


Multiple Pituitary Hormone Deficiency

Gonadotrophin and Sex Hormone Deficiency

In newborn male children with gonadotrophin deficiency, there may
be physical signs such as a very small penis or testes that have not
descended. A brief course of treatment with testosterone in the first
few weeks of life can increase penis size and may trigger the testes to
descend although sometimes surgery is required.

It is much more difficult to detect gonadotrophin deficiency in newborn
girls and during the middle-childhood years (between the ages of two
and nine years) as there are no physical changes expected and blood
tests for gonadotrophin levels are normally low during this period. The
problem does not usually become apparent until the time when the
child is expected to undergo puberty. If there is no message from the
hypothalamus and or pituitary gland, the child will not start to develop
or go through puberty. The normal time for beginning of puberty
depends on many factors including the health of the child and the ages
at which parents had their puberty. However, for children where MPHD
is suspected, careful monitoring at this time will be needed to assess
whether normal progress is occurring.

Some children with apparently ‘isolated’ growth hormone deficiency in
childhood will also have some deficiency of the hormones involved in sexual
development. Therefore, children with growth hormone deficiency should
have further tests checking for gonadotrophin deficiency from around nine
years of age.

In girls, as gonadotrophins stimulate the growth of the ovaries, a pelvic

ultrasound may be helpful as it will reveal the size, appearance and
maturation of the ovaries and show whether they are of average size for age.
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In boys, delayed puberty is quite common. This means it is difficult to
tell if there is an actual deficiency of gonadotrophins or if gonadotrophin
release is simply delayed.

Even if there is doubt about the actual cause of delayed puberty, treatment
with sex hormones should be started to trigger puberty if either a boy or girl
has failed to start normal sexual development within the expected range

of time for their peers. Once puberty and growth have been completed, it
may be advisable to stop the male and female hormone replacement for a
few months, in order to assess whether the body will be able to produce
its own hormones or whether long term treatment will be needed. This is
particularly important in order to give the adolescent an idea of whether
his or her future fertility is normal, or whether extra treatment to stimulate
fertility may be required in due course.

Initial treatment has involved gradually promoting the development of
sexual characteristics through the administration of slowly increasing
amounts of sex hormones over a period of around three years. Boys

will have testosterone therapy (injections) and girls will have oestrogen
(tablets or skin patches) at first, with the addition of progesterone towards
the end of puberty.

Recently, a different method of inducing puberty has been used for

boys who have gonadotrophin deficiency. This involves replacement of
the missing hormones FSH and LH, in gradually increasing doses until
puberty is complete and fertility achieved as shown by sperm production.
The boy is then changed over to testosterone treatment until he wants

to start a family, at which time he can repeat the same treatment that
was used to induce puberty. This newer type of treatment is not used for
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Multiple Pituitary Hormone Deficiency

girls because all their eggs (ova) are present from birth and the ovaries
only need to be stimulated to produce an egg when the girl wants a
pregnancy. The endocrinologist who looks after the patient for MPHD may
need to refer them to a fertility specialist at this time.
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Thyroid Stimulating Hormone
(TSH) Deficiency

The Thyroid Gland

The thyroid gland is located in the front of the lower part of the neck

and consists of two connected lobes. It secretes thyroid hormone
(thyroxine) in response to thyroid stimulating hormone (TSH) produced
by the pituitary gland. The thyroid gland is involved in the regulation of
metabolic rate which is the speed at which the body breaks down (or
metabolises) food, for many normal daily body functions. Metabolic rate
varies from person to person and is affected by factors including age, size,
diet, and exercise as well as hormone levels.

Thyroid Hormone Deficiency

The thyroid gland produces thyroxine (thyroid hormone), which is very
important for normal growth and development throughout childhood. It
is essential for normal brain growth in the first two years of life and helps
with brain function. Therefore it is very important to monitor the dose of
thyroxine with blood tests. Thyroxine also has a vital role in controlling
the rate of the body’s metabolism in children and adults. Its deficiency
may cause sluggishness, weight gain, constipation and dry skin.

If the hypothalamus does not produce enough thyrotropin releasing
hormone (TRH), or the pituitary gland does not produce enough thyroid
stimulating hormone (TSH), the thyroid will not be stimulated to produce
enough thyroxine to meet the body’s needs. This is called secondary
hypothyroidism.

The treatment of hypothyroidism is relatively simple. To increase the
levels of thyroxine in the body, replacement thyroxine is given in tablet
form as a daily dose. The dose required varies with body size and
dosages may need to be increased as the child grows. Regular blood
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tests measuring the levels of thyroid hormones will be necessary usually
2-4 times a year. The doctor will also regularly assess the rate of growth
and bone development as another way to monitor the effectiveness of
replacement hormone therapy.

In children with isolated growth hormone deficiency, commencing growth
hormone replacement therapy can result in a temporary lowering of
thyroxine due to suppression of pituitary hormone release (including
TSH). This usually resolves within six months and long-term treatment
with thyroxine may not be necessary. Sometimes the thyroid hormone
level remains low during growth hormone treatment, so the addition of
thyroxine may be required.
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Adrenocorticotrophic Hormone
(ACTH) Deficiency

The Adrenal Glands

The adrenal glands are two triangular glands that lie close to the kidneys.
Each gland is the size of a broad bean and consists of two parts — the
medulla (inside part) and the cortex (outside part).

The adrenal cortex is stimulated by adrenocorticotrophic hormone
(ACTH) produced by the pituitary gland. In response to this stimulation,
the adrenal cortex releases cortisol and, to some extent, aldosterone.
Cortisol is important in controlling the body’s response to ‘stress’, the
maintenance of blood pressure and the amount of sugar in the blood.
Aldosterone controls the concentration of salt in the body but is not
usually affected in MPHD.

ACTH Deficiency

Adrenocorticotrophic hormone (ACTH) is one the least common hormones
to become deficient in MPHD. When the body is stressed, such as during
illness or surgery, the body must produce more ACTH and cortisol to
maintain the blood pressure, blood glucose level and generally to be able to
cope with the stress. People with untreated ACTH deficiency have low levels
of cortisol and can experience episodes of dangerously low blood pressure
and low blood sugar levels when the body is stressed. Undiagnosed ACTH
deficiency may lead to slow recovery from operations, injuries and illness.

Synthetic forms of cortisol (hydrocortisone or cortisone acetate) are used as
replacement treatment for people with ACTH and cortisol deficiency. Tablets
are given two or three times a day. The normal release of cortisol from the
adrenal glands is higher in the morning. To mimic the body’s production

of natural cortisol, a larger dose is given first thing in the morning and the
remainder in the afternoon and evening.
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It is important to give just the right amount of hydrocortisone to maintain
normal growth and metabolism as too much cortisol can result in side
effects such as weight gain and slowing of growth in height. Occasionally it
may be necessary to perform blood tests to check that the dose is correct.
Too little hydrocortisone can cause low energy levels, low blood sugar and
low blood pressure.

At times of acute illness, a person with ACTH deficiency cannot respond
to the stress of the illness. It is important that extra hydrocortisone
cortisone is given on these occasions.

Minor lliness

In case of minor illness such as the flu or gastroenteritis, the dose of
hydrocortisone should be increased during the illness. The dosage to be
used should be discussed with the doctor.

Major Iliness

In the case of major illness, such as any major fracture or any general
anaesthetic (including for radiological proceeding such as MRI Scans) or
when the child cannot take the oral stress dose during minor illness (see
above), an injection of hydrocortisone must be given. The endocrinologist
will advise the correct dose depending on the age and size of the person.
This should be repeated every 4-6 hours until the patient is better.
Thereafter, the oral dose should be taken again at an increased dose
decided by the doctor.

All people who have MPHD with ACTH deficiency should either wear

some form of medical alert bracelet or pendant, and/or carry information
with them at all times, giving advice on how to manage a crisis situation.
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Many doctors may not have seen a patient with this type of problem and
may not be familiar with the correct treatment.

The recommended doses of hydrocortisone for major illness
or when oral hydrocortisone cannot be taken are as follows:

Age and Weight (Kg) Dose of hydrocortisone
<6 months (<7 kg) 25 mg
6 months-2 years (8-12 kg) 50 mg
3-10 years (13-30 kg) 100 mg
\_ >10 years (=30 kg) 100-200 mg )

In the event of illness, your doctor will advise when to
increase the dose of hydrocortisone/cortisone and what
dose is to be given in the event of illness.

Ask your doctor for an instruction letter for minor and
major illnesses and for situations when intramuscular
hydrocortisone is to be given.
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Vasopressin Deficiency

The posterior lobe of the pituitary gland produces vasopressin, also
known as antidiuretic hormone (ADH). Vasopressin acts on the kidneys,
adjusting how much water is retained in the body or excreted in the urine
thereby controlling the concentration of the blood. If the blood becomes
too concentrated, vasopressin is produced and the kidneys are signalled
to retain water. Vasopressin secretion results in the urine becoming

more concentrated and the blood become more dilute. Once the blood
concentration is back to normal the pituitary stops producing vasopressin.

Vasopressin deficiency is known as central diabetes insipidus. This
condition results in large quantities of dilute urine, as there is no signal to
the kidneys to retain water. The blood becomes increasingly concentrated,
resulting in extreme thirst and the individual has to drink large amounts
of water to make up for the water lost in the urine.

The treatment for diabetes insipidus is replacement therapy with
desmospressin (or DDVAP) which is a synthetic form of vasopressin.
This can be given as tablets, nasal drops, nasal spray, injection and also
as a wafer that goes under the tongue. In most patients oral tablets are
the best way to take DDAVP. In young children requiring small doses of
DDAVP, the tablets can be diluted in water and the smaller doses given
as required, after instruction from the treating doctor. In situations when
oral absorption of the drug may not be reliable or predictable (e.g. severe
vomiting illness), nose drops containing DDAVP can be considered. Your
doctor will advise you on the best way to take DDAVP.
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The body will detect the need to drink and balance fluid intake and
output by increasing or decreasing thirst appropriately. It is important not
to overdose on DDAVP or drink too much water because it will result in
dangerous build up of fluid in the body and brain.

For more information, please refer to the Hormones and Me booklet
“Diabetes Insipidus”.
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Summary

Not all children with GH deficiency go on to develop further pituitary
hormone deficiencies and not all the hormone deficiencies described

in this booklet will apply to every child with MPHD. It is important

to remember however that the loss of pituitary hormones can occur
gradually over long periods of time. Regular medical assessment for signs
of other hormone deficiencies in children with isolated growth hormone
deficiency is important.
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Some Useful Tips

It is important to treat the child with MPHD as normally as possible
and allow him or her to undertake normal age-related activities.

Children with MPHD should wear a medical alert bracelet stating that
they have MPHD. This is particularly important for those children with
cortisol deficiency, in addition to GH deficiency, because of the risk of
low blood sugar and low blood pressure during stressful situations
(e.g. accidents).

When travelling it is wise to carry a letter from the doctor explaining
MPHD, the treatment and the need for carrying drugs or syringes.

Parents of children who have episodes of low blood sugar or low blood
pressure or vomiting associated with MPHD should have injectable
hydrocortisone available and know how to administer it in case of an
emergency. The doctor will arrange instruction on how to administer
the necessary injection.

The doctor will advise of when to increase the dose
of hydrocortisone/cortisone and what dose is to be given
in the event of illness.

Have an emergency plan and always carry it with you.
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Questions and Answers

Are pituitary deficiencies reversible?

No, once pituitary hormones become deficient it is very rare that they can
be reversed. They can however be treated very successfully with hormone
replacement therapy.

Can hypothalamic and pituitary hormone deficiencies develop

in adult life?

Yes, some hormone deficiencies in MPHD may not appear until later

in life. This is why regular medical check-ups are essential right into
adulthood. Sometimes during adolescence, the paediatric endrocrinologist
will refer the child to an endocrinologist who specialises in the care of
adults with hormone disorders such as fertility issues.

What is transition?

It is a process of change of care from a children’s endocrinology team
to an adult endocrinology team just like changing from primary to high
school. It is important that you and your child know about this process.
You should discuss with your paediatric team and have a plan of how,
when and where transition should occur.

Does the rapid development of additional hormone deficiencies suggest
that there is a tumour or cyst in the brain?

No, not necessarily. There are many conditions that can result in evolving
pituitary insufficiency and sometimes the actual cause remains a mystery
(idiopathic pituitary insufficiency). However, rapidly progressive losses of
pituitary hormones may indicate presence of a tumour in some people.
The specialist will explain the possible causes of pituitary insufficiency
and the need for further tests.
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What is the cause of diabetes insipidus (vasopressin deficiency)?
Diabetes insipidus results from a problem associated with the posterior
(rear) lobe of the pituitary gland. Usually a cause can be identified
folllowing tests of hypothalamic and pituitary function along with special
X-rays and scans (such as a MRI scan of the brain). The exception is when
diabetes insipidus is due to a genetic defect inherited from the parents.

Is it important for the child to have special X-rays or scans of the
pituitary gland?

For children with MPHD it is usually recommended that these tests

be performed to exclude the presence of pituitary cysts or tumours.
Occasionally, in a child who develops diabetes insipidus with or without
MPHD, these scans may need to be repeated every 3-12 months for
several years to be sure that a small tumour is not developing in the area.
The specialist will advise if these tests are necessary.

Will sexual development and function be normal in individuals

with MPHD?

Yes, if gonadotrophin deficiency is present, male and female hormone
replacement will be given. This will trigger the development of the normal
sexual characteristics that occur with puberty. Male and female hormone
therapy will continue into adulthood to maintain sexual development as
well as libido (sex drive).
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Will a child with MPHD be able to have children in the future?

In most cases, yes, although this will depend on the underlying cause of
their MPHD. Specialised hormone treatment can induce fertility, making
it possible to have children. The endocrinologist will discuss this as your
child grows up and the young adult will need to be aware that he or she
may need to see a specialist in the field of fertility when they wish to start
a family.

Does a child with isolated growth hormone deficiency need to continue
to see an endocrinologist into adult life?

Yes, additional pituitary hormone deficiencies may occur later in life so

it is important that he or she is under the care of an endocrinologist who
can prescribe appropriate hormone replacement therapy.
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Glossary

Aldosterone
A steroid hormone produced by the adrenal gland that helps regulate salt
concentration in the body.

Androgens
Male sex hormones including testosterone.

Congenital
A feature or condition that is present from birth, but not
necessarily hereditary.

Cortisol
A steroid hormone produced by the adrenal cortex. There are a number of
hormones made by the adrenal gland and they are called corticosteroids.

Endocrine Gland

A gland that makes hormones and release them into the blood. The pituitary,
thyroid, adrenal, testes (testicles) and ovaries are all endocrine glands. All of
the glands together make up what is termed the endocrine system.

Endocrinologist
A doctor who specialises in the disorders of the endocrine glands.

Gonads

A term that refers to the sex glands, the ovaries in females and the testes
in males.

Growth Hormone

A hormone released by the pituitary gland, which promotes growth.
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Hormone

A chemical substance that is made by an endocrine gland and carries
messages from one cell to another via the bloodstream. Hormones
stimulate growth and sexual development and help to regulate the body’s
metabolism. There are a large number of hormones that have widespread
effects on the body, such as cortisol, thyroid hormone and growth
hormone. Normally the body carefully controls the release of hormones as
too much or too little may disrupt the body’s delicate balance.

Hormone Replacement Therapy (HRT)
Hormone medicines which are used for the treatment of diseases when
the body cannot make enough hormones by itself.

Hypoglycaemia
A low level of glucose in the blood.

Hypothalamus
Part of the base of the brain that controls the release of hormones from
the pituitary gland.

Hypothyroidism
Low levels of hormones produced by the thyroid gland.

Idiopathic

The term used to describe the situation when no reason can be found to
explain the cause of a disease or disorder.
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Magnetic Resonance Imaging (MRI Scan)

A technique for obtaining high-resolution scans of the brain and other
parts of the body. There is no exposure to X-rays and they can therefore
be repeated in the same person many times.

Oestrogen

A group of female hormones, that are produced by the ovaries from the
onset of puberty and continuing until menopause, which controls female
sexual development.

Paediatric Endocrinologist
A doctor who specialises in the disorders of endocrine glands/hormones
in children.

Progesterone

One of the two female hormones that is produced mainly by the ovaries
from the onset of puberty and continuing until menopause, which
controls uterine bleeding.

Puberty
The process of physical changes when a child’s body becomes an adult’s
body and the child becomes physically capable of reproduction.

Subcutaneous Injection
An injection given beneath the skin.

Testosterone

Male sex hormone, which is produced in the testes (testicles) and
controls male sexual development.
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Multiple Pituitary Hormone Deficiency

Thyroxine
A hormone produced by the thyroid gland.

Uterus
Womb.
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Support Organisations
and Further Reading

Australian Pituitary Foundation Ltd
PO Box 105 Kellyville NSW 2155
Ph: 1300 331 807

Email: support@pituitary.asn.au
www.pituitary.asn.au

Australian Thyroid Foundation

Suite 2, 8 Melville Street, Parramatta NSW 2150
Ph: 02 9890 6962

Email: info@thyroidfoundation.com.au
www.thyroidfoundation.com.au

Australasian Paediatric Endocrine Group (APEG)
Www.apeg.org.au

Diabetes Insipidus Foundation, Inc
www.diabetesinsipidus.org

The Endocrine Society
www.endo-society.org

The Hormone Foundation
www.hormone.org

Pituitary Network Association (USA)
WwWw.pituitary.org
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Pituitary Foundation UK
www.pituitary.org.uk

UK Child Growth Foundation
www.childgrowthfoundation.org

UK Society for Endocrinology
www.endocrinology.org

The Magic Foundation
www.magicfoundation.org
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Merck Serono is proud to bring you this booklet from the Hormones

and Me educational series. We aim to provide readers with a better
understanding of the issues relating to endocrine disorders particularly in
children. We hope that you find it a valuable and helpful resource.

Please ask your doctor or nurse for further information on the resources
available to you.

The Hormones and Me series includes:

Growth Problems in Children

Turner Syndrome

Craniopharyngioma

Diabetes Insipidus

Puberty and its Problems

Delayed Puberty

Multiple Pituitary Hormone Deficiency (MPHD)
Congenital Adrenal Hyperplasia (CAH)
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Growth Hormone Deficiency in Adults
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. Management of Emergency or ‘Stress’ Situations where
Hypoglycaemia or Cortisol Deficiency Occur

11. Intrauterine Growth Retardation (IUGR)
12. Congenital Hypothyroidism
13. Klinefelter Syndrome

© 2011 Merck Serono Australia
No part of this booklet may be reproduced in any form without prior written consent.
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DISCLAIMER

Speak to an appropriate healthcare professional

The information contained in this booklet is a general guide only and should not be relied
upon, or otherwise used, in place of medical advice.

Any medical information contained in this booklet is not intended as a substitute for informed
medical advice. You should consult with an appropriate healthcare professional on (1) any
specific problem or matter which is covered by information in this booklet before taking any
action; or (2) for further information or to discuss any questions or concerns.

Whilst we have taken reasonable steps to ensure the accuracy of the contents of this booklet,
it is provided on the terms and understanding that Merck Serono Australia Pty Ltd. (and their
respective officers and employees) and all other persons involved in the writing, development,
publication, distribution, sponsorship or endorsement of this booklet, to the fullest extent
permitted by applicable law, are not responsible for (1) any error or any omission from this
booklet; (2) make no warranties, representations or give any undertakings either express or
implied about any of the content of this booklet (including, without limitation the timeliness,
currency, accuracy, correctness, completeness or fitness for any particular purpose of

the booklet or its content); (3) are not responsible for the results of any action or inaction
taken on the basis of any information in this booklet; (4) are not engaged in rendering any
medical, professional or other advice or services; (5) expressly disclaim any and all liability
and responsibility to any person in respect of anything done by any such person in reliance,
whether wholly or partially, upon the whole or any part of the contents of this booklet.

Merck Serono Australia Pty Ltd
ABN 72 006 900 830

Connections

Unit 3-4, 25 Frenchs Forest Road East for Growth
Frenchs Forest NSW 2086 AUSTRALIA J
MET-MAY-11-ANZ-07




Multiple Pituitary Hormone
Deficiency (MPHD)

This booklet is valuable reading for anyone
with Multiple Pituitary Hormone deficiency (MPHD).

It is also recommended reading for their family and friends.
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