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Diabetes insipidus

Diabetes insipidus is a rare condition where the body is unable to control
the balance of water. People with diabetes insipidus become very thirsty
and pee a lot.

What is diabetes insipidus ?

Diabetes insipidus is a different condition to type 1 diabetes and type 2
diabetes (diabetes mellitus, usually just called 'diabetes’). They were given
similar names because they can have similar symptoms, but they are very
different illnesses.

Diabetes insipidus occurs when the body can't control the balance of water.
In diabetes insipidus, the kidneys lose control of how much water passes
out in urine (pee). People with diabetes insipidus therefore pass large
amounts of dilute urine, meaning they have to pee a lot. The medical word
for passing large volumes of urine is polyuria.

This means that people with diabetes insipidus lose a lot of fluid in their
urine. They become very thirsty as a result, and drink large amounts of
water. The medical word for drinking lots of water is polydipsia.

People with diabetes insipidus can become dehydrated easily. The levels of
salts in their blood - particularly sodium - can become too high.

There are four types of diabetes insipidus (described below):

e Cranial diabetes insipidus, which is caused by a problem in the brain.

e Nephrogenic diabetes insipidus, which is caused by a problem in the
kidney.

e Gestational diabetes insipidus, which occurs in pregnancy.
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e Dipsogenic diabetes insipidus, which is caused by a different
problem in the brain that makes people drink too much water.

Cranial diabetes insipidus

Cranial diabetes insipidus occurs due to a problem in the brain.

The brain normally produces a hormone called antidiuretic hormone (ADH),
also known as vasopressin. ADH is made in a part of the brain called the
hypothalamus, and transported to another part of the brain, the pituitary
gland, from which it is released into the blood. ADH causes the kidneys to
retain water in the body, and produce concentrated urine.

Cranial diabetes insipidus occurs when there is damage to the
hypothalamus or pituitary gland, causing less ADH to be released. Lower
levels of ADH mean the kidneys lose more water, producing large amounts
of dilute urine.

Causes of cranial diabetes insipidus include:

e Head injury.

e Cancerous (malignant) or non-cancerous (benign) tumours of the
brain or pituitary gland.

e Damage from surgery to the brain near the pituitary gland and
hypothalamus.

e |diopathic diabetes insipidus, when no clear cause is found.

e This accounts for about one-third of people with diabetes
insipidus.

e It's thought that this may be due to an auto-immune problem.
e Brain infections including encephalitis and meningitis.

e Brain damage from lack of oxygen, which can happen if someone's
heart stops (cardiac arrest).

e Rare inherited conditions, such as familial cranial diabetes insipidus
and Wolfram syndrome.
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Nephrogenic diabetes insipidus

Nephrogenic diabetes insipidus happens when ADH is still being produced,
but the kidneys aren't responding to it. So, the kidneys produce large
amounts of diluted urine, and lose lots of water from the body.

Causes of nephrogenic diabetes insipidus include:

e Rare inherited (genetic) conditions.

o Medications, particularly lithium, a medication used to treat bipolar
disorder. Roughly 1in 5 people taking long-term lithium develop
some level of nephrogenic diabetes insipidus.

e  Persistently high levels of calcium in your blood. This seems to stop
the kidneys from being able to produce concentrated urine.

e Persistently low levels of potassium in the blood. This has the same
effect.

e Other medical conditions, such as sickle cell disease or polycystic
kidney disease.

Gestational diabetes insipidus

This occurs in pregnant women, but is rare. When it does happen, it usually
starts in the third trimester of pregnancy and goes away within a few weeks
after giving birth.

It's caused by excessive breakdown of ADH by an enzyme produced by the
placenta.

This is more likely to happen in women who are pregnant with more than
one baby, as they have more placental tissue, which produces more of the
enzyme. The liver also helps to control enzyme activity, so pregnant women
with liver problems may be more likely to develop it.

It often goes undiagnosed, because most women find that they pee more

often during pregnancy, and the symptoms may just be thought to be
normal.
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Dipsogenic diabetes insipidus

Dipsogenic diabetes insipidus happens when people drink excessive
amounts of fluids.

This can happen because the part of their brain that controls the sensation
of thirst is not working properly, meaning that they feel very thirsty (and
drink fluids) even when they shouldn't,

This can be caused by:

e Damage to the hypothalamus (part of the brain) by a head injury,
surgery, infections, or tumours.

e Mental health conditions, such as schizophrenia.

How common is diabetes insipidus?

Diabetes insipidus is quite rare. It affects about 1in 25,000 people. It can
happen at any age, but tends to be seen more often in adults. Inherited
causes of diabetes insipidus are usually diagnosed in childhood.

Diabetes insipidus symptoms

The main symptoms of diabetes insipidus are:

e Passing large amounts of urine (polyuria).

e People with diabetes insipidus may pass between 3 and 20 litres
of urine per day.

e This can cause people to pass urine frequently (up to every half
an hour), including waking up at night frequently to pass urine.

e Feeling very thirsty and drinking a lot of fluids (polyuria).

These symptoms can significantly affect people’'s daily lives. Lack of sleep
can make them tired, irritable, and affect their concentration during the
daytime.

Sometimes people get symptoms of dehydration, such as:

. Headaches.
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e Adry mouth, lips, and tongue.
e  Dry skin.

e Llightheadedness.

e  Muscle cramps.

e Feeling weak.

e Confusion.

e In severe cases, unconsciousness and fainting.

Symptoms in children

Older children with diabetes insipidus also get excessive thirst and the need
to pass urine frequently. In younger children, particularly children who are
too young to communicate that they feel thirsty, symptoms can include:

Poor growth and weight loss.

Irritability and excessive crying.

Fevers.

Constipation.

Older children may have:

e Problems with bedwetting at night - although diabetes insipidus is a
rare cause of bedwetting, and most children with bedwetting do not
have it.

e Incontinence of urine during the daytime.
e Poor growth
e Loss of appetite.

e Tiredness and fatigue.

Complications of diabetes insipidus

The two main complications of diabetes insipidus are:

e Dehydration.
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e Electrolyte (salt) imbalance in the blood, such as dangerously high
sodium levels.

Diabetes insipidus can be life-threatening if it is not diagnosed and treated
early enough.

How is diabetes insipidus diagnosed?

Diabetes insipidus is usually suspected on the basis of typical symptoms
and because of other things; for example, if someone has had a recent
head injury or brain surgery. Further tests are needed to confirm the
diagnosis. These can include the following:

Blood and urine tests
For example:

e To check the levels of sodium and potassium salts in the blood.
These can be high in diabetes insipidus.

e Tocheck the level of sugar (glucose) in the blood and urine. This
should be normal in diabetes insipidus. It will be high in diabetes
mellitus (which can also cause excessive thirst and urination).

e To check how concentrated the urine is. In diabetes insipidus, the
urine will be very diluted.

A water deprivation test

This is a special test where people avoid drinking any water or other fluids
for a certain period of time (usually around 6-8 hours). The volume of urine
that they produce is measured, along with regular blood and urine samples
to measure how concentrated their blood and urine is.

Normally, people who have not drunk any fluids for a long time produce less
urine, and their urine becomes more concentrated. People with dipsogenic
diabetes insipidus also show this response; the main problem is that they're
drinking too much water, so, when they stop drinking for a long period, they
stop urinating as much, and their blood and urine tests return to normail.

People with craniogenic or nephrogenic diabetes insipidus, however,

continue to pass large volumes of dilute urine even when they haven't
drunk any fluids for several hours.
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Antidiuretic hormone test
A further test, after the water deprivation test, can determine whether
someone has cranial or nephrogenic diabetes insipidus.

After the period of fluid deprivation, a medicine called desmopressin (which
is very similar to ADH) is given.

In cranial diabetes insipidus, the desmopressin replaces the missing ADH,
and so the volume of urine will reduce and it will become more
concentrated.

In nephrogenic diabetes insipidus, the kidneys don't respond to
desmopressin, meaning that the person will continue to pass large volumes
of dilute urine.

Other tests

Other tests may sometimes be suggested to look for possible causes of
diabetes insipidus. For example, a magnetic resonance imaging (MRI) scan
of the brain and pituitary gland.

Diabetes insipidus treatment

Cranial diabetes insipidus

The underlying cause of cranial diabetes insipidus may need treating first;
for example, if there is a tumour affecting this hypothalamus or pituitary
gland.

Otherwise, the following may be suggested:

e Careful control of fluid intake. In mild cases, cranial diabetes
insipidus may be controlled by drinking enough fluid to quench thirst
and to keep salt levels in thirst blood stable. Sometimes, this may be
the only treatment required.

e Desmopressin. This is a manufactured form of ADH. It can have the
same effect as ADH on the kidneys. It comes as tablets, a nasal
spray, melts that dissolve in the mouth, and injections. For more
information see the separate leaflet called Desmopressin.
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Sometimes cranial diabetes insipidus only lasts for a short period (perhaps
a few weeks) after a head injury or brain surgery and so treatment may
only be needed in the short term. However, other causes may mean that
lifelong treatment is required for diabetes insipidus.

Nephrogenic diabetes insipidus
Treatments for nephrogenic diabetes insipidus include:

e Treating the underlying cause, if possible.

Medications, such as lithium, are a common cause. It may be
possible to stop or change the medication.

However, this needs to be done carefully, as the medication may
have other important benefits.

Stopping or changing medication should only be done in
agreement with your doctor.

e Eating alow-sodium and low-protein diet. This can help to reduce
urine volume.

Don't make dietary changes without consulting with your doctor
first.

e Medications may be required for more severe cases. These include:

Thiazide diuretics. Normally, these cause people to produce
more urine, but they can have the opposite effect in
nephrogenic diabetes insipidus.

Non-steroidal anti-inflammatory drugs (NSAIDs).

Desmopressin. Although this shouldn't have much effect in
nephrogenic diabetes insipidus, where the problem is not due to
a lack of ADH, some people do get a partial response to
desmopressin, and it is sometimes used if other treatments are
not working.
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What is the difference between diabetes
insipidus and diabetes mellitus?

Diabetes insipidus and diabetes mellitus are very different conditions, but
have some symptoms in common. Diabetes mellitus, which includes type 1
and type 2 diabetes, is much more common than diabetes insipidus.

Both diabetes mellitus and diabetes insipidus can cause people to feel very
thirsty and pass lots of urine.

In diabetes mellitus, this happens when blood glucose (sugar) levels
become very high. Some of this excess glucose leaks into the urine. This
pulls more water into the urine, meaning that people with very high blood
glucose levels produce large amounts of urine, and feel thirsty because of
fluid loss.

In diabetes insipidus, this happens because kidneys are unable to produce
concentrated urine (see above for a detailed explanation of why this
happen). Blood sugar levels are normal.

Diabetes insipidus and diabetes mellitus have similar names for historical
reasons.

The ancient Greeks used the term 'diabetes’ to describe conditions where
people were very thirsty and passing large amounts of urine.

Doctors noticed that people with diabetes often had sweet-tasting urine
(doctors don't taste urine samples any more!), and named the condition
‘diabetes mellitus’ - mellitus meaning ‘'sweet' in Latin.

Later, it was noticed that some people produced large amounts of dilute
urine that didn't taste sweet; scientists realised this was a different
condition, which they called ‘diabetes insipidus’ - insipidus meaning
‘tasteless’ in Latin.

Other considerations

Treatment for diabetes insipidus is very effective, but people with diabetes
insipidus should take care in certain situations.

Always follow the advice of your endocrinologist.
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General points to consider include:

e Consider wearing an alert bracelet or having a medical alert on your
phone, so that medical professionals know you have diabetes
insipidus and take medication (if applicable), if you become too
unwell to tell them.

e Various charities, such as the Pituitary Foundation, make alert
cards that explain to emergency clinicians what diabetes
insipidus is, what your usual treatment is, and what emergency
treatment they should give. See Further Reading, below.

e If you use desmopressin nasal spray: switch to desmopressin tablets
or melts if you have a heavy cold, blocked nose, or sinusitis, to ensure
that you get the full dose.

e Dehydration can be very serious, and even life-threatening, for
people with diabetes insipidus.

e If you develop diarrhoea or vomiting, drink plenty of fluids (small
sips are better) to keep hydrated and replace the fluid you're
losing. Seek medical attention if you have severe vomiting or
diarrhoeq, or are unable to keep fluids and medication down.

e If you have a fever, or it's a hot day, ensure you maintain your
fluid intake and consider drinking more to replace what you're
losing through sweat.

e If you normally take desmopressin, and have missed it or are
unable to take it, drink water until you are no longer thirsty.

e Seek urgent medical attention if you are developing symptoms
of dehydration, such as severe headaches, drowsiness,
confusion, muscle cramps, or reduced consciousness.
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e Drinking too much can also be dangerous, particularly if you are
taking desmopressin. This can lead to water overload, causing your
blood sodium levels to drop dangerously low.

e If you have taken more than your usual dose of desmopressin,
limit your fluid intake until your urine output is back to normal.
Allow yourself to become thirsty and pass excess urine before
taking the next dose of desmopressin. The same advice applies
if you have taken your normal dose of desmopressin, but then
drunk a lot of fluids.

e Seek urgent medical attention if you have vomiting, headaches,
confusion, drowsiness, convulsions or seizures.

When to see a doctor

Always see a doctor if you, or your child, have symptoms of diabetes
insipidus, such as feeling very thirsty, drinking lots of fluids, or passing large
amounts of urine.

Headaches.

Dry mouth, lips and tongue.
e Dry skin, dizziness.

e Llight-headedness.

e Muscle cramps.

e Weakness.

e  Confusion.

e insevere cases, collapse.

Further reading

e The Pituitary Foundation

e Ananthakrishnan S; Diabetes insipidus in pregnancy: etiology, evaluation, and
management. Endocr Pract. 2009 May-Jun;15(4):377-82. doi:
10.4158/EPO9090.RA.
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e Dilorgi N, Napoli F, Allegri AE, et al; Diabetes insipidus--diagnosis and
management. Horm Res Paediatr. 2012;77(2):69-84. doi: 10.1159/000336333. Epub
2012 Mar 16.

e Saifan C, Nasr R, Mehta S, et al; Diabetes insipidus: a challenging diagnosis with
new drug therapies. ISRN Nephrol. 2013 Mar 24,2013:797620. doi:
10.5402/2013/797620. eCollection 2013.

e Valenti G, Tamma G; History of Diabetes Insipidus. G Ital Nefrol. 2016 Feb;33 Suppl
66:33.566.1.

e Sick day rules; The Pituitary Foundation, 2023.
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