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ADPKD Patient Diagnosis
Route Map and assessment

Foreword

Using the ADPKD Patient Route Map

To use all of the features of this Route Map, you must open it using the
Adobe Acrobat Reader, available to download here.

t's best to view the Route Map in‘Single Page’ mode. Use the interactive
features below to find information and to move around the Route Map
as you wish.

h d Use these arrows to move to the next or previous page.

Pop-ups > Click on the blue text to get further information on this topic as
a ‘pop-up without moving pages.

These include:

9 Questions >

Checklists >

Hyperlinks Click on the blue, underlined text to move straight to another
section with more information on this topic. In most cases these links are
to other parts of the document. In some cases, the links are to websites.
Hyperlinks inside pop-ups are white, but

still underlined.

Patient quotes Click on these to hear from other
people affected by ADPKD across Europe.

Click again on the quote bubble to close it.

Navigation panel Use this panel to see where you are in
the Route Map and to click to move to any other section.

Predicting

the progress
of ADPKD

Treatment

to slow ADPKD

progression

Follow-up End-stage
care renal disease

QEAF

European ADPKD Forum

Development of this Route Map

The Autosomal Dominant Polycystic Kidney Disease (ADPKD) Patient
Route Map was developed jointly by the European ADPKD Forum
(EAF), an independent, international group of expert doctors and patient
advocates, and PKD International, the international ADPKD patient
support group alliance.

The idea for this Route Map came from a Round Table meeting of expert
doctors, patient representatives and organisations involved in caring for
people with ADPKD. The resulting EAF multidisciplinary position statement
on ADPKD care explains the basis for the Route Map.

People with ADPKD, and representatives of various ADPKD and kidney
health patient organisations, provided input during the development of
this Route Map.

All authors and reviewers are listed here.

Sponsorship

Otsuka Pharmaceutical Europe Ltd initiated and facilitated the EAF and funded
its activities. The ADPKD Patient Route Map and the EAF Multidisciplinary
Position Statement were funded by Otsuka Pharmaceutical Europe Ltd and
lpsen Farmaceutica BV.

No authors or reviewers received fees in respect of this project. This Route
Map represents the opinions of the authors and not necessarily those
of the sponsors.

Copyright

This Route Map is free to download from the PKD International website.

Suggested citation when citing and acknowledging this Route Map:
Furopean ADPKD Forum and PKD International. ADPKD Patient Route Map.
May 2018.
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https://pkdinternational.org/component/content/article/2-uncategorised/3-european-adpkd-forum-report-launched?Itemid=101
http://www.pkdinternational.org/
https://academic.oup.com/ndt/advance-article/doi/10.1093/ndt/gfx327/4772168
https://academic.oup.com/ndt/advance-article/doi/10.1093/ndt/gfx327/4772168
https://pkdinternational.org/adpkd-route-map
https://get.adobe.com/uk/reader/
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Introduction

What is ADPKD?

Autosomal dominant polycystic kidney disease (or ADPKD') is a
chronic condition that causes cysts > to develop in the kidneys and
sometimes elsewhere in the body. These cysts can cause various
symptoms and they may cause the kidney to stop working properly.
ADPKD is an inherited, genetic disease usually passed from parents to
their children at birth. It is typically diagnosed in adulthood, but can
also be diagnosed in children and even before birth.

ADPKD is a complex disease that can sometimes be overwhelming
for patients and their families. In addition to the physical effects

of ADPKD, the diagnosis can also have important emotional and
psychological effects, including feelings of fear and anger.

Although ADPKD cannot be cured, patients, families and healthcare
professionals can take various steps to help look after the kidneys and
manage the effects of the disease.

Knowledge is power — and so learning about ADPKD can empower
patients and carers to cope with the disease and to get the care and
support they need.

What is the aim of the ADPKD Patient Route Map?

This Route Map has been developed by healthcare experts and
patients to explain the types of care and support that patients and
families should expect from a health service.

The aim is to help patients and families to:

- manage their own health as much as possible, with their
healthcare team

- talk about ADPKD with their healthcare team and to participate in
making decisions about their own care, when required

- make the best use of available services so that everyone
affected by ADPKD gets the care, support and information they
need, at the right time.

The Route Map can also help patient organisations and healthcare
policymakers and providers to improve services for people affected
by ADPKD.

What does the Route Map cover?

The Route Map explains what ADPKD is and how it affects patients
and families. It explains how ADPKD is diagnosed, investigated and
managed at each stage during the lifelong patient care pathway.
't also provides advice on issues such as genetics, family planning,
emotional wellbeing and finances.

The Route Map is based on the latest scientific knowledge > about
ADPKD and insights from experts and patients from across Europe.

Checklists are provided to help patients and families get the most out
of consultations, and to help healthcare teams ensure that patients are
always at the centre of their care pathway.

A list of patient organisations is provided — these are a vital source
of information and support.

Knowledge
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Knowledge

1t's a great help to better
understand her illness.
Peter (husband of a patient with ADPKD), Germany

‘With more knowledge and patient
education, you can assume maore
control of the disease!

Juan, Spain

Knowledge is so important —
almost as important as medicine.
The more you understand, the more
likely you are to adhere to your
treatment plan!

Cathriona, Ireland
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The Route Map draws on the ADPKD Consensus
Conference Report published by the Kidney
Disease — Improving Global Outcomes (KDIGO)
initiative, the European ADPKD Forum (EAF)
Report, the EAF Multidisciplinary Position
Statement on ADPKD care, and other recent
guidance (see Further reading).



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4913350/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4913350/
https://pkdinternational.org/component/content/article/2-uncategorised/3-european-adpkd-forum-report-launched?Itemid=101
http://www.pkdinternational.org/eaf_adpkd_forum_policy_report_2015/
https://academic.oup.com/ndt/advance-article/doi/10.1093/ndt/gfx327/4772168
https://academic.oup.com/ndt/advance-article/doi/10.1093/ndt/gfx327/4772168
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Please click on any bubble to move to that section.

Lifetime ADPKD care pathway
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Understanding ADPKD PD inceration! &g @EHF

This section outlines how ADPKD can affect the health of patients.

ADPKD affects the kidneys and sometimes other parts of the body,

as you can see here.
ADPKD affects different people in different ways, so not everyone

will experience the effects shown here. It is also important to

remember that much can be done to help reduce, manage and

treat the effects of ADPKD. Although the disease can have a Heart >
significant effect on life, it does not mean that people with the

disease cannot live happy, long and productive lives.

Brain >

Blood pressure
and vessels >

Many patient organisation websites provide more information
about the effects of ADPKD.

Kidneys
ADPKD is a type of chronic kidney disease > that causes
cysts > to grow and multiply in the kidneys. It the cysts
grow very large they can eventually cause the kidneys and
the abdomen to swell. Cysts can eventually stop the kidneys
working properly and sometimes this can lead to kidney
failure, or'end-stage renal disease’ Cysts can also cause pain
and other complications in the kidney:.

Liver >

If you have ADPKD, you can help to protect your kidneys
from the progression of the disease through certain diet and
lifestyle measures.

Pancreas >

9 Why are the kidneys so important? >

Wellbeing, personal and family life Seminal vesicles >

ADPKD can interfere with normal activities, such as socialising,
family life and work. This can have a significant emotional and
psychological impact.

Abdomen >

Sexual problems >

Predicting Treatment
the progress to slow ADPKD Follow-up End-stage
of ADPKD progression care renal disease

Kidney
transplantation

ADPKD Patient Diagnosis
Route Map and assessment

Post-transplant
care
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n my own case, living with

— | ADPKD has not constrained me
very much, as until now I have
e suffered from very few symptoms.
— :: ' : Corinne, France
- - L

Due to the size of my kidneys,
[ look like I'm five months
—— , pregnant!’

Daniele, Germany
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Cysts

Cysts are fluid-filled sacs that grow and multiply throughout
life in the kidneys of people with ADPKD. The number and
size of cysts varies — some people have more cysts and larger
cysts than others. How quickly they grow and multiply also
differs between patients. The cysts usually start to develop
even before birth, but most people do not notice symptoms
until adulthood.

Healthy kidney
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Chronic kidney disease

Chronic kidney disease (CKD) is a long-term condition in
which the kidneys do not work normally or when they —
are damaged.

The kidneys can continue to work normally during the

early stages of ADPKD, when there are fewer, small

cysts. However, as the cysts grow and multiply they

can stop the kidneys working properly, causing CKD .

(see illustration). The rate at which kidney disease | g
progresses varies between people, as shown by the

different dotted lines.
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The severity of CKD is normally monitored by measuring
how well the kidneys filter fluid, as explained in more
detail in the Diagnosis and assessment section.

Eventually, ADPKD can cause end-stage renal disease
(ESRD), the most severe stage of CKD also known as
kidney failure.

+7 ¥ %9 Y ¥Y ¥ % %*®  »"».%7'%Y%.
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Why are the kidneys so important?
The kidneys have many important roles in the body. They:

- filter the blood to remove waste products produced by the
body - these are excreted in the urine

- adjust the balance of water, salts and acid in the body
- release renin, which helps regulate the blood pressure

. produce the hormone erythropoietin, which helps produce
the red blood cells that transport oxygen around the body

. produce vitamin D, which helps keep the bones healthy.

-

S8
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Liver

At least eight out of 10 people with ADPKD develop
cysts in their liver. About one in five people with liver
cysts experience symptoms such as pain, feelings of
fullness’and heartburn. Liver cysts can cause various
complications.

Liver cysts are generally more common and worse in
women than men, especially in women who have had
more than one pregnancy and those who have used
oestrogen medicines (including oral contraceptive pills).

A questionnaire called the Polycystic Liver Disease

Questionnaire (PLD-Q) can help assess the effect of liver
cyst symptoms on wellbeing.




e

T e e e vy TR o Al e B S g

.. o

Pancreas

The pancreas is an organ that produces digestive enzymes,
which help to break down food in the gut. It also produces
hormones, including insulin, that control the level of sugar

in the blood.

Around one in 10 people develop cysts in the pancreas, but
these do not usually cause any symptoms.
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Seminal vesicles

Seminal vesicles are glands that lie near the prostate. They
are involved in the production of semen.

Around four in 10 men develop cysts in the seminal
vesicles, but these do not usually cause any symptoms or
affect the sperm.




Brain

Brain (or‘intracranial’) aneurysms occur in around one in 10 people
with ADPKD, which is around three- to four-times more common
than in the general public.

An aneurysm is a swelling, or bulge, in an artery. It is caused by a
weakness in the wall of the artery. People with ADPKD may be at
higher risk of aneurysms in large blood vessels such as the aorta
(which receives blood from the left ventricle of the heart and which
branches to supply the head, neck and arms) and the coronary
arteries (which supply the heart itself with blood). However, these
are considered rare.

Brain aneurysms do not usually cause any symptoms. In a small
number of cases the aneurysm can rupture, which can be disabling
or even fatal. Aneurysms are no more likely to rupture in patients
with ADPKD than in other people. Generally, research suggests that
each patient with an aneurysm that is conservatively treated has a

4 in 1000 (0.4%) risk of a rupture each year.

How are brain aneurysms managed?
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Heart

ADPKD can cause problems with the valves
: : of the heart, but these do not usually cause
- - : symptoms or need treatment.

Around a quarter of people with ADPKD have .

a heart valve problem called mitral valve - -
prolapse. This occurs when one of the valves

in the heart, called the mitral valve, does not

work properly. This does not usually cause any
tu . symptoms or need treatment, and doctors
are not recommended to test for this unless
symptoms occur. Where treatment is needed,
: this can include lifestyle changes and, in
severe cases, surgery.




Blood pressure and vessels

Most people with ADPKD develop high blood pressure,
which increases the risk of cardiovascular disease (such as
heart attacks and strokes). Controlling high blood pressure
is therefore very important.

High blood pressure usually does not cause symptoms.
However, if the blood pressure becomes very high it can
cause symptoms such as persistent headache, blurred
or double vision, nosebleeds and shortness of breath.
You should contact your doctor if you experience these
symptoms. Your blood pressure should be checked from
time to time.

Rarely, people with ADPKD may also have a higher risk of
aneurysms in large blood vessels.




Abdomen

Abdominal hernias are more common in people with
ADPKD than in the general population.

A hernia occurs when part of the body pushes through

a weakness in the muscle that normally surrounds it. An
abdominal hernia occurs in the abdomen or groin area.

One study found that 45% of people with end-stage kidney
disease caused by ADPKD had hernias in the abdomen,
compared with 8% of those with other types of kidney failure
and 4% of people without kidney failure. In some cases,
surgery may be recommended to repair a hernia.

Diverticular disease is also more common among people
with ADPKD who reach end-stage renal disease than among
the general population.

Diverticular disease occurs when small bulges or pockets
develop in the lining of the large intestine (bowel). It does
not cause symptoms or need treatment in most patients.

Eating plenty of fibre in the diet may help to prevent
diverticular disease. Good sources of fibre include fresh and
dried fruits and vegetables, beans and pulses, nuts, cereals
and starchy foods.

Inflammation or infection of these pockets is called
diverticulitis. The management of diverticulitis can involve
laxatives, antibiotics and pain relief medication.
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Sexual problems

Erection problems are common in men with chronic kidney
disease (especially end-stage renal disease), including that
caused by ADPKD.

Women and men with ADPKD can also experience sexual
problems related to body image issues and discomfort
caused by kidney enlargement.




Principles of ADPKD care

PKD International a/ @ E HF

European ADPKD Forum

This section explains some principles of good ADPKD care that patients and carers should expect.

ADPKD is a chronic disease which currently cannot be cured. To help limit
its effects, patients should have access to lifelong care that involves:

1) A comprehensive assessment that takes into account the effects and
complications that ADPKD can cause throughout the body, the likely
course of the disease (i.e. prognosis) and the impact of the disease on
the patient and the family.

2) Access to treatment (as clinically appropriate) to relieve symptomes,
manage complications, preserve kidney function, lower the risk of
cardiovascular disease, and maintain patients' quality of life.

3) Information and support to help patients and their families with
recommended self-care measures and to deal with the impact of the
condition.

ADPKD care should be patient-centred > and involve a range of
specialist healthcare professionals, according to each patient’s individual
needs. Specialist care should start as soon as possible after diagnosis.

Deciding
about me

9 What does ‘patient-centred’ mean? >

Who's who in ADPKD care

Diagnosis and assessment Nephrology

Nephrologist
« Adult or paediatric
- Initial assessment

Geneticist

- Genetic testing and counselling - Prognosis

- Complications

Who is involved in the healthcare team?

All patients with ADPKD should have access to a nephrologist >
who understands ADPKD and the various ways it affects patients and
families. This may be a nephrologist in a hospital or clinic.

In certain situations, referral to a nephrologist who specialises in ADPKD
may be helpful to provide particular types of care, such as predicting
the disease prognosis and helping to slow this where possible,
managing complications and prescribing specific medication to slow
ADPKD progression, and to provide opportunities for patients to
participate in research.

Patients may also need access to various types of doctors and
healthcare professionals with expertise in ADPKD. This is someti
called ‘multidisciplinary’ care — the figure shows the healthc

professionals who may be involved.

9 How is ADPKD care organised? >

9 What is the European Reference Network
for Rare Kidney Diseases? >

General and follow-up care
Dietician
- Dietary education

Paediatrician

« Care of infants, children
and young people

Primary care physician
(GP or family doctor)
- Follow-up / shared care

- Family planning

ADPKD specialist

- Potential role in some
aspects / complications
and research co-ordination

Radiologist - Follow-up care - Medication to slow , : . . . .
. : . Accordina to services Psychologist / psychiatrist Social services
« Detailed imaging (kidney, liver, etc.) » End stage renal disease QDPKD E rogression 2 . PZychoIogicaI eff)e,:cts - Impact on daily life
- Brain aneurysm TSI Ll " hesearc (e.g. depression, anxiety) finances, family, etc
Manifestations / complications
Cardiologist Liver surgeon Pain team Urologist Obstetrics / gynaecology

 Heart complications - Severe liver complications

Hepatologist
- Liver cyst complications

Transplant surgeon
- Kidney transplantation
- Liver transplantation

Predicting
the progress
of ADPKD

ADPKD Patient
Route Map

Diagnosis
and assessment

- Prenatal advice
« Pregnancy complications

« Chronic pain

- Anaesthetist / pain specialist
- Physiotherapist

- Psychologist

- Kidney stones

Neurosurgeon
- Aneurysms

Treatment
to slow ADPKD Follow-up
progression care

End-stage
renal disease

Post-transplant
care




Deciding about me

'No decision about me,
without me!’

Daniel, Spain
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What does ‘patient-centred’ mean?

Patients should be placed at the centre of
their care and treatment journey. Patients

have crucial roles in managing their own
ADPKD throughout their lives. Patients

and families are given the knowledge and
opportunity to act as fully informed partners
in making decisions about their own care
and about healthcare policies, services and
research related to ADPKD.
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How is ADPKD care organised?

ADPKD care can involve various medical specialists
and healthcare professionals. The organisation and
co-ordination of these services varies between
countries and regions.

ADPKD care is normally led by a nephrologist. In
some situations, referral to a nephrologist with
specialist expertise in ADPKD may be helpful. A team
approach where all specialists in ADPKD care work

in the same centre or clinic is considered beneficial.
This is often not available in practice, although most
university hospitals should be able to provide most
of the services that may be needed. Where a local
nephrologist or hospital cannot offer all services

necessary, patients may be referred to other specialist
ADPKD services.
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What is the European Reference Network for
Rare Kidney Diseases?

The European Reference Network for Rare Kidney
Diseases (ERKNet) was launched in 2017 to promote
high-quality, multidisciplinary care for rare kidney
diseases, including ADPKD.

The ERKNet links together expert paediatric and adult
nephrology centres in many European countries. A full
list of the centres is here. These centres use uniform
clinical guidelines and pathways, monitor the quality
and outcomes of treatment, provide education for
nephrologists, and support research. The network also
offers ‘virtual consultations’ for doctors who need advice
and provides links to information for patients.

There is also a European Reference Network on Rare Liver
Diseases (RARE-LIVER), including polycystic liver disease.


https://www.erknet.org/index.php?id=home
https://www.erknet.org/index.php?id=hcp_list
http://www.rare-liver.eu/index.php

Diagnosis and assessment

QEAF

European ADPKD Forum

This section explains how ADPKD is diagnosed and the initial tests and examinations that are normally performed.

Early and accurate diagnosis of ADPKD allows patients and doctors to take steps to manage the disease. Typically, ADPKD is diagnosed and assessed via a pathway like this.

ldentifying people with ADPKD

ADPKD is usually first suspected or identified in
people who:

. have typical symptoms of ADPKD >

- are examined for another reason, such as high
blood pressure or pregnancy

. are tested (or'screened’) for ADPKD because
someone else in their family has the disease.

ADPKD is often first suspected by general
practitioners (family doctors).

ADPKD Patient Diagnosis
Route Map and assessment

Diagnosis and kidney assessment

ADPKD is normally diagnosed by a nephrologist >.

Important initial assessments include scans and
kidney function tests.

Kidney scans >
Kidney scans allow doctors to see and measure the
cysts caused by ADPKD.

Kidney function tests >

Tests carried out on the blood and urine show to
what extent ADPKD is affecting the function of the
kKidneys.

Genetic testing

ADPKD is caused by mutations in the DNA, or
genes. Genetic testing to identify these mutations
is not necessary for most patients, but is sometimes
used in certain situations.

9 Are there special issues for children? >

Treatment
to slow ADPKD Follow-up End-stage
progression care renal disease

Other investigations

It is important to find out if ADPKD has affected
other parts of the body.

Important investigations include:
e Blood pressure >

e Liver >

e Brain aneurysm >

Patients may be referred to other types of specialist
doctors and healthcare professionals, depending

on their need:s.

©

Should other family members be
checked? >

Checklist >

Post-transplant
care




Diagnosis
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‘The PKD Association has helped me in many ways to re-orientate P
after my unexpected diagnosis. Most importantly it has helped to
take away my fears about the disease P

Stefan, Germany

1did not know [ was a polycystic patient. | had a scan because at the

age of 36 | had hepatitis A. The doctor told me that | had cysts on

both kidneys. When [ was diagnosed, | was not surprised. | suspected

that there was a genetic disease in my family because all the aunts

on my father’s side of the family had ended up on dialysis. At the time _'
of the diagnosis, the doctor asked me how many children | had.

‘Thave two children”| replied. He was very surprised and said: ... and you

are not in dialysis yet?” | touched wood. It's been 20 years since that

day, and every day | am thankful because whatever happens | have

been luckier than any expectation.

Tina, Italy

4
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Are there special issues for children?

ADPKD is typically identified in adults, but it
may also be diagnosed in children. Infants
and children with kidney cysts should be
referred to a paediatric nephrologist. ADPKD
can be difficult to diagnose in children using
imaging alone. A genetic test is sometimes
used to confirm the diagnosis if imaging
results are unclear.
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Symptoms of ADPKD

In adults these include pain in the abdomen,
side or back, or blood in their urine. In
children these include bedwetting and
urinary tract infections.
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A nephrologist is a doctor who specialises in
diseases of the kidney.
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Kidney scans

T ——
P S— Kidney scans allow doctors to see and measure the
— T — - — cysts caused by ADPKD.
SR M e — "l Anultrasound scan is usually used first. This is a simple
SR D G imaging method that most clinics can do routinely.

Magnetic resonance imaging (MRI) may also be used.
This is a more detailed, accurate and expensive scan
performed in a hospital or clinic radiology department.




Kidney function tests

Kidney function tests include the measurement of the level

of creatinine in a sample of blood. Creatinine is a substance
produced naturally by the body. Doctors use the creatinine
level to estimate the glomerular filtration rate (eGFR). eGFR

is an important measure of how well the kidneys are doing
their job in removing waste products and excess fluid from
the blood. The part of the kidney that does this filtering job is
the glomerulus, hence the name ‘glomerular filtration rate’. The
eGFR falls as kidney function gets worse.

There are five stages of chronic kidney disease, defined by the eGFR.

eGFR level
Description of kidney function change  (mI/min/1.73m?)

Normal kidney function 90 or higher

Mild loss 60-89

Mild to moderate loss 45-59

Moderate to severe 0ss 30-44

Severe |oss 15-29

Kidney failure or end-stage renal disease Less than 15

The urine is also tested for the presence of blood (called
haematuria) or protein (proteinuria), both of which can indicate
kidney damage.
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i G S— at first). People with liver cyst complications

should be referred to a hepatologist (a doctor who
specialises in diseases of the liver), as necessary.
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e o—— - Should other family members be checked?
G e e e —— il ADPKD is an inherited, genetic disease. People diagnosed with
- ADPKD should be offered counselling about the benefits and
R — - risks of informing other family members and offering them
e —— —— — - the opportunity to be checked for the disease. This screening
s —y - t——— can be done by a general practitioner, with referral to a
S N—— nephrologist to confirm the diagnosis.
D A R S — . Checking for ADPKD allows family members with the disease
SR e N g N e — to get the advice, treatment and support they may need,
- ——— — - - as early as possible. However, a diagnosis of ADPKD can

have important lifelong effects, including psychological and
financial consequences. Counselling can help in balancing
these advantages and disadvantages when making decisions.

Routine screening for ADPKD is not recommended for children
(under 18 years) who do not yet have any signs or symptoms
of the disease, even if one or both parents has ADPKD.

This is because of the negative psychological and financial
consequences that the diagnosis may have. Children who

do have signs and symptoms of ADPKD should of course be
checked and referred to a paediatric nephrologist if they

have cysts.

Pre-implantation genetic diagnosis (PGD) can be used to test
for genetic mutations linked with ADPKD in embryos created
by in vitro fertilisation. This is discussed more in the section on
Family planning.
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Brain aneurysm

Routine screening of all patients for brain aneurysms
is not recommended because most aneurysms have

a low risk of rupture and because surgery to prevent
aneurysms from rupturing carries risks.

However, screening is recommended in patients with
long life expectancy who 1) have a family history

of aneurysms or bleeding in the brain, 2) have had

a previous rupture, 3) are members of high-risk
professions (e.q. airline pilots) and 4) are anxious about
aneurysms even after receiving adequate information.




Checklist: Diagnosis and assessment

Kidney scan
— Ultrasound performed and results explained
— MRI performed (where available and necessary) and results explained

Kidney function tests
— Kidney function tests (blood and urine) performed and result explained
— Chronic kidney disease stage explained

Other investigations and issues

— Blood pressure: tested and results discussed

— Blood lipid (cholesterol) tests

— Review and advice on diet, smoking and lifestyle

— Liver: liver scan performed (when appropriate) and results discussed
— Brain: possible need for screening discussed

— Genetic testing: genetic testing discussed where relevant

Family screening
— Counselling provided on suitability and implications of screening other family members and available options for this service

Notes and questions you would like to ask your healthcare team




Basic management and self care

This section explains the steps patients can take, together with their healthcare team, to help
protect their kidney function and reduce the risk of cardiovascular disease.

Lifestyle and diet

Few specific diet or lifestyle measures have yet been proven to prevent or
slow the development of cysts in people with ADPKD. However, if you have
ADPKD you can do many things that may help protect your kidney function
and lower the risk of high blood pressure and cardiovascular disease.

Many of these are general healthy lifestyle measures also recommended for
everyone else. They include;

- Drink more water to stay fully hydrated, which may protect kidney function
in ADPKD.

e Stop smoking. >
. Maintain a healthy body weight and do some form of regular exercise. >
- Eat a healthy diet. >

» Drink less caffeine. > (e.q. in coffee or cola drinks) and less alcohol.

You might be advised to make other lifestyle and diet changes if you reach
end-stage renal disease.

Focus on high blood pressure

Controlling long-term high blood pressure (hypertension) is very important
because high blood pressure increases the risk of cardiovascular disease, such
as heart attack and stroke. Controlling high blood pressure may also help to
slow the growth of kidney cysts in some people with ADPKD. In people with

brain aneurysms, controlling high blood pressure (and stopping smoking) can

reduce the risk that the aneurysm will burst.

How can blood pressure be controlled?

f you have high blood pressure, the lifestyle and diet measures above are
particularly important to reduce the risk of cardiovascular disease.

Doctors can also prescribe various medicines > to help control high blood
pressure.

Regular blood pressure checks > are important to make sure treatment
is working.

9 What do blood pressure readings and targets mean? >

Other risk factors

Your doctor may recommend you take other medicines to control
other risk factors > for cardiovascular disease.

Q What about complementary or alternative therapies? >

Keeping it up!

Caring for your own health is very important. Maintaining a healthy lifestyle
and diet, and taking prescribed medicines according to the instructions, can
be difficult to maintain over long periods. Your healthcare team should be
able to provide further sources of help and support locally and online. Family,
friends and patient organisations can also provide valuable help and advice.

Wellbeing, personal and family life

Patients and families can take steps to limit and deal with the effects that
ADPKD can have on wellbeing, personal and family life. It you have ADPKD,
or are a parent of a child with ADPKD, you may wish to discuss any such
problems with your healthcare team so that any necessary information, care
and support can be provided.

Checklist >

QEAF

European ADPKD Forum

Treatment

End-stage
renal disease

to slow ADPKD
progression

ADPKD Patient Diagnosis
Route Map and assessment

Follow-up
care

Post-transplant
care



Self care

Every time | go to my doctor, | realise
I'm not alone and that there are
many other people in my situation
coping with ADPKD. If they are
managing to overcome it, so will I

Claudia, Spain

Taccepted it and said, "All right, let’s
get married. | want to have children.
I'm going to start a low sodium
diet. | want to lose a bit of weight.
And that will benefit me because it is
beneficial for my kidneys.” And these
plans helped me to have a sense of
control in my life!

Brenda, the Netherlands

Now my husband with ADPKD
knows he will need to drink more
and he has learned to calibrate

the salt intake a bit better before
competitions and he is very happy
with the result. He doesn’t even notice
the difference much, because he
always used to drink a lot, and he
doesn’t have any problems needing
the toilet at night!

Flavia, Switzerland

In principle, live as normally as
possible! Research is likely to provide
more possibilities to deal with the
disease and perhaps prevent kidney
failure one day:!

Alexander, Austria
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cardiovascular disease (i.e. coronary heart disease

and stroke) and cancer. Practical help and support
to stop smoking may be available. - —
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Body weight and exercise

Maintaining a healthy body weight and regularly
exercising are recommended to help prevent and control
high blood pressure.

Exercise: this can include walking, gardening, dancing
and all kinds of sports — although it may be sensible to
avoid high contact sports to avoid trauma to the kidneys.




Diet

Salt reduction

Recent research showed that higher dietary salt intake caused greater kidney
growth in patients with ADPKD. The researchers studied data from ‘HALT-
PKD;, a clinical trial of the effect of certain blood pressure medicines on the
progression of ADPKD. They concluded that moderate salt restriction (to no
more than 6 g a day) is beneficial in ADPKD, but you should not remove salt
from your diet entirely. You may be referred to a dietician to provide a diet
plan.

The recommended salt levels are lower for children.

Age Salt per day (sodium equivalent)

1-3 years 29(0.89)

4-6 years 39(1.29)

7-10 years 59(29)

11 years and over 5-69g(2-2.4q)

Moderate protein

There is no good evidence that low-protein diets slow the progression of
ADPKD. Adults with ADPKD are advised to eat the same, moderate amount
of protein (0.75-1.0 g per kg of body weight per day) recommended for
the general population. Guidelines for general chronic kidney disease care
recommend that adults eat no more than 0.8 g of protein per kg of body
weight daily when their estimated glomerular filtration rate (eGFR; see
kidney function tests) falls below 30 ml/min/1.73 m2 People at risk of CKD
progression are recommended to avoid a high protein intake (>1.3 g/kg/
day). Any restriction on dietary protein should preferably involve education
by a renal dietician and monitoring to avoid malnutrition.

Fibre
Eating plenty of fibre in the diet may help to prevent
diverticular disease.

Sources
See Further reading. Some patient organisation websites provide further
information about diet and ADPKD.



http://www.kidney-international.com/article/S0085-2538(16)30619-6/fulltext
http://www.cari.org.au/CKD/CKD%20adpkd/5.%20Diets%20and%20Lifestyle.pdf
http://www.kdigo.org/clinical_practice_guidelines/pdf/CKD/KDIGO_2012_CKD_GL.pdf
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Caffeine

Keeping caffeine intake to a moderate level
(2 cups of coffee or 4 cups of tea, per day) R m—————— i " H—
may be advisable for general cardiovascular D E  wl SN . e - -

health, although there is no evidence that it - Al G e — —_ d— —— —— -
affects kidney cyst growth in ADPKD. I SRR a——
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Medicines to control high blood pressure

Many different types of medicines (sometimes called
‘antihypertensive’drugs) can be used to treat high blood
pressure. Doctors consider various factors when choosing
a blood pressure medicine for an individual, including the
presence of other diseases.

Usually, medicines called angiotensin converting enzyme

(ACE) inhibitors and angiotensin receptor blockers (ARBs) are
the recommended first choices for people with ADPKD. ACE
inhibitors have names ending in‘pril;, such as enalapril, lisinopril,
perindopril and ramipril. ARBs have hames ending in‘sartan; such
as candesartan, irbesartan, losartan and telmistartan.

If these are not appropriate, or if additional medicines are
necessary, then other medicines called beta-blockers, diuretics
or calcium channel blockers may be considered depending on
the individual circumstances. Your doctor might prescribe a
combination of medications to control your blood pressure.
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Blood pressure checks

The standard blood pressure target for people with ADPKD is
a reading no higher than 140/90 mmHg. However, the target
should be personalised, taking into account age and other
diseases. It may help if you know your own blood pressure
target and to monitor it at home. You should discuss with
your doctor what action you should take if your readings are
higher than your target.

You can measure your own blood pressure at home using
simple electronic devices. In certain situations, you might be
given a special device to continuously monitor your blood
pressure for a period at home.

This can help to provide further information about your blood
pressure at different times of the day. It is important to learn
how to take these measurements properly and to provide
your doctor with the measurements at your clinic visit.

-

x;



https://bihsoc.org/wp-content/uploads/2017/09/Home_blood_pressure_monitoring_explained.pdf
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What do blood pressure readings and targets mean?

Blood pressure readings are given as two numbers, followed
by the units by which blood pressure is measured, known as
‘'mmHg’ (millimetres of mercury).

The higher of the two numbers (called the systolic blood
pressure) is the pressure measured when the heart beats. The
lower number (the diastolic blood pressure) is the pressure
when the heart rests between beats.

Blood pressure targets indicate the readings that each number
should not exceed. The typical target of 140/90 mmHg means that
the systolic blood pressure should be no higher than 140 mmHg
and the diastolic no higher than 90 mmHg.

Blood pressure targets should be personalised for individual
patients, taking into account age and other diseases. For
example, a lower target may benefit younger people with
ADPKD (i.e. those aged 15-49 years) who have good kidney
function and cardiovascular disease or diabetes (a disease that
causes the level of sugar in the blood to be too high).
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el Otherrisk factors

Other medicines that may be prescribed to help
control risk factors for cardiovascular disease
(depending on individual circumstances) may
include:

- medicines to control high cholesterol levels
(such as statins)

- low-dose aspirin to help stop the blood
from clotting.




T e e e Wy Ssage  waeeme W A gt e P el e W ey
- S il Mo S et il v g @ P el S am

- e ew - W W e

| ‘
S - BB = . @

X
What about complementary or alternative therapies?

Complementary (or ‘alternative’) therapies include various
treatments and practices that are not part of mainstream or
conventional medicine. There is no good evidence that any
complementary or alternative therapy helps protect

the kidneys or slows the progression of ADPKD. Some
herbs used in traditional herbal medicines may damage
the kidneys.

Certain types of complementary non-medical therapies
may help you to cope with the effects of ADPKD and are
sometimes used in pain relief.

You are advised to ask your doctor before using any
complementary therapy and not to stop a treatment
prescribed by a doctor on the advice of a complementary
practitioner without discussing it with your doctor.

Usually you will be required to pay for complementary
therapies yourself.




Checklist: Basic management and self-care

For details on these aspects please refer to the Route Map itself.

Lifestyle advice provided on the following topics, with support
as necessary

— Staying hydrated

— Stopping smoking

— Maintaining a healthy body weight
— Getting enough exercise

— Eating a healthy diet, including lowering salt (sodium) intake
— Reducing alcohol to recommended limits

Blood pressure and other cardiovascular risk factors

— Blood pressure tested and discussed

— Lifestyle measures discussed and agreed

— Choice of prescription medicine explained and agreed, where necessary
— Target explained and agreed

— Appropriateness and options for home monitoring discussed

Other cardiovascular risk factors
— Need for cholesterol-lowering treatment, or other therapy, discussed

Wellbeing, personal and family life
— Impact of ADPKD on personal, wellbeing and family life discussed, where necessary, and action taken

Family planning issues discussed and addressed

Information about patient organisations and other forms of support

Notes and questions you would like to ask your healthcare team




Predicting the progress of ADPKD PO nernason! &g @EHF

This section explains how the effects of ADPKD on the kidneys can be measured and
the future progression estimated, to help personalise the care provided.

Cysts grow and multiply throughout life in people with ADPKD. The

prognosis — that is, the rate at which the disease progresses and Kid ney function tests
the effect it has on the kidneys — varies between patients. In some
people, cysts grow and multiply so slowly that serious kidney disease
(including end-stage renal disease) may only happen very late in life,
or not at all. However, in other people the disease progresses more
rapidly. This may be affected by ADPKD management, as well as each

The most important factor in the prognosis of ADPKD is kidney function. Good kidney
function suggests a better prognosis than bad kidney function regardless of cyst growth.
Doctors can predict how kidney function will change based on repeated measurements of
creatinine levels in the blood and urine (see kidney function tests).

patient’s individual disease. However, people with ADPKD can have normal kidney function for many years, even
though their cysts continue to grow and multiply. For this reason, doctors also use other
tests to monitor and predict ADPKD progression. Two methods that may be used are: the
total kidney volume (TKV) and the Predicting Renal Outcomes (PRO) PKD score.

The rate that ADPKD progresses can be measured, and even estimated
in advance. This can be useful to:

- identify patients with rapidly progressing disease who may be
suitable for certain treatments or for clinical trials

. evaluate whether treatment is effective

. o . | PROPKD score
- plan for kidney transplantation or dialysis, later in the disease course. The PROPKD score > is a research
The progression of kidney function can be assessed in several ways. Total kidney volume tool that predicts the risk of

progression according to four factors.
One of these factors is the genetic
mutation present and the use of the
PROPKD score is limited by the cost
and availability of genetic testing.
This score is currently used only for

research and not for the routine
management of patients.

Total kidney volume > (or TKV) is a
Family history measure of the swelling of the kidneys
caused by cysts. It is calculated from
kidney scans and can be used to
assess ADPKD progression.

Patients are at increased risk of rapid ADPKD progression if other
members of their family with the disease reached end-stage renal
disease before the age of 58 years. It is recommended that ADPKD
progression should be checked every 3-5 years in diagnosed patients
with this family history:.

Checklist >

Prognosis

ADPKD Patient Diagnosis
Route Map and assessment

Predicting Treatment
the progress to slow ADPKD Follow-up End-stage
of ADPKD progression care renal disease

Post-transplant
care



Prognosis

1 found out | had a polycystic kidney
at the age of 35, | already had two
children and | was told | would soon
be on dialysis. As a matter of fact, |
am now 68 years old, and my overall
condition is fairly good.

Antonia, Italy

‘When | was informed about my
ADPKD it was a brutal shock and
difficult news to accept. Luckily, soon
after, | met a nephrologist who still
follows me today and who managed
to instil hope and to turn the gloomy
picture into something more positive.
Itis crucial that doctors take time with
their patients when the pathology

is first announced in order to further
bring hope and support!

Corinne, France

Although kidney failure was
predictable in my case, it was
not clear when it would actually
happen. In principle, the process
from the first notable restrictions
to kidney failure took about

10 years. The diagnosis was
clear, there were no secrets. For

years there were no treatment

options other than blood pressure
adjustment and diet, followed then
by the “radical cure” of dialysis and
transplantation. The output of the
latter is certainly not predictable.
In my case, the additional cyst
growth in my liver — which was
initially not prognosticated — was
an aggravating circumstance.

This was even more dramatic
than kidney disease, because of its
size and the associated massive
complaints.

Elisabeth, Austria
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Total kidney volume

The total kidney volume (TKV) is calculated based on
imaging from kidney scans.

- Ultrasound scans are inexpensive, widely available

and can be used to estimate TKV in some situations.

- Magnetic resonance imaging (MRI) scan is the
ideal method for measuring TKV, as this is more
accurate than ultrasound. However, some patients
may have limited access to MRI scans, especially for
repeated TKV measurement. Faster and simpler MRI
techniques are now increasingly available.

Doctors take into account the height and age of
the patient when assessing TKV. This is because the
size of the kidney means different things in a small
person compared with a larger person, andin a
young person compared with an older person.

Ideally, TKV should first be measured around the time
of diagnosis and then at a later point.

TKV can be used in two ways to assess ADPKD
progression:

Risk prediction

A single TKV measurement can be used to predict
how quickly ADPKD will progress in the future. This
may be used to make decisions about treatment.
Most patients with ADPKD can be classified into one
of five risk categories for disease progression (called
1A-1E) based on their TKV, adjusted for their height.
In general, patients in Classes 1C-1E will have rapid
disease progression.

£

Repeated measurement

Repeating the TKV measurement several times allows
doctors and patients to see how quickly the kidney
volume is actually changing and progressing. The
availability of repeated TKV measurement varies so
you may wish to discuss this with your nephrologist.

It is recommended that patients whose TKV increases
more than 5% per year should be considered to have
rapidly progressing ADPKD. This assessment should
preferably be based on three or more measurements
using MRI scans, each at least 6 months apart.

The prediction of ADPKD progression is normally
conducted in centres that have a special expertise in
ADPKD. A list of expert centres within the European
Reference Network for Rare Kidney Diseases can be
found here.

The length of the kidney (rather than the volume)
can also be measured by ultrasound and used to
predict whether ADPKD is likely to progress rapidly.



https://academic.oup.com/ndt/article/31/3/337/2460159
https://www.erknet.org/index.php?id=hcp_list
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PROPKD score
The PROPKD score predicts the risk of ADPKD progression

according to whether the patient:

1) is male or female

2) needed treatment for high blood pressure before the

age of 35 years

3) had any of the main kidney complications of ADPKD
before the of 35 years and

4) has ADPKD caused by a genetic mutation called PKD1.

-~
»

*




Checklist: Predicting the progress of ADPKD

Progression of ADPKD explained

Reasons for prognosis prediction explained

Available options for prognosis prediction explained

Notes and questions you would like to ask your healthcare team




Genetics and genetic testing

ADPKD is a genetic condition that can be passed from parents to their children. This section explains the basics of ADPKD

genetics, inheritance and genetic testing.

How is ADPKD inherited?

ADPKD is usually caused by abnormalities (or mutations) in one of two

genes > : these are known as PKDT and PKD2. In fact, ADPKD is the
most common genetic kidney disease.

ADPKD is inherited in a dominant pattern >. This means that the
ADPKD mutation need only to be present in the inherited genes from
one parent for it to cause ADPKD.

ADPKD is not the same as autosomal recessive polycystic kidney
disease (ARPKD), which is a separate, rare disease with a different
inheritance pattern.

Genetic testing

Genetic testing can identify if either of the PKDT or PKD2 mutations are
present. It is done by testing a small sample of blood or saliva.

Usually doctors do not need to use genetic testing to diagnose
ADPKD, but it can help the diagnosis in some situations >.

Pre-implantation and prenatal genetic testing are also possible for the
purpose of family planning, although the availability of these tests varies.

Genetic testing for ADPKD is complex and expensive and is normally
performed by geneticists in centres with appropriate experience.
However, genetic tests are becoming quicker and less expensive,
thanks to advances in technology.

The EAF and PKD International believe that, where possible, all
patients with ADPKD should have access to testing where it is
appropriate. However, at present the availability of genetic testing
for ADPKD varies widely between countries and regions.

ADPKD Patient Diagnosis
Route Map and assessment

Counselling

A positive genetic test for ADPKD can have lifelong consequences for
patients and their families. As well as the effects of the disease itself,
ADPKD can also affect other aspects of well-being, personal and family

life, and finances.

[deally, everyone who undergoes genetic testing for ADPKD (and the
parents of tested children) should have access to counselling to discuss
the advantages and disadvantages in detail. This counselling should
be with a clinical geneticist, specialist nurse or genetic counsellor with
expertise in ADPKD.

Counselling should also be available to discuss the test result and its
implications. A child who is sufficiently mature and competent may be
included in the counselling.

You can find more information about genetics and testing at the
websites of ADPKD and genetic disease patient organisations.

Checklist >

Treatment
to slow ADPKD Follow-up End-stage
progression care renal disease

QEAF

European ADPKD Forum

Post-transplant
care


https://www.nhs.uk/conditions/autosomal-recessive-polycystic-kidney-disease-arpkd/
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Genetics

Twas diagnosed by pure chance when | was aged
23. [ have a ‘de novo” ADPKD mutation — the first
case in my family. | didn’t think much about it
when | was young, but now that I'm 45, and after
having two Kids, | can’t stop thinking about it. My
daughter is only 10 and was diagnosed when she
was barely 2. | have huge feelings of guilt for having
transmitted this disease. The mental stress out of
it is so persistent and so strong that sometimes

[ think | am the disease ... | am scared that my
son could also be affected. | wish there was more
psychological support for patients.”

Silvia, Italy

In my family of origin, four out of six siblings are
affected. The disease was passed on to us by our
father; it's not known whether he inherited the
disease or whether a new mutation occurred in his
case. My daughter is also affected by the disease.
She is already aware of this, since she has learned
from experiencing my decline, and my dialysis and
transplantation. It is my wish, however, not to make
the disease a permanent topic in our house. [t is
important that she can live as carefree as possible
regardless of the disease and, above all, that she
chooses her career aspiration freely, regardless of
the disease.

Miriam, Austria

In my family it is difficult to talk about the disease
because everyone is highly anxious about the risk of
transmitting it to the next generation. With my kids
| decided to talk openly and in full transparency but
without undue dramatisation.

Corinne, France

Twas diagnosed when | was 16. One day after

a competition | went to the toilet and there was

a lot of blood in my urine. | was so scared! They
took me to hospital and did a lot of checks. In the
beginning the doctor thought | had kidney cancer,
then we found out it was something else. After
that, my father and older brother were diagnosed
with the same disease, but nobody told me that |
had a genetic disease and | never understood that!
It was only many years later when a doctor told
me “What? You are having children. Are you crazy?
Don't you know you have a genetic disease?” | was
shocked. .. It took me weeks to come to terms with
this fact. | felt so guilty. Fortunately, my wife had a
very positive outlook towards this thing. | would like
to tell everyone that | am now 47, we have a very
normal life and except for that very first trip to the
hospital I've never had any issues with PKD!’

Rolf, Switzerland
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Genes

Genes are sections of DNA contained inside almost

all the body’s cells. They act as a set of instructions,
telling the cells how to make the proteins that build
and regulate the body. Most genes are inherited and

so determine the characteristics that are passed from
parents to their children. Mutations in the genes can
cause a wide variety of inherited diseases. ADPKD is
usually caused by one of two genetic mutations — these
are known as PKD1 and PKDZ2. PKD1 mutations are most
common, causing around three-quarters (75%) of cases.
ADPKD caused by PKD1 mutations is generally more
severe and rapidly progressing than that caused by
PKDZ2 mutations.

Current genetic tests fail to identify a PKD1 or PKD2
mutation in around one in 10 people with ADPKD. In a
few of these cases, PKD may be caused by other genes.

Recent studies have shown that mutations in several
other genes can cause ADPKD. The PKD in these cases is
usually mild.




Dominant pattern

ADPKD is inherited in a‘dominant’ pattern, meaning
that the ADPKD mutation need only be present in the

inherited genes from one parent for it to cause the
disease. This means that:

- If either of your parents has ADPKD, there is a one in two
(50%) chance that you will have inherited the disease.

- If you have ADPKD, there is also a one in two (50%)
chance that each child you have will inherit the disease.

Parent
without ADPKD

No ADPKD
mutation

Child
without ADPKD
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Children who do not inherit the abnormal gene causing

ADPKD will not develop the disease or pass it to their
children. ADPKD cannot ‘skip’a generation, but sometimes
people with ADPKD can go through life without being
diagnosed and still pass the disease to a child.

In a small number of cases (fewer than one in 10), genetic
mutations causing ADPKD occur spontaneously in
patients for the first time, i.e. without there being any
previous history of the disease in the family. Any children
of these patients will still have a 50% chance of inheriting
the disease.

Parent
with ADPKD

ADPKD
mutation

]

We all have two copies
of most genes — one copy
inherited from each parent

Each child with one parent
with an ADPKD mutation has
a 50% (1 in 2) chance

of inheriting it

Child
with ADPKD
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Situations
Situations where genetic testing can be helpful include:

- where the diagnosis is unclear, especially in infants and
children or if there is no family history of ADPKD

- to help predict the prognosis of ADPKD (e.g. using the
PROPKD score)

- to make sure the abnormality is not present in a potential
living kidney donor

. pre-implantation genetic diagnosis, which is used to test
whether embryos have ADPKD genes prior to in vitro
fertilisation.




Checklist: Genetics and genetic testing

Inheritance of ADPKD explained

Role of genetic testing discussed, where indicated

Local availability of genetic testing discussed, where indicated

Genetic counselling offered

Information about patient organisations and other forms of support

Notes and questions you would like to ask your healthcare team




Treatment to slow ADPKD progression

This section explains how some patients with ADPKD may benefit from specific treatment

to slow disease progression.

In recent years, research has been performed into medicines to slow
the progression of ADPKD. Currently, one medicine is licensed for use
in Europe and others are being studied in clinical trials.

Who is suitable for treatment?

The medicine that is licensed for use is called tolvaptan >. It can
only be used by adults with ADPKD who have normal or moderately
reduced kidney function (stage 1-3 chronic kidney disease) at the
start of treatment, and who have evidence of rapidly progressing
disease >.

This treatment is not available everywhere. Patients may wish to
discuss its availability, and your suitability, with your nephrologist.

Experts recommend that patients should be fully involved in
deciding on whether treatment is appropriate for them.

What is the benefit?

Evidence suggests that, if the benefit shown in a clinical trial was
maintained, this would mean that each 4 years of treatment would
delay the occurrence of end-stage renal disease by approximately

1 year. The treatment may also reduce kidney complications and pain,

and increases urine production. It does not affect liver cysts.

This treatment does not replace the need for other aspects of basic
ADPKD management and self-care.

What are the main side effects?

The most common side effect of this treatment, occurring in all
patients treated, is an increased need to urinate. If you take
tolvaptan, you should take precautions > to ensure you do
not become dehydrated.

f you experience difficulty in urinating, this may indicate kidney or
bladder problems and you should stop taking the treatment and
immediately contact a doctor or go to the nearest hospital.

ADPKD Patient Diagnosis
Route Map and assessment

This treatment may cause the liver to stop working properly. You
should tell your doctor if you have any symptoms > that might
indicate liver damage. Blood tests to check the liver function need to
be done each month for the first 18 months of treatment and every
3 months after that.

How is treatment taken?

This treatment is taken in the form of tablets, twice daily. You should
follow the prescribing doctor’s instructions carefully, and check with
your healthcare team if you have any questions. Further information
can be found in the patient information leaflet or online.

Who provides this type of treatment?

This treatment must be started and monitored by a doctor who is
experienced in managing ADPKD and who understands the risks of
therapy and the necessary monitoring.

Are any other treatments being developed
for ADPKD?

Other medicines are being investigated to slow the progression of
ADPKD and polycystic liver disease, and eventually these may provide
more treatment options.

Some of these medicines are being tested in clinical trials. Patients
who wish to participate in clinical trials should ask their nephrologist
about the available opportunities.

Checklist >

Treatment
to slow ADPKD Follow-up
progression care

QEAF

European ADPKD Forum

Post-transplant
care



Tolvaptan

Tolvaptan is a type of medicine called a vasopressin-2
antagonist. It works by blocking the action of the
hormone vasopressin, which is involved in the
development of kidney cysts in ADPKD.
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Rapidly progressing disease

How ‘rapidly progressing disease’is defined, and
therefore which patients are eligible for treatment,
can vary in different countries. European experts
have published guidelines on which patients should
be considered for treatment. National guidelines
are also available in some countries (e.g. the United
Kingdom here and here).



https://academic.oup.com/ndt/article/31/3/337/2460159
https://renal.org/tolvaptan-in-adpkd-nice-commentary/
https://f1000research.com/articles/5-2029/v1
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Precautions

If you are taking tolvaptan, to avoid dehydration
during treatment you should always have access
to water and be able to drink enough when you

feel thirsty and to prevent thirst (e.g. by always

having water to hand).



Symptoms that might indicate liver damage

You should inform your doctor immediately if you
have signs that could indicate potential liver problems
such as nausea, vomiting, fever, tiredness, loss of
appetite, pain in the abdomen, dark urine, jaundice
(yellowing of skin or eyes), itching, or joint and muscle
pain with fever.



Checklist: Treatment to slow ADPKD progression

Role and local availability of treatment discussed

Eligibility for treatment assessed, based on progression assessment

Eligible patients should be informed about how the treatment works and the potential benefits and risks -
allowing patients to be fully involved in deciding whether to start treatment

Patients who receive treatment should be instructed about:

— how to take it

— actions to take in the event of side effects, including side effects needing medical attention, who to contact in an emergency,
iver effects and the need for blood tests for liver function monitoring, urination and water intake

— Interactions with other medicines

Discussion of other opportunities for participation in clinical trials

Information about patient organisations and other forms of support

Notes and questions you would like to ask your healthcare team




Managing kidney complications

PKD International a‘/ @ E HF

European ADPKD Forum

This section explains the main complications of ADPKD that can affect the kidneys,

and how these can be managed.

Kidney cyst infections

Kidney cysts can become infected by bacteria. This can cause fever and pain in the
abdomen. Cyst infections can be difficult to diagnose. A type of scan called positron
emission tomography > (PET) is sometimes used.

Antibiotics > are the main treatment for cyst infections.

In some cases cysts may be drained, either by surgery or a procedure in which a needle is
passed into the kidney through the skin.

Cyst rupture and bleeding

Kidney cysts can sometimes burst (or rupture’) and bleed, causing blood to appear in the urine.
In most cases bleeding resolves without treatment within 7 days.

You may self-treat pain using over-the-counter painkillers. If necessary, doctors may
prescribe other pain relief medicines. If you have severe or persistent bleeding you should
seek medical advice.

Infected cyst

o /
)
, '®

Ruptured cyst

ADPKD Patient Diagnosis
Route Map and assessment

Treatment

Basic Predicting

management
and self-care

the progress
of ADPKD

Ureter

to slow ADPKD
progression

Kidney stones

People with ADPKD are at increased risk of kidney stones. Kidney stones are caused by the
build-up of certain chemicals in the urine. Larger stones can block parts of the urinary
system > and cause discomfort and pain. They may make you need to urinate more
often than normal, or blood to appear in the urine.

You should contact your doctor if you think you have a kidney stone. Stones are best
diagnosed using a computed tomography > (CT) scan, where this is available. X-ray or
ultrasound scans may also be used. Urine and blood tests may be performed, and stones
that are passed in the urine may be examined.

Small stones may be passed in the urine, without treatment. Drinking extra water to
increase the urine flow can help to flush out stones. For larger stones >, medical help is
necessary.

You may self-treat any pain using over-the-counter painkillers. If necessary, doctors may
prescribe other pain relief medicines.

f
Stones
’
\

Follow-up End-stage Kidney Post-transplant
care renal disease transplantation care



Positron emission tomography

Positron emission tomography (PET) is a type

of scan that uses small amounts of radioactive
materials, a special camera and a computer to
provide detailed images of the organs and tissues
inside the body.




Computed tomography

A computed tomography (CT, or CAT) scan uses
X-rays and a computer to make images of the
organs and tissues inside the body. These images
are more detailed than those from standard x-rays.
A substance known as a contrast dye is sometimes
given by mouth or injection to help make the
images clearer.




Antibiotics

Antibiotics are medicines used to treat infections
caused by bacteria. First-line antibiotics often
used for cyst infections include members of the
fluoroguinolone class (e.g. levofloxacin) and
trimethoprim-sulfamethoxazole, although the
choice depends on various factors and can differ
between different countries and hospitals.

Cyst infections can be difficult to treat and they
can return even after a course of antibiotics. It
is important to take antibiotics according to the
instructions given.
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4 Urinary system

The urinary system includes the kidneys, the tube
(ureter) that carries urine to the bladder, the bladder
and the tube (urethra) that carries urine from the
bladder out of the body.




Larger stones

Larger kidney stones need medical care, and you
may need to be referred to a urologist (a doctor
who specialises in diseases of the urinary system).

Possible treatments for larger kidney stones include:

— Extracorporeal shockwave lithotripsy: this uses
ultrasound to break up stones so that they can be
passed in the urine

— Ureteroscopy: a thin, flexible telescope with a
laser is passed upwards through the urinary
system and used to break up stones

— Percutaneous nephrolithotomy: a thin, flexible

telescope is passed into the kidney through a
small cut in the skin and used to break up stones.




Managing liver and brain complications

This section explains the complications of ADPKD that can affect the liver and brain,

and how these can be managed.

Liver

Liver cysts do not cause symptoms, or need treatment,
in Mmost patients. However, they can become infected
and, when large, can cause significant pain and
discomfort.

Did you know?

A guestionnaire called the Polycystic Liver Disease
Questionnaire (PLD-Q) can help assess the effect of liver
cyst symptoms on wellbeing.

Patients with liver cysts causing symptoms should be
referred to a hepatologist >.

Cyst infections

Liver cyst infections can cause pain in the abdomen, and
fever. When severe, they are best diagnosed using a scan
called positron emission tomography (PET) >.

Cyst infections are treated mainly with antibiotics >.

Liver

Cysts

Gallbladder

Basic

management
and self-care

ADPKD Patient Diagnosis
Route Map and assessment

Reducing the cyst‘burden’

I you have polycystic liver disease, it is important
that you and your hepatologist agree on the goal of
treatment >, because this will guide the treatment
options that are most appropriate for you.

Surgery > can be used to reduce the number and size
of liver cysts causing severe symptoms.

Liver transplantation is an option for some patients with
very severe liver cysts, but is rarely needed.

New medicines are being investigated to help treat liver
cysts. If you are interested in joining a clinical trial you
should discuss this with your hepatologist.

Polycystic liver disease can vary in severity,
from one or two dominant cysts, to severe
disease throughout the liver.

Treatment
to slow ADPKD
progression

Predicting
the progress
of ADPKD

Follow-up End-stage Kidney
care renal disease transplantation

PKD International a‘/ @ E HF

European ADPKD Forum

Brain aneurysm

Patients found to have intact brain aneurysms should
ideally be treated by a multidisciplinary team, including
a heurosurgeon > and neurovascular radiologist.
Surgery > is sometimes performed to help prevent

an aneurysm from bursting (rupturing) by stopping its
blood supply.

A burst aneurysm causes bleeding in the brain. You
should call an ambulance if you or someone you know
with ADPKD has symptoms > that you think might be
caused by a ruptured brain aneurysm.

Other sections explain the management of effects
that ADPKD can have in the kidneys and elsewhere in
the body.

Aneurysm

Post-transplant
care


http://www.journal-of-hepatology.eu/article/S0168-8278(17)32449-2/fulltext
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Positron emission tomography

Positron emission tomography (PET) is a type

of scan that uses small amounts of radioactive
materials, a special camera and a computer to
provide detailed images of the organs and tissues
inside the bodly.




- > - = —— -

Antibiotics

Antibiotics are medicines used to treat infections
caused by bacteria. First-line antibiotics often

used for cyst infections include members of the
fluoroquinolone class (e.g. levofloxacin) and
trimethoprim-sulfamethoxazole, although the choice
depends on various factors and can differ between
different countries and hospitals.

Cyst infections can be difficult to treat and they
can return even after a course of antibiotics. It
is important to take antibiotics according to the
instructions given.
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PR — Goal of treatment
- .- The goals of treatment may include
e @ . . reducing the size of the enlarged liver, but
-

also improving your quality of life and/or

- - | reducing the symptoms caused by the liver
cysts. Topics for discussion include: how long
should the treatment be given, and how long
should it take for the goals to be achieved.
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Neurosurgeon

A neurosurgeon specialises in the diagnosis
and surgical treatment of disorders of the
nervous system, including the brain, spinal
cord and other nerves throughout the body.
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Surgery: Liver cysts

Several procedures may be used to treat liver cysts,
depending on the situation. It is recommended that these
procedures should only be carried out by surgeons with
specific expertise in polycystic liver disease.

Aspiration and sclerotherapy

Aspiration is a procedure in which cysts are drained by
inserting a needle through the skin, under local anaesthetic.
Sclerotherapy involves flushing the cyst with a chemical
solution (usually alcohol) to help stop the cyst filling up
with fluid again. Aspiration sclerotherapy is normally

used to treat patients with symptoms caused by a large
dominant cyst (typically around 5 cm in diameter, or larger).

Aspiration

T ey’

Fenestration
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Fenestration

After a cyst is cut open, part of its wall is removed so that
it does not swell up again. This can usually be done using
‘keyhole’ (or laparoscopic) surgery, needing only a small
cut in the skin. Having fenestration can prevent a liver
transplant being needed in the future.

Segmental liver resection

Surgery can be performed to remove parts of the liver
where severe cysts are localised. This is normally done only
if other treatments cannot be used or do not work.

Sclerotherapy
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Surgery: Aneurysms
Surgery is sometimes performed to help prevent an

aneurysm from bursting by stopping its blood supply. The
two main methods are:

. Clipping: a metal clip is passed through a small opening in
- . the skull and used to seal off the aneurysm

- Coiling: a tube is inserted into an artery in the leg or groin,
passed to the aneurysm and used to block it with metal

coils.

o il — These procedures carry risks and so need careful consideration.
- | | . The risks depend on the individual situation. If you are
' | diagnosed with an unruptured aneurysm you may wish to
discuss the risks with your healthcare team, especially a
- . . - neurosurgeon or neurovascular radiologist.

It is recommended that patients with untreated small
aneurysms should be assessed again every 6 to 24 months.
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Symptoms: Aneurysm

The symptoms of a ruptured aneurysm can
include severe headache, sickness, blurred
double vision and loss of consciousness.




Managing pain PKD International&/ @ g@)ﬁ

This section explains how pain is assessed and managed in ADPKD, particularly when it is persistent.

Pain is the most common and important symptom of ADPKD formany  How should chronic pain be managed?

patients, particularly when it persists. Pain can occur at any stage of Different types of doctors and healthcare professionals often need
the disease, even early on, and it is important to recognise, investigate to work together to treat chronic pain. Depending on the cause and

and treat it type of pain, this may include pain specialist doctors, neurologists >,

radiologists >, as well as nephrologists > and hepatologists >.
What causes pain in ADPKD? Physiotherapy > and psychotherapy > may also have a role in
Acute pain can be caused by various kidney or liver complications some situations.

of ADPKD, such as cyst infections and kidney stones. Treating the
underlying cause of these should help to relieve the associated pain.

Experts in the Netherlands have produced a pathway for the stepwise
management of chronic pain caused by ADPKD (see figure below)

Chronic pain normally means pain lasting for more than 3 months,
Chronic pain can result from the growth of cysts in the kidney or liver,
and can be particularly difficult to treat. 0 Checklist >

Assessing pain

Doctors and other healthcare staff may not always appreciate how
much pain can affect people with ADPKD. Ideally, doctors and nurses
should routinely ask about pain at each clinic visit. You should make
sure you report pain to your healthcare team, carefully explaining the
location, symptoms and impact of any pain you experience.

Did you know?

Pain scales > can be useful to help measure and monitor the severity
of pain. Questionnaires have also been developed to help patients
and doctors to assess the impact of ADPKD on patients’ wellbeing. You
may wish to ask your doctor about these.

Treatments are recommended to be used in the order shown below until pain relief is achieved.

Non-pharmacological

approaches Medication
Pain directly related Physical > : : .. Minimally invasive
Pain-relief medicines >

to ADPKD Acupuncture > procedures >

Psychological and Other medicines >
educational >

Basic Predicting Treatment .
management the progress to slow ADPKD Follow-up End-stage Kidney
and self-care of ADPKD progression care renal disease transplantation

Surgery >

ADPKD Patient Diagnosis Post-transplant
Route Map and assessment care



https://academic.oup.com/ndt/article/29/suppl_4/iv142/1907510
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Pain

1find that my renal consultant has a
hard time understanding the chronic and
acute pain | get due to ADPKD. It is often
brushed aside:

Anonymous, UK
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Tam lucky not to have encountered renal or
back pain since | have been diagnosed, but
| do believe that practising sport reqularly
helps in managing the pain.

Corinne, France

In my own experience | have found that
hypnotherapy can help to reduce anxiety
and pain.

Brenda, the Netherlands

No one should have pain in their life —
more should be done to try to eradicate pain

in ADPKD patients!’
'_*. fFrancisco, Spain
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Pain scales

Common ways that patients can rate their own pain include:

- Visual analogue scales: you use these to indicate how severe your pain
is on a line between two extremes, such as’‘no pain’and‘pain as bad as
it could be’

© ®

No pain A little pain Nagging Horrible
pain pain

EXTREME
PAIN

- Numerical rating scales: these are like visual analogue scales, but use
numbers to rate the severity of pain, usually between 0 and 10.

S O
0123488678919

No pain Worst
possible pain

9 10

Moderate Unbearable
pain pain
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A radiologist is a doctor who specialises in

r— - pap— . diagnosing and treating disease and injury
- ' using medical imaging techniques such as
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R ———— - x-rays, computed tomography (CT), magnetic
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tomography (PET) and ultrasound.
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Hepatologist

A hepatologist is a doctor who specialises in
diseases of the liver.
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T I o S — Physiotherapy

' r SRR O O F T W & W s O T

S s S S © -G G Gl Physiotherapy is a physical form of treatment

used to help people affected by injury, illness
or disability through movement and exercise,
manual therapy, education and advice.
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Physical
o s W - el e e Sl e - -
¢ MR e e e ——— — —— ., These include physiotherapy, massage, ice and

DD T G S-S Gm—imm——— heat pads, and Alexander technique (which

— . el A Wy, W . W focuses on body posture and movement).
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Acupuncture

B This may help with some types of pain but

CR— )
- has not been tested in ADPKD.
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Psychological and educational

These approaches can be important,
e.g. cognitive-behavioural therapy (CBT)
and psychotherapy.
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. | instructions provided by the doctor or the patient

b1 Pain-relief medicines

B Pain-relief medicines (analgesics) are often used in a
S ‘ladder; starting with milder medicines and working up
to stronger ones if necessary, as follows:

1 - Acetaminophen (paracetamol) is often used first.

1 - Non-steroidal anti-inflammatory drugs (NSAIDs;
e e.g. ibuprofen and diclofenac) or mild opioids may be
used if pain relief is insufficient. However, NSAIDs can
damage the kidneys and they are not recommended
for use by patients whose kidney function is impaired
— you can find more information about their use
| in ADPKD here. If NSAIDs are suitable, they may be

combined with paracetamol.

4 Strong opioids (e.g. morphine) may be used when
other medicines do not provide enough pain relief.
Possible side effects of opioids include constipation,
nausea, vomiting, sedation and mental changes.
These medicines can also lead to psychological
dependen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>