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CKD has many stages,
one of which is the
development of CRI.

The kidneys have 
many jobs in the body.
Therefore, CRI can
change the way the
whole body works.

The kidneys have many jobs in the body. Therefore, CRI can change
the way the whole body works. This guide will focus on just one of the
important changesÑgrowth failure. CRI makes it difÞcult to attain a
normal height and weight for several reasons such as slow bone growth,
malnutrition, and problems using protein. This guide will provide
information on treating CRI-related growth failure with growth
hormone. Growth hormone may help some children with CRI grow
more normally, especially when started early in life.

If there is something you donÕt understand, donÕt hesitate to speak with
your healthcare team. TheyÕre always available to address your concerns
and answer any questions you may have.

U N D E R S TA N D I N G  K I D N E Y  D I S E A S E

If you or someone in your family has chronic kidney disease (CKD) itÕs
likely that you have a lot of questions regarding the disease and how it
will affect your life. One important thing to remember is that the major
difference between people who have CKD and people who donÕt is the
degree to which their kidneys function. Normal kidneys keep the bodyÕs
chemicals in balance and Þlter blood. They play a large part in controlling
blood pressure and tell the body when to make new red blood cells.
When someone has CKD, his/her kidneys arenÕt 100% effective but they
still do some of their normal work. CKD has many stages, one of which is
the development of chronic renal insufÞciency (CRI). These terms are
sometimes used interchangeably, so be sure to talk with your healthcare
team to better understand the terminology used. A simple guide to these
terms is located in the back of this booklet.

TIPS
Your healthcare professional
is your primary source
of information.

Please see the safety 
section on pages 14Ð15
and the accompanying full
prescribing information.

Your healthcare professional is your primary source of information.

Please see important safety information on pages 14Ð15 and accompanying full 
prescribing information.
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Even though growth
failure is a serious issue
for children with CRI, it
can be treated with
growth hormone therapy.

It is important for patients
with CRI to maximize 
their nutritional intake 
in addition to following 
the full treatment plan
their healthcare team 
may prescribe.

Your healthcare professional 
is your primary source of
information.

Please see important safety
information on pages 14Ð15 and
accompanying full prescribing
information.

G R O W T H  A N D  K I D N E Y  D I S E A S E  

Children with CRI may have difÞculty reaching normal height and weight due
to several issues such as problems absorbing protein, anemia, and the buildup
of waste products in the blood. But the main reason is due to ineffective action
of the bodyÕs growth hormone.1

Even though growth failure is a serious issue for children with CRI, it can be
treated with growth hormone therapy. The Þrst 2 years of life are the time of
greatest growth in all children.2 For example, by age 2 most children have
reached half of their adult height. However, children who are born with CKD,
or who develop it in the Þrst few years of life, are likely to grow poorly. Once
they have begun to follow a deÞcient growth pattern, they tend to stay in that
pattern and do not catch up to others in their age group unless they are
properly treated.

Adapted from Betts PR, Magrath G.
Br Med J.1974;1:189-193.Birth Puberty

Height
Child Without CKD

Child With CKD
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Most young people with CRI have normal growth hormone levels, but
they donÕt always grow as well as other people their age. This is because
their bodies donÕt respond to growth hormone in quite the same way as
children who donÕt have CRI. In children with CRI, growth failure is
due to the bodyÕs inability to use the growth hormone effectively.
Usually, when the pituitary gland produces growth hormone, it goes to
the liver and the liver produces insulin-like growth factors, or IGFs.

Think of IGFs as the necessary elements for growth. Growth hormone
does a few things by itself, but most of the work is done by the IGFs
that circulate through the body. In children with CRI, not all of these
things happen the way they are supposed to. Scientists are learning
more about CRI and about how growth hormone actually works. One
thing they do know is that reduced appetite and other nutritional factors
can also contribute to growth failure in children with CRI.

In the past, most young people with CRI grew up to be much 
shorter than other children. Now scientists can manufacture growth
hormone that is identical to what the body makes, and which, added
into the body, can help stimulate growth.

T H E  R O L E  O F  G R O W T H  H O R M O N E

The blood carries hundreds of different chemical messengers some of which
are called hormones. Each one gives instructions to different parts of your
body. Growth hormone is the hormone that makes you grow. It also plays a 
role in how food is used by the body and how fast and how well your
bones grow. 

Growth hormone is made in the pituitary gland, which is at the very
base of your brain. Many healthcare professionals and scientists call the
pituitary the Òmaster glandÓ because it makes several hormones that
activate many other hormones in the body. When you exercise or eat,
messages reach the pituitary and tell it to release growth hormone,
causing growth hormone levels to change throughout the day. The
greatest amount of growth hormone is released while you are sleeping.

Growth hormone helps
your bones to grow 
and it also helps make
new cells throughout
your body.

Growth hormone plays a
role in how fast and how
well your bones grow, as
well as how food is used
by the body.

Most young people with
CRI have normal growth
hormone levels, but they
donÕt always grow as well
as other people their age
because their bodies
arenÕt able to use the
growth hormone fully.

Your healthcare professional is your primary source of information.

Please see important safety information on pages 14Ð15 and accompanying full 
prescribing information.
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H O W  G R O W T H  H O R M O N E  M A K E S  Y O U  G R O W

Growth hormone works in many ways and it plays a big part in making
your bones grow. When you are growing, the tips of your bones are soft
and are separated by a space. As you grow, the ends of your bones
gradually come together until they Þnally touch. When this has
happened, you wonÕt get any taller, although you may still gain weight.

Your growth depends on many different things, including the food you
eat and the way your body responds to growth hormone. Besides its
effect on your bones, growth hormone also tells your body to make new
proteins, the building blocks of all cells. Your hair, skin, muscles, and
internal organs are made with different kinds of protein. 

Having CRI means you may need extra help growing. Growth hormone
therapy can help kids with CRI to reach a greater adult height.3

Having CRI means you 
may need extra help
growing. Growth hormone
therapy can help kids with
CRI to reach a greater
adult height.3

Your healthcare professional is your primary source of information.

Please see important safety information on pages 14Ð15 and accompanying full 
prescribing information.
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Growth hormone is given by injection. A lot of kids Þnd that itÕs easy to
give themselves the injections. ItÕs not difÞcult to learn and most kids
get used to it quickly. By age 10, most young people can take charge
and give themselves their own injection after they have had instruction
from their healthcare team. Following directions from your healthcare
team will offer you the greatest chance for success.

Young people with CRI must get adequate nutrition. Growth hormone
canÕt make up for malnutrition, so you should be aware of your diet and
make sure you are eating enough of the right foods (and not eating the
wrong ones) and taking any other medicines your doctor has prescribed.

T R E AT I N G  G R O W T H  FA I L U R E  
W I T H  G R O W T H  H O R M O N E

When you were diagnosed with CRI, your healthcare team began to
monitor your height and weight and compared them to those of
children who do not have CRI. Once this is done, many healthcare
professionals will often prescribe growth hormone if they think you are
not growing well. It is recommended that you start your growth hormone
treatment as early as appropriate if your growth is below normal. This
gives you the best chance of reaching a height that is close to normal.3

Once it has been
determined that you
could beneÞt from
growth hormone therapy,
your healthcare team
may prescribe it if 
they think you need it 
to help your growth.

Talk to your healthcare
team about both the 
risks and beneÞts of 
growth hormone therapy.

Beginning growth
hormone treatment as
early as possible will give
you the best chance of
reaching a height that is
close to normal.3

It is also important to
have regular check-ups
for a type of bone
disease called renal
osteodystrophy. 

Your healthcare professional is your primary source of information.

Please see important safety information on pages 14Ð15 and accompanying full 
prescribing information.



1312

It may take 3 to 6 months for Nutropin AQ and Nutropin to have a
noticeable effect, so itÕs important that you keep your appointments with
your healthcare team so that the changes in your body can be monitored.
After a few visits, it will be possible to see whether you are beginning to
grow more quickly than you were before you started therapy. 

There is a lot of information available that indicates growth hormone 
can help you grow. Research has shown that patients on Nutropin AQ 
and Nutropin showed substantial growth in the Þrst and second years 
of therapy.4

Safety Considerations 5,6

A small number of patients treated with growth hormone have
experienced headaches associated with increased pressure within the
head. Patients with growth failure in CRI should have periodic check-ups
for a type of bone disease called renal osteodystrophy. Additionally,
some patients have experienced hip and/or knee pain, and others have
experienced allergic reactions.  

Talk to your healthcare team about the beneÞts of therapy with Nutropin AQ
and Nutropin, as well as the risks.

U S I N G  N U T R O P I N  A Q  A N D  N U T R O P I N  T O  
T R E AT  C R I  G R O W T H  I S S U E S

Nutropin AQ¨ [somatropin (rDNA origin) injection] and Nutropin¨

[somatropin (rDNA origin) for injection] are 2 types of growth hormone
available from GenentechÕs family of products. These 2 products are
indicated for the treatment of growth failure associated with CRI, up to
the time of kidney transplantation. Nutropin therapy is one part of the
overall strategy to manage your CRI in the best possible way. 

GenentechÕs Nutropin AQ Pen¨ is simple to prepare and use. Whether
you give yourself the shots or someone else does, itÕs important that you
follow your healthcare teamÕs instructions. They will tell you how much
growth hormone you should take, and they will teach you how to give the
injections. ItÕs a good idea to take growth hormone at the same time every
day. It also helps if you mark each dayÕs injection site on a calendar to keep
from injecting the same place every time. 

If a kidney transplant is being considered in the future, an important 
goal of growth hormone treatment is to optimize your height before
transplantation because some of the medication that must be taken after 
a kidney transplant can interfere with growth.3

Nutropin AQ and 
Nutropin are 2 
growth hormones
available from
GenentechÕs family 
of products. 

GenentechÕs Nutropin 
AQ Pen is simple to
prepare and use.

TIPS
Talk to your healthcare 
team if you have any
questions about growth
hormone or its administration.

Your healthcare team can
provide you with information
concerning the beneÞts of
growth hormonetherapy, as
well as the risks involved.

Your healthcare professional is your primary source of information.

Please see important safety information on pages 14Ð15 and accompanying full 
prescribing information.
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I M P O RTA N T  S A F E T Y  I N F O R M AT I O N 5,6

To make sure your CRI is being managed in the best way possible, your
healthcare team will run tests to see if your body is responding to therapy.
Discuss risks and beneÞts with your healthcare team. Here are some of the
potential risks associated with growth hormone therapy. 

¥ Increased pressure within the head (combined with visual changes,
headache, nausea, and/or vomiting) has been reported in a small number of
patients treated with growth hormone.

¥ Patients with growth failure in CRI should have periodic check-ups for a
type of bone disease called renal osteodystrophy.

¥ Some patients have experienced hip and/or knee pain, and others have
experienced allergic reactions. Contact your healthcare team immediately if
you encounter these side effects.
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¥ Growth hormone should not be initiated to treat patients with acute critical
illness due to complications following open heart or abdominal surgery,
multiple accidental trauma, or to patients having acute respiratory failure. 

¥ Growth hormone should not be used for growth promotion in pediatric
patients whose bone growth is completed. 

¥ Growth hormone should not be used in patients with active cancer and
should be discontinued if evidence of cancer develops. 

¥ Growth hormone may affect your bodyÕs response to insulin. Please consult
your healthcare professional if you have diabetes.

Your healthcare professional is your primary source of information.

Please see accompanying full prescribing and safety information.
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A N S W E R S  T O  S O M E  F R E Q U E N T LY  
A S K E D  Q U E S T I O N S

Q: Why must growth hormone be given by injection?
A: Growth hormone medications must be given by injection because they are

proteins. If the medication were taken by mouth, it would be broken down
by digestion in the stomach and intestines and would never get to the rest
of the body to do its job.

Q: How will I know how to use growth hormone?
A: Your healthcare team will teach you how to administer growth hormone.

Q: How does the healthcare professional decide what dose of growth
hormone to prescribe?

A: Your healthcare professional will calculate your individualized growth
hormone dose based on your weight and requirements.

Q: Can we take growth hormone with us if we go on vacation?
A: Unless your healthcare professional tells you otherwise, continue to administer

your injections while you are away from home. Supplies can be carried in a
travel cooler. Vials of growth hormone should be kept cold (never frozen) and
protected from light. Check with your travel agent or airline to Þnd out about
any rules that might affect the transport of medication and injection supplies on
board a plane or into another country.

ADDITIONAL RESOURCES

www.magicfoundation.org (MAGIC
Foundation)ÑOffers kidsÕ programs such as
MAGIC Maniacs Newsletter, a pen pal sign-up
list, and a place for kids to share stories.

www.kidney.org (National Kidney Foundation)Ñ
A great source for patient and family 
education materials.

www.aakp.org (American Association of Kidney
Patients)ÑFeatures up-to-date articles,
newsletters and an "Ask the Doctor" section
with advice from nephrologists.

The Web sites listed above offer some valuable
information, however they are not afÞliated
with Genentech, Inc. and are not the only
sources of information on this topic.

17

Q: What are the risks of growth hormone therapy in CRI?
A: A small number of patients treated with growth hormone have experienced

pressure within the head (combined with visual changes, headache, nausea,
and/or vomiting). Patients with growth failure in CRI should have periodic
check-ups for a type of bone disease called renal osteodystrophy.
Additionally, some patients have experienced hip and/or knee pain, and
others have experienced allergic reactions. Contact your healthcare team
immediately if you encounter these side effects and to Þnd out about any
other risks associated with growth hormone therapy.

Q: How can I monitor the therapy?
A: Visit your healthcare team often and follow their directions carefully. To

make sure your CRI is being managed in the best way possible, your
healthcare team will run tests to see if your body is responding to therapy.

17

Your healthcare professional is your primary source of information.

Please see important safety information on pages 14Ð15 and accompanying full 
prescribing information.



1918

E
K
C
S
M
V
G
Z
J
H
G
G
M
G
N
Q
D
A
S
N

P
S
M
F
N
F
S
T
G
R
F
Z
R
R
J
J
N
J
J
B

U
E
A
N
Y
Y
A
X
J
N
L
E
M
O
L
S
O
G
V
H

X
H
C
E
E
D
S
M
X
A
D
Q
V
W
V
T
T
F
I
E

W
T
K
N
S
Q
L
K
B
B
Q
I
X
T
N
A
N
A
O
S

U
Z
D
W
L
I
U
U
L
T
P
U
X
H
T
I
E
K
H
O

M
I
V
Z
X
I
D
O
Y
N
Z
P
W
H
H
M
D
B
V
L

K
U
E
J
L
D
O
Y
Z
R
E
O
A
O
L
E
N
Z
L
A

G
M
L
I
A
D
R
O
E
J
O
V
O
R
J
N
E
G
G
S

I
R
C
A
C
M
L
J
V
N
Q
T
J
M
M
A
B
G
K
I

W
B
M
E
N
T
Q
Q
K
N
D
Y
I
O
Y
J
Q
B
F
T

B
P
L
R
U
E
T
H
W
K
O
I
K
N
N
Q
U
U
D
T

L
L
B
U
J
A
R
B
Q
J
M
I
K
E
V
E
B
U
V
A

S
U
L
F
N
E
X
Y
W
R
J
Z
X
C
N
Q
H
A
B
H

G
U
T
Y
O
P
M
N
T
I
D
W
N
I
I
A
Y
T
K
R

N
K
X
E
O
F
V
A
Z
E
F
Z
P
J
F
N
R
V
H
Q

C
Z
X
E
H
F
Q
D
F
X
K
A
J
X
H
W
O
Q
J
H

O
F
K
O
X
S
L
U
R
Q
I
T
Z
L
A
L
K
R
N
S

K
Y
A
O
J
Z
V
Y
E
X
E
E
N
Q
O
Z
M
C
H
A

N
O
I
T
A
T
N
A
L
P
S
N
A
R
T
D
Z
F
X
C

F R E Q U E N T LY  U S E D  T E R M S  

ANEMIA:A condition caused by a decrease in the number of red blood cells in your
body. Symptoms include paleness, weakness, fatigue, and shortness of breath. 

CHRONIC KIDNEY DISEASE (CKD):Progressive loss of kidney function caused by
diseases likes diabetes, high blood pressure, glomerulonephritis, etc. 

CHRONIC RENAL INSUFFICIENCY (CRI):One of the many stages of CKD.

DOSE:The amount of medication or treatment given at one time.

ENDOCRINOLOGY: A branch of biological science that studies glands and the
substances they secrete.

GROWTH HORMONE DEFICIENCY: A pituitary disorder resulting in short stature and
other physical ailments. GHD occurs when the production of growth hormone,
secreted by the pituitary gland, is disrupted. Since growth hormone plays a critical
role in stimulating body growth and development, and is involved in the production
of muscle protein and in the breakdown of fats, a decrease in the hormone affects
numerous body processes.

HORMONE:A chemical substance produced in the body to control the activity of
certain cells.

INTRACRANIAL HYPERTENSION (IH): Increased pressure within the brain in the
absence of a tumor. Symptoms may include headache, nausea, vomiting, and visual
changes. Benign intracranial hypertension is also called pseudotumor cerebri.

KIDNEY FAILURE:The stage of chronic kidney disease where 85% to 90% or more of
kidney function has been lost, and treatment with dialysis or a kidney transplant is
required to maintain life. Also called end-stage renal disease, or ESRD.

KIDNEYS:The two vital organs, located behind the abdominal cavity, that maintain
the balance of ßuids and chemicals in the body, remove waste products from the
blood, release important hormones, and help to regulate blood pressure.

LYOPHILIZED: Existing in a dry, powder form.

NEPHROLOGIST: A medical doctor who deals with functions and diseases of the kidneys.

PHYSIOLOGY: The science of how parts of the body work.

RED BLOOD CELLS:The cells in your blood that carry oxygen and nutrients to all your
cells. If your level is too low, you have a disorder called anemia, which makes you
feel tired.

RENAL:Refers to the kidney. 

RENAL OSTEODYSTROPHY: A combination of bone disorders usually caused by
chronic kidney failure (renal disease). This bone disease, which is also simply called
osteodystrophy, is common in patients on chronic hemodialysis.

SUBCUTANEOUS:Under the skin.

TRANSPLANTATION:An operation in which an organ, such as a heart, kidney, liver, or
pancreas is transplanted from one person to another. 

X-RAY:A technique that uses electromagnetic radiation to visualize internal body
parts on Þlm.

ANEMIA

CHRONIC KIDNEY DISEASE

CRI

GROWTH HORMONE

KIDNEYS

RED BLOOD CELLS

RENAL

TRANSPLANTATION

W O R D  S E A R C H

Your healthcare professional is your primary source of information.

Please see important safety information on pages 14Ð15 and accompanying full 
prescribing information.


