of all patients needing dialysis or transplantation,
corresponding to approximately 50,000 people
across Europe.’

This figure represents only a proportion of the

total number of cases as many patients living with
ADPKD have yet to develop kidney failure or remain
undiagnosed. Overall, ADPKD has conventionally been
thought to affect around 1 in 1000 of the population.?
This estimate requires further validation as divergent
prevalence rates (as low as approximately 1 in 3000)
have been reported in some European populations,
reflecting variable screening strategies and health
system characteristics.*™

ADPKD affects both men and women from all ethnic
groups, and can cause symptoms during childhood as
well as in adults.

Why are the kidneys so important?

The kidneys have many essential functions.
They filter the blood to remove waste

products from the body’s metabolism;
these are excreted in the urine. They also
reabsorb nutrients and adjust the balance
of water and salts in the body, thereby
regulating the blood pressure. The kidneys
also produce several hormones important
for the production of red blood cells, the
absorption of calcium and the regulation
of blood pressure.
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ADPKD inheritance

The gene alterations that cause ADPKD are
inherited in a ‘dominant’ pattern, meaning
that the alteration need only be present in
the inherited DNA from one parent for it to
cause disease. Each person with ADPKD has
a 50% (i.e. one in two) chance that any child
he or she has will inherit the gene causing
the disease. However, the severity and

progression of ADPKD can vary greatly,

even between family members.

ADPKD is caused by genetic alterations or'mutations’in
one of two genes, PKDT and PKD2. Approximately 85%
of cases with an identified cause are caused by PKD1
mutations and 15% by PKD2 mutations.>® The PKD1 and
PKD2 genes code for two proteins called polycystin-1
and polycystin-2, respectively. These proteins are found
in hair-like structures called cilia that extend from the
surface of cells. Although the exact function of the
polycystin proteins are unclear, defects in the cilia are
thought to be important in ADPKD and so the disease
is regarded as a ciliopathy; i.e. a genetic disorder of the
cell cilia” How PKD1 and PKD2 mutations cause cysts
and other features of ADPKD to develop is also not clear,
and it appears that many complex cellular processes are
involved.

ADPKD caused by PKDT mutations is typically more
severe than that caused by PKD2 mutations, resulting
in kidney failure up to 20 years earlier. However, both
forms cause premature kidney failure and shorten
life expectancy.?

2.3 How does ADPKD affect the body?

ADPKD is a progressive disease that typically causes
severe kidney damage in adult life, resulting in kidney
failure in patients in their fifties or sixties. Many other
organs may also be affected.

Cyst formation and progression

ADPKD causes fluid-filled cysts to develop from

the tubules of both kidneys. These cysts appear
continuously throughout life. This causes the kidneys
themselves to grow, increasing on average by 5-6%
each year?'°The kidneys of a patient with ADPKD can
become greatly enlarged, with inflammation and
‘fibrotic’tissue (Fig. 1).

Fig. 1. Schematic illustration
of a polycystic kidney.

Fluid-filled sacs or ‘cysts’ «--

Renal artery

Renal vein

Pelvis

Early in the disease, the healthy kidney tissue
compensates for the damage caused by cysts. This
means that the kidneys can appear to be working
normally for many years. However, the damage
accumulates until eventually kidney function declines
and progresses to kidney failure (Fig. 2). On average,
patients with ADPKD require a kidney transplant or
dialysis between 55 and 60 years of age."""?

ADPKD damage accumulates until
kidney failure occurs later in life.

Fig. 2: Relationship between cyst and kidney growth, kidney
function, symptoms and age in patients with ADPKD.
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As well as damaging the function of the kidneys, kidney
cysts cause other complications,>'® including:

« Pain — the most common symptom experienced by
people with ADPKD

- Infections of cysts and the urinary tract
- Kidney stones
« Bleeding into the cysts and the urine

« Abdominal deformation, causing stress and effects
on lifestyle.



Fig. 3. ADPKD affects many parts of the body.

Blood pressure: patients are at increased
risk of high blood pressure (hypertension)
and associated cardiovascular disease. -,

Liver: most patients (at least 80%)
also have cysts in the liver. )

Pancreas: cysts in 10% of patients.

Kidney: cysts grow, causing

pain, infection, bleeding, kidney
stones, deformity and ultimately
kidney failure.

Seminal vesicles: cysts in
around 40% of male patients.

Effects on other parts of the body

Cysts can also occur in other parts of the body (Fig. 3).
Overall, at least eight out of 10 patients with ADPKD
have cysts in the liver." Liver enlargement is common
even in the early stages of ADPKD.'® Like kidney cysts,
these can become very numerous and large, and can
cause complications related to massive abdominal
distension. Like kidney cysts, liver cysts can also be
complicated by infection or bleeding.'®

Patients with ADPKD often report other symptoms,
such as fatigue, breathlessness, weakness and general
malaise."”

Liver cysts are the most common ADPKD
manifestation outside the kidneys.

Importantly, people with ADPKD are also at high risk of
developing high blood pressure (or ‘hypertension’) and
cardiovascular disease, as compared with the general
population.”® Around 50-70% of patients have
hypertension before substantial kidney impairment
occurs. Hypertension is common even in children
with ADPKD. Hypertension is associated with faster
progression to kidney failure, as well as an increased risk
of cardiovascular disease and stroke.”® Cardiovascular
disease is the main cause of death among patients
with ADPKD.'

Brain: so-called ‘intracranial’aneurysms
occur in 5-10% of patients, a rate four-
to five-fold higher than that in the
general population. A ruptured
aneurysm can be fatal or disabling.

Cysts can also occur in the brain's
arachnoid membrane . Rarely, these can
rupture, causing bleeding in the brain.

. Blood vessels: swellings or‘aneurysms’
" can occur in major arteries (e.g. aorta
and coronary arteries).

Heart: some patients have
abnormalities in the heart valves and
abnormal enlargement of the heart.

_ Bowel: diverticular disease may be
*, more common among patients with
late-stage ADPKD than among the
general public.

2.4 Diagnosis

ADPKD is most often diagnosed when patients present
with signs or symptoms such as abdominal pain, blood
in the urine or high blood pressure. Alternatively, it may
be identified during a medical examination performed
for other reasons. In some cases patients may not be
diagnosed until late in life and remain symptom-free.
As ADPKD is inherited, people who have a parent with
ADPKD may consider screening before they develop
symptoms.

Defining chronic kidney disease

Chronic kidney disease is defined as abnormalities
of kidney structure or function, present for more
than 3 months, with implications for health.”
The principle measure of kidney function is called
the glomerular filtration rate (GFR). A measure of
how much fluid is being filtered by the kidneys,
the GFR falls as the kidney function declines. GFR

is used to define five stages of increasing severity

of chronic kidney disease, from Stage 1 (when
GFR is normal or high) to Stage 5, known as
kidney failure.
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Aspects of ADPKD management?'32122

« Blood pressure control - protects against
cardiovascular disease and slows kidney growth

« Increased water intake — may protect kidney
function

« Dietary salt restriction - to help control blood
pressure and possibly may help protect the
kidneys

- Dietary protein restriction (at Stage 4 chronic
kidney disease with severe decline in kidney
function) - to avoid waste products of
metabolism accumulating in the blood

« Avoid high caffeine intake (which may promote
cyst growth)

Imaging of the kidneys should be performed as an
initial evaluation of a patient with ADPKD."® Ultrasound,
computed tomography (CT) and magnetic resonance
imaging (MRI) can all be used to examine the kidneys
for cysts, subject to clinical indications and local
availability.'*?° Genetic testing to detect the DNA
mutations that cause ADPKD may be used to confirm
the diagnosis in some situations, particularly in children.’

2.5 Management

Typically, ADPKD management involves various
measures with unproven effects on disease progression
and treatments for the various manifestations and
complications of the disease (see Panel). However, there
are no evidence-based, European-level guidelines for
ADPKD management (Section 5).

Slowing ADPKD progression

ADPKD cannot be cured and in Europe there is currently
no approved treatment to delay its progression. Some
studies suggest that disease progression may be slower
in patients with lower blood pressure.” Recently, a large,
landmark study in patients with early stage ADPKD and
high blood pressure confirmed that aggressive blood
pressure control (to a target 95-110/60-75 mmHg) slows
kidney growth compared with standard blood pressure
control (target 120-130/70-80 mmHg).* Aggressive
blood pressure control did not significantly affect the
decline in kidney function (as measured by the GFR;

see panel on page 11), however, meaning that other
approaches to slowing disease progression are needed.
Widely used medicines called angiotensin converting
enzyme (ACE) inhibitors or angiotensin receptor
blockers (ARBs) are recommended for use in people
with ADPKD." Blood pressure can be well controlled

« Weight control, including exercise
- Symptom management: e.g. pain

« Management of kidney complications:
infection, kidney stones, bleeding into cysts

« Avoidance of activities that risk injuring the
kidneys, such as contact sports

« Management of other manifestations:
e.g. liver cysts

« Management of other cardiovascular risk
factors, e.g. cholesterol

« Renal replacement therapy: transplantation or
dialysis

using an ACE inhibitor, in combination with other
medications if necessary; adding an ARB does not alter
the progression of the disease.*

Several measures (see Panel) are commonly used in an
attempt to protect the kidneys, but there is no good
evidence that they work (Section 5). New medicines for
ADPKD are in development, but innovation in this
disease is challenging (Section 6).

Cardiovascular risk management

Controlling high blood pressure by weight loss, lifestyle
modification or medical treatment is very important to
reduce the risk of cardiovascular disease.”*'® Indeed,
aggressive blood pressure control is more beneficial
than standard blood pressure control even in young
patients with early ADPKD.**

Other risk factors should also be addressed, including
high cholesterol levels (e.g. by treatment with medicines
known as ‘statins’). Patients also are advised to limit their
salt intake, stop smoking, eat a healthy diet, moderate
their alcohol intake and to take exercise.”* However,
despite their importance, cardiovascular risk factors are
often not properly controlled in patients with ADPKD.»

Managing symptoms and complications

Patients with ADPKD commonly require treatment for
pain, other symptoms and complications such as cyst
infections, kidney stones and bleeding within cysts >'32"22

Renal replacement therapy

Most patients with ADPKD eventually need a kidney
transplant or dialysis, known collectively as renal
replacement therapy (RRT). ADPKD accounts for around
one in 10 of all people undergoing a kidney transplant
or dialysis.! The choice between transplantation and
dialysis depends on factors such as patient choice,
physicians'advice and local resource availability.



Transplantation: \When possible, kidney transplantation
is the treatment of choice and gives excellent outcomes.®
The ideal approach involves a'pre-emptive’ transplant
(i.e. before resorting to dialysis) from a living donor.'3?!
Given the predictable evolution of renal function
deterioration in patients with ADPKD, it is important
to perform a transplant evaluation before patients
need dialysis. This can allow patients to be placed on a
waiting list for a cadaveric donor, in case the option of
a living donor is not available.

Dialysis: This is used if transplantation is not possible,
or while patients are waiting for a transplant. Dialysis
involves artificially filtering the blood to remove waste
products and excess water. There are two forms of
dialysis: haemodialysis and peritoneal dialysis.
Haemodialysis filters the blood through a dialysis
machine outside of the body. Peritoneal dialysis filters
the blood using a membrane within the patient’s own
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3. What does ADPKD mean for
patients and families?

Key points

« ADPKD has lifelong physical and psychological
effects that can impair quality of life (QoL) and
wellbeing, and interfere with functioning and
work. However, little formal research has been
conducted.

« Pain is perhaps the symptom that most affects
patients’ QoL, while in the late stages of disease,
dialysis has a major impact on daily lives of
patients.

« ADPKD can detrimentally affect various other
aspects of life, including employment, the
obtainment of health or life insurance or
mortgages, and family planning.

« Theimpact of ADPKD on affected patients and
families is often under-estimated by healthcare
professionals and other stakeholders.

3.1 Introduction

Chronic kidney disease substantially decreases health-
related quality of life (QoL) and its impact worsens as
kidney function deteriorates.' Little formal research has
been conducted into the specific impact of ADPKD on
patients. However, there is accumulating evidence of its
lifelong effects on QoL and wellbeing.

This section explains how ADPKD affects patients' QolL,
relationships and working lives and presents new
insights from recent surveys of patients in Europe.

3.2 Physical impact

Most patients with ADPKD experience symptoms even
at early stages of the disease when kidney function is
normal, and these symptoms worsen throughout life.
Interviews conducted with 80 patients in Denmark,
Finland, France, Germany, Italy, Norway, Spain, Sweden
and the UK revealed that most individuals with early
stage ADPKD experienced symptoms that were severe
enough to interfere with work and physical activity

or exercise.*

ADPKD often affects patients'working lives. In another
survey, 730 patients in the aforementioned countries
completed an online questionnaire about the effect of
ADPKD on their lives.> The patients had an average age
of 45 years. Almost a fifth (19%) were on dialysis and
9% had received a kidney transplantation. According to
their responses:

- Aquarter (26%) of patients who had told their employer
about their ADPKD stated that it had a negative impact.

« 65% of patients (chronic kidney disease Stage 3-5) in full
or part-time employment took time off due to ADPKD.

“ADPKD is a condition that my employers don't
seem to understand. It's been quite frustrating
trying to explain the condition and the effects
it'’s had on me. | find it difficult to explain
the tiredness and especially the amount of
pain I've had. | had to take a lot of time off to
recover from the pain. My bosses don't quite
understand what I've had to go through to try
and get back to work. They seem to think it's
a condition that can be fixed and once you've
recovered they don't expect it to happen again.
So that’s frustrating, trying to explain again
and again. It’s frustrating because my kidney
function is okay, so physically | should be okay
and | should feel normal. Even when dealing
with doctors at the emergency department it
can be a bit difficult for them to understand
the condition, because a lot of them haven't
even heard of polycystic kidney disease since
medical school. It's even worse with my son
because he wants to have a dad who can run
around in the park with him, and when you
don't feel up to it and you've got to take the
painkillers it's almost heart-breaking, in that
you feel like you're letting him down.”

Justin, UK




These patients took a median of 7.5 days’ (mean 12 days)
sick leave each year due to ADPKD. Overall, among all
patients with stage 35 chronic kidney disease, the
median number of sick leave days taken due to ADPKD
was 5 days (mean 7.6 days).

with ADPKD also showed some evidence of anxiety.
The worst affected aspects of QoL were those relating
to general health and emotional aspects.®

A recent study in Poland showed that patients who

have ADPKD, but who have no symptoms, still tend
to suppress anxiety and depression, reflecting the
high psychological costs of the disease. Patients also
had lower life satisfaction levels, as compared with
healthy individuals.®

- Self-employed patients reported often having to make
changes to their working life, especially by reducing
working hours. This mainly occurred in later stages of
the disease.

Feelings such as anxiety and depression may reduce

adherence to treatment among patients with ADPKD.

A lack of adherence to treatments for high blood

pressure, in particular, could place patients at risk of

cardiovascular disease.

« One-third of patients (33%) stated that ADPKD had a
negative impact on their social life — this increased to
53% at Stages 3-5.

3.3 Psychological impact ADPKD can have a profound emotional impact,

ADPKD can have a profound emotional impact, which can result in depression and anxiety.
expressed by patients in terms of:*

Around two-fifths of patients completing the
aforementioned online survey reported that APDKD
had affected their relationships.> A similar proportion
reported negative effects on their sexual relationships,
mainly due to the psychological impact of ADPKD.
Around three-quarters (77%) thought that their family
had been affected, and were often concerned and
worried about this.

- Loss (of their future, their roles and self-concept, and their
valued activities)

« Uncertainty (certainty of their decline and outcome but
uncertainty about when and how bad this will be)

« Fear, for example of dialysis or transplantation, or of the
rupture of a brain aneurysm.

Together, these aspects may often result in anxiety or
depression.5” For example, in Brazil, 61% of 38 patients
with ADPKD (diagnosed for an average of 6 years) had
depression, although none were being treated for
this. Patients most commonly commented on a loss
of libido, concerns about physical health, sleep
disturbance, fatigue, and difficulty working. Patients

Importantly, the impact of ADPKD on Qol cannot be
accurately assessed at present because no suitable
questionnaire has been fully validated (see Section 6.2).

3.4 Pain - a particular problem

Pain is perhaps the symptom that most affects patients’
QoL. ADPKD causes various different kinds of acute

and chronic pain.”"®'*In recent studies, around half of
patients suffered from kidney pain or back pain, while
over a quarter reported abdominal pain.'>'® In an earlier
study, almost two-thirds of patients with all forms of
polycystic kidney disease reported having back pain
daily or constantly, while a quarter had daily or constant
abdominal pain.? Patients report chronic dull pain, acute
‘stabbing’pain, and abdominal fullness or discomfort, as
well as more generalised pain.”"

"ADPKD is like living on a knife-edge, on the
edge of a precipice, and you're walking
towards it and one day you know you will fall
down it. It's always at the back of your head,
something that you wake up in the middle of
the night and think about occasionally, that
you cry about occasionally. It's a silent killer
and too few people know about ADPKD and
understand and appreciate the impact it has
on the individuals affected and their families.

Patients often report that the pain associated with
ADPKD can affect their mood and interfere with their
sleep, relationships, daily activities and their enjoyment
of life. 1013

Pain can occur even in the early stages of ADPKD, and
indeed for many patients it is the symptom leading to
diagnosis.? Generally, however, patients are more likely
to report that pain affects their daily lives, and have

worse Qol scores, as their kidney function worsens.5!

ADPKD is an ever present feature of my life
and the lives of my family. | had an older sister
who died last year of complications from the
disease. | don't expect to be an old, frail lady.

I do expect to die sooner than most people
would expect to die.”

Tess, UK

Other symptoms — such as fatigue, heartburn, fever,
bleeding into the urine, abdominal distension, anorexia
and cyst infection — may also worsen QolL. Liver cysts,




the most common manifestation of ADPKD outside the

kidneys, also impair QoL, even during the early stages of

the disease.’®'®

3.5 Impact of renal replacement therapy

Dialysis has a major impact on the daily lives of all
patients with all forms of chronic kidney disease. Many
patients spend considerable time on dialysis while
they await transplantation. In the UK, for example, the
average waiting time for a kidney transplant (across all
forms of chronic kidney disease) is 1,100 days."

The principal frustrations of patients with
ADPKD include the need for dialysis (20%)
or transplantation (12%), and the
progression of the disease (15%).°

Surveyed patients with ADPKD reported that their three
biggest frustrations are dialysis and disease progression
and, later in the course of the disease, the delay in
transplantation. Overall, dialysis took an average of
11-15 hours per week (including travel), although some
patients in Denmark, Germany and the UK spent over
20 hours per week on dialysis.> Among surveyed
patients with ADPKD who had received or were waiting
for a transplant, approximately half had waited between
1 and 3 years. Germany and the UK had the longest
waiting time of more than 5 years.

3.6 ADPKD in paediatric patients

ADPKD is an inherited disease and hence is present
from birth. ADPKD can be diagnosed in infants, children

“What | fear the most is to see my daughter

going on dialysis one day. Dialysis represents
death for me in a way because my father died
on dialysis and this is obviously a fear that
everybody who has ADPKD has.”

Corinne, France

and adolescents, for example following investigations
for urine infections, pain, high blood pressure or as

a chance finding during other tests. Children and
adolescents with ADPKD may experience various
psychological, social and economic repercussions due
to the diagnosis, although this has been little studied. In
light of these issues, paediatric patients and their
parents need particular support.®

3.7 Under-recognition of impact

Healthcare professionals may often underestimate the
impact of ADPKD on patients. According to a recent
survey (Fig. 4):*

- Approximately two-thirds of nephrologists and primary
care physicians from across Europe believed that patients
with early stage ADPKD had only mild physical symptoms.

- Afurther quarter of nephrologists believed that such
patients had no symptoms at all, in contradiction with
patients’ own reports (Section 3.2).

Fig. 4. Perceptions of nephrologists and primary care physicians regarding the severity of physical symptoms among patients with
early stage ADPKD. In total, 300 nephrologists and 300 primary care physicians from Denmark, Finland, France, Germany, Italy,
Norway, Spain, Sweden and the UK completed an online survey.* The pie charts show the percentages of physicians who perceived
that patients had no symptoms or symptoms that were mild, moderate or severe.
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- Approximately half of both groups (52%) believed that
early stage ADPKD was not associated with any
emotional symptoms, or with only mild ones.

- Perceptions of the impact varied between countries with
up to 78% of nephrologists and 62% of primary care
physicians believing that early stage ADPKD had no
impact on daily activities.

The under-recognition of symptoms could lead
physicians to ignore or discount symptoms, causing
distress and poor care for patients.

3.8 Health insurance and family planning

Health insurance: Patients diagnosed with ADPKD
may have problems obtaining health or life insurance
or mortgages. Patients may be reluctant to inform an
employer about their disease if insurance is employer-
provided.?" Generally, a lack of health insurance among
people at risk of kidney disease is independently
associated with an increased risk of early death and
kidney failure.??

Insurers’algorithms may not take account of recent
improvements in life expectancy among patients with
ADPKD, linked in particular with cardiovascular disease
prevention. Accordingly, the KDIGO ADPKD Conference
Report recommends that an updated, standardised
and endorsed statement should be developed to help
patients deal with healthcare insurance organisations,
banks, employers and health payers.®

Family planning: Patients with ADPKD face a one

in two (50%) chance of passing the disease to every
child. Attitudes among patients with regard to family
planning issues vary.>?* In the aforementioned
European survey of 730 patients, over one in three
(35%) reported th