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Foreword

Dear Reader,

Maybe you yourself have diabetes or you have a friend or acquaintance who is living with diabetes?
Diabetes mellitus (commonly referred to as simply diabetes) exists in every country around the world.
Approximately 500,000 people are estimated to be living with diabetes in Switzerland. In addition,
there are many people who do not know they have diabetes. Because untreated diabetes can lead to
numerous complications, it is extremely important to diagnose the condition as early as possible. Ask
your doctor about your blood sugar levels.

The term “diabetes mellitus” is derived from the Greek word “diabetes” (= passing through) and the
Latin word “mellitus” (= honey-sweet). This is a reference to the sugar that is excreted in urine instead
of being absorbed by the body’s cells. Diabetes was already known in antiquity. It wasn't until 1921,
however, that the Canadians Banting and Best succeeded in extracting insulin, which is responsible
for regulating sugar in the body, from pancreatic tissue and treating a dog with diabetes. A person
with diabetes was first successfully treated with insulin in 1922.

With this guide, we would like to give you an overview of diabetes, how it develops, and modern dia-
betes therapy.

We wish you all the best and good health.
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Mandy Marquardt,
USA, living with
type 1 diabetes

What is
diabetes?

People living with diabetes have a sugar metabolism disor-
der. Sugar cannot be absorbed properly by the body’s cells,
which leads to an excessive increase in the amount of sugar
in the blood, or blood sugar. The cause of this is a deficien-
cy of insulin, a hormone produced naturally by the body, or
resistance to insulin in the body’s cells.

This means that
- the pancreas produces too little or no insulin and/or
- the body's own insulin is not sufficiently effective.

Type 1 diabetes

When the pancreas does not produce any insulin at all,
this is referred to as type 1 diabetes. This form of diabe-
tes usually occurs suddenly, often in children and adoles-
cents, which is why it was also called “juvenile diabetes”
in the past. An immediate and completely external sup-
ply of insulin is needed. Type 1 diabetes develops when
the body's immune system (defence system) begins to
destroy the insulin-producing cells in the pancreas. This
immune system defect is also called autoimmunity.

Type 2 diabetes

Type 2 diabetes was formerly also called "adult-onset
diabetes” because it often occurs in middle to old age.
However, it is also increasingly affecting adolescents and
young adults. In type 2 diabetes, the pancreas initially pro-

duces a greater amount of insulin, but the body’s cells are
often so resistant to the insulin that they absorb less sug-
ar and blood sugar levels rise. As the disease progresses,
the cells of the pancreas can no longer keep up with the
increased need for insulin and decrease their production,
which results in an insulin deficiency. This form of diabetes
progresses gradually at first and thus often remains unde-
tected for years. In the case of type 2 diabetes, the initial
aim is to lower blood sugar levels by means of a targeted
diet, especially a reduced-fat diet and exercise if the pa-
tient is overweight. However, type 2 diabetes is a chronic
progressive disease. The therapy may therefore have to
be adjusted with medication after a period of time. Risk
factors for type 2 diabetes include a genetic predisposi-
tion, being overweight, a sedentary lifestyle, and previous
gestational diabetes.

Gestational diabetes

Another form of diabetes is gestational diabetes. This
form of diabetes occurs during pregnancy and often dis-
appears after the baby is born.

However, in some women, the metabolic disorder may
persist after giving birth, or type 2 diabetes may develop
after five to ten years. It is therefore important to regularly
monitor blood sugar levels after having had gestational
diabetes.
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Danuta Nawecka,
Poland, living with
type 1 diabetes

Digestion and metabolism in
healthy people

Nutrients and digestion

Our bodies are made up of billions of cells. Numerous
complex chemical reactions take place in these cells.
These processes are called metabolism. The body de-
pends on this metabolism for performing muscle activities
and for renewing or multiplying cells (e.g., skin and hair). A
constant supply of nutrients is needed for metabolism to
be maintained. The body obtains nutrients from the food
ingested, which consists of the following three main nu-
trients:

1. Carbohydrates
2. Proteins
3. Fats

o & I s-:r<h

Carbohydrates and fats primarily act as energy-providing
nutrients; proteins are used to build cells and perform nu-
merous tasks. Ingested food is first digested, or broken
down, in the stomach and intestines because the cells can
only absorb very specific, simple substances.

The digestive system breaks down complex food into
the following simple building blocks:

- Carbohydrates become glucose (“sugar”)
- Proteins become amino acids
- Fats become fatty acids

These building blocks can now pass through the intestinal
wall and enter the bloodstream and cells.



Sugar metabolism

Our bodies always need energy, even when we are at
rest. If this energy is not supplied through food, the cells
resort to reserves in the body (such as in the liver). Sugar
plays a special role in energy production because it can
be quickly converted into energy if needed, such as dur-
ing work or exercise.

Sugar reserves

Need for
sugar

é_

/

Blood vessel

The body regulates the blood sugar level so that it is more
or less constant. It ensures that, after a meal, sugar is
absorbed from the bloodstream into cells and converted
directly into energy there or stored in the liver as an ener-
gy reserve. Between meals, sugar from these reserves is
released back into the bloodstream.

However, a “key” is needed in order to get the sugar out of

the bloodstream and into the cells of the body in the first
place. This "key” is insulin.

<

What is insulin and how
does it work?

Insulin is a hormone (Greek: hormao = to drive). Hor-
mones are signalling agents that trigger very targeted re-
sponses in the body in small amounts. Insulin is produced
in the pancreas. It is released into the bloodstream by the
pancreas and reaches the cells from there. On the cell sur-
face, it encounters what are known as insulin receptors.
Only when insulin binds to an insulin receptor (similar to
a key and lock) can the sugar be absorbed into the cell's
interior. Thus, insulin acts as the key to unlocking the cell
“doors”.

Receptor
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Insulin
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Blood sugar levels in
numbers

A person without diabetes has a normal blood sugar level
of 5 mmol/L (90 mg/dL). Immediately after a meal, blood
sugar may rise to about 7 mmol/L (126 mg/dL) or more,
but then drops again. It rarely falls below 3.5 mmol/L
(63 mg/dL).

7 mmol/L

Meail 5 mmol/L

3.5 mmol/L

Blood sugar level

The unit millimoles per litre indicates the number of sug-
ar particles (sugar molecules) per litre of blood. There are
millions of sugar particles in the blood. The unit millimole is
therefore used to avoid working with such large numbers.

Blood sugar can also be indicated in milligrams of sugar
per decilitre (mg/dL) of blood; 10 mmol/L are equivalent to
180 mg/dL. The conversion factor here is as follows:

From mmol/L to mg/dL: 18.016 x mmol/L = mg/gL
From mg/dL to mmol/L: 0.0555 x mg/dL = mmol/L

HbA,.: glycated
haemoglobin

Glucose coats red blood cells, or haemoglobin, with sugar.
This results in glycated haemoglobin, which can be meas-
ured as something called the HbA. level and is indicated
as the percentage of “glycated haemoglobin”.

HbA. is measured approximately every three months,
which corresponds to the life span of red blood cells. This
provides a kind of average of the blood sugar levels dur-
ing this period.

The following table shows the approximate relationship
between HbA:. and average blood sugar level.

HbA1¢ in % Blood sugar in
mmol/L

55 5.0
6.1 6.0

A person 6.6 7.0

without

diabetes has 72 80

an HbA;.

of 4.0-6.4% 7.7 9.0
8.3 10.0
8.8 11.0
94 12.0
9.9 13.0




Jonathan Charlesworth,
South Africa, living with
type 1 diabetes

Sugar metabolism in people

with diabetes

In the case of people with diabetes, the body produces
little or no insulin. Sugar from food is therefore unable
to be absorbed by the cells and remains in the blood.
The blood sugar level can no longer be kept within the
narrow limits and steadily increases. As it makes its way
through the body, blood also circulates through the kid-
neys, which filter waste products out of the blood and

Blood vessel

Kidney \
N\

excrete them in the urine. Sugar is not a waste product
and is therefore not normally excreted in urine. Howev-
er, if blood sugar rises above a certain level, the kidneys
also excrete sugar via urine. The blood sugar level at
which the kidneys start to excrete sugar in the urine is
also called the “renal threshold” and is approximately 10
mmol/L (180 mg/dL).

Sugar in urine
(Renal threshold)

Glucose
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Symptoms of
type 1 diabetes

At the time of diagnosis, most people living with type 1
diabetes already have a severe insulin deficiency. As a re-
sult, blood sugar levels rise rapidly and cause noticeable
symptoms like those below:

=

Frequent
urination

Thirst

3

Loss of
body weight

Fatigue

r X

Loss of
consciousness

Increased
susceptibility
to bacterial and
fungal infections

A doctor will detect very high blood sugar as well as sugar
and ketone bodies in the urine. Ketone bodies are sub-
stances that develop when the body breaks down fat in
order to produce energy.

Symptoms of
type 2 diabetes

People with type 2 diabetes still produce their own insulin.
The insulin deficiency is less severe, and blood sugar lev-
els do not rise as quickly as in people with type 1 diabetes.
The symptoms are therefore much less pronounced. It
may take years for a doctor to diagnose the diabetes. The
following symptoms may occur:

Fatigue, lack
of energy

Tingling and
stiffness in the
hands and feet

+

Susceptibility
to infection

Slow healing of
wounds/itching
feet

. -
=

Frequent
urination

Feeling thirsty

Because type 2 diabetes often goes undetected for years,
complications often already exist at the time of diagnosis
(see the chapter titled “The Secondary Complications of
Diabetes” on page 19). Detecting type 2 diabetes as early
as possible is therefore extremely important! Appropriate
treatment can prevent or at least lessen the severity of
complications.

o & I s-:r<h o
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Maria Luisa de Arauja,
Portugal, living with
type 1 diabetes

Food should be enjoyed. At the same time, our diet is also
important for our health. The food we eat provides the
nutrients, vitamins, and minerals that our bodies need in
order to be healthy and active. Contrary to popular opin-
ion, a healthy diet for people with diabetes hardly differs
from a healthy diet for people without diabetes.

Nutrients

A healthy diet consists of many carbohydrates, combined
with little fat and protein. There are different views regard-
ing a healthy diet as well as different food pyramids. The
energy (calories/joules) that ingested food provides should
be distributed as follows among nutrients:

20%
from proteins ‘7@

a
30% @

from fats

50% from

carbohydrates

Food and blood sugar
levels

Foods usually contain various nutrients. How much and
how quickly blood sugar rises depends on the quantity

o & I s-:r<h

and type of carbohydrates and on the amount of other
nutrients and dietary fibre contained. As a rule, blood sug-
ar increases in relation to carbohydrate content, meaning
the greater the amount of carbohydrates, the greater the
increase in the blood sugar level.

Blood sugar is mainly affected by carbohydrates. Carbo-
hydrates are broken down into individual sugar compo-
nents in the digestive tract and absorbed into the blood-
stream. The sugar components are absorbed into cells
with the help of insulin (the key). This ensures that organs
are supplied with energy from sugar. Accordingly, insulin
levels rise when a large amount of sugar enters the blood-
stream after eating.

Dietary guide for diabetes

Diet is an important aspect of diabetes management. A
dietary plan is recommended for all people with diabetes,
but it is especially advisable for people with type 2 diabetes,
whose eating habits frequently need to be adjusted. Get
the support of a qualified dietician, and discuss your indi-
vidual dietary plan. Apart from diet, exercise is also very im-
portant. Any form of physical activity (housekeeping, walk-
ing, jogging, etc.) improves the sensitivity of cells to insulin
and thus lowers blood sugar levels. The important thing is
not the type of activity, but rather that it is performed reg-
ularly. More information on this topic can be found in the
“Diabetes and Exercise” chapter on page 22.
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Treating diabetes

The different forms of
treatment

There is no cure for diabetes to date. Early and good treat-
ment is the most important prerequisite for achieving a
normal life with the greatest possible quality of life and
the best possible protection against complications.

The aim of treatment is to normalise blood sugar levels.
In other words, blood sugar levels should be adjusted
to correspond as closely as possible to those of people
without diabetes. Ideally, the HbA. level should be below
7%. However, this must be discussed with a doctor on an
individual basis.

\
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Treating type 1 diabetes

As mentioned earlier, people with type 1 diabetes al-
ready have an absolute insulin deficiency at the time of
diagnosis and are dependent on an external supply of
insulin from the outset. Although the insulin in Switzer-
land today is identical or very similar to the insulin of the
human pancreas, there is a difference between the insu-
lin released by the pancreas and insulin that is injected: it
enters the bloodstream in a different way. In the bodies
of people without diabetes, the insulin-producing cells of
the pancreas measure the blood sugar and then release
corresponding amounts of insulin directly into the blood-
stream. The released insulin is only active in the blood for
a few minutes. If more insulin is needed, it is provided by

>4

Rogéﬁo silva
Portugal, living with
' type 2 diabetes
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the pancreas. The body's insulin requirements are thus
quickly and perfectly covered.

People with type 1 diabetes, however, need to inject insu-
lin under the skin. From there, it is continuously absorbed
into the bloodstream. This process takes some time. The
injected insulin is absorbed into the bloodstream until it
is used up, regardless of the respective blood sugar level.
This is why properly managing blood sugar is not always
SO easy.

Treating type 2 diabetes

In type 2 diabetes, the pancreas still produces its own
insulin, at least at the onset of diabetes. In many cases,
however, there is insulin resistance, which means that the
body’s cells need more insulin in order to absorb the same
amount of sugar as people without insulin resistance.

According to WHO data, 9 out of 10 people with type 2
diabetes are overweight, and excess weight is often the
leading cause of insulin resistance. The initial treatment
of type 2 diabetes therefore consists of a balanced, re-
duced-fat diet and increased physical activity. The goal is
to at least maintain a stable weight or, preferably, to lose
weight.

Medicinal therapy

The number of antidiabetic drugs has increased signifi-
cantly in recent years, and a variety of products are availa-
ble in Switzerland. While some medication is administered
by injection, there is also medication in the form of tablets.
The groups of active substances are listed in alphabetical
order below and briefly explained.

DPP-4 inhibitors

DPP-4 inhibitors are a class of agents used to treat type 2
diabetes. They lower blood sugar levels by protecting the
intestinal hormone GLP-1 from being broken down. GLP-1
is a natural hormone that, among other things, promotes
the release of insulin.

GLP-1 receptor agonists

GLP-1 receptor agonists are used to treat type 2 diabetes.
They act like the natural hormone GLP-1 and bind to the
GLP-1 receptor. As a result, they promote insulin secre-
tion from the beta cells of the pancreas, depending on
the blood sugar, and inhibit the release of glucagon. They
also slow the emptying of the stomach and increase the
feeling of satiety.

Insulin

Insulins are proteins produced in the pancreas. Insulin an-
alogues are similar but not identical to the insulins found
in nature. Their structure has been slightly altered so
that they either are absorbed into the bloodstream more
quickly than human insulins (in the case of short-acting
insulins) or have a longer duration of action (in the case
of long-acting insulins). Most insulin analogues are avail-
able in a clear solution. Insulins are used to treat type 1
diabetes as well as type 2 diabetes. For people living with
type 1 diabetes, injecting insulin is essential because the
patient’s pancreatic cells produce very little or no insulin
themselves.

Short-acting insulins

(bolus insulins or mealtime insulins)

After a meal, the need for insulin increases sharply and
quickly because sugar is absorbed into the bloodstream.
Short-acting insulins are injected to cover this elevated in-
sulin requirement. Short-acting insulins are therefore also
called mealtime insulins or bolus insulins. The onset of ac-
tion is very rapid. Bolus insulin can therefore be injected
a few minutes before or during a meal depending on the
preparation. The blood sugar level does not rise as sharp-
ly after a meal when bolus insulin is injected.

Long-acting insulins

(basal insulins or slow-acting insulins)

Everybody also needs small amounts of insulin between
meals and at night to ensure that the basal metabolic
rate is maintained. This basic requirement (basis) is need-
ed in a small measure throughout the day and at night.
Long-acting insulins are therefore called background in-
sulins, basal insulins, or slow-acting insulins since they are
absorbed into the bloodstream slowly over an extended
period of time after injection. Due to the longer duration
of action of basal insulin analogues, once-daily adminis-
tration is often sufficient.

Mixed insulins

Mixed insulins can reduce the number of injections be-
cause they contain both a proportion of short-acting insu-
lin and a proportion of long-acting insulin. Mixed insulins
are injected once or twice a day (before a meal). This regu-
lates the rapid increase in blood sugar after the respective
meal and blood sugar levels between meals.

Human insulin

Human insulin is insulin that corresponds in structure
and composition to the insulin produced by the pancre-
as in healthy humans. Human insulin is produced either
semi-synthetically from pig insulin or biotechnologically
using yeast cells. It can be used as short-acting insulin
without additives or as long-acting insulin by adding zinc
or protamine. There are also combination products that
contain a mixture of short-acting and long-acting human
insulin.

o & I s-:r<h o
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Metformin

Metformin is often used as the first medicinal therapy
when an improvement in blood sugar levels cannot be
achieved with a change of diet, weight loss, and increased
physical activity. The antidiabetic effect is achieved by
inhibiting the formation of new glucose in the liver.

SGLT2 inhibitors

SGLT2 inhibitors are antidiabetics for people with type 2
diabetes. SGLT2 inhibitors reduce the amount of glucose
that returns to the bloodstream from the urine in the kid-
neys, leading to increased glucose excretion in the urine.
This lowers the blood sugar level and promotes a loss of
calories. The effect of SGLT2 inhibitors is not dependent
on insulin.

Sulphonylureas

Sulphonylureas are used to treat type 2 diabetes. They in-
crease the secretion of insulin by the cells of the pancreas
and thus reduce blood sugar.

o & I s-:r<h

Medication storage

The medicines may only be used until the date labelled
"EXP" on the package. For how to store your medication
and, if applicable, carry it with you in your daily routine,
please note the details on your medication's outer pack-
aging and the information provided in the package leaf-
let. These will inform you about the storage temperature
before and after your medication is opened and about its
sensitivity to direct sunlight and moisture.

Observe the storage
temperatures specified
in the package leaflet

Protect from moisture

Avoid hotspots
(e.g., glove
compartment or boot)




Injection technique

Prior to the injection, make sure you are using the cor-
rect medication, and please follow the instructions in your
medication’s package leaflet. Use a new needle for each
injection, and discard it after use. Insulin and GLP-1 recep-
tor agonists are injected subcutaneously, meaning under
the skin. Your doctor will tell you how and where to give
yourself the injection. With each dose of the medication,
change the puncture site in the area of the skin where
you administer the injection in order to avoid hardening
and thickening of the fatty tissue (lipodystrophies). Lipo-
dystrophies not only look unsightly, they also alter the ab-
sorption of the medicine and can be the cause of poor
blood sugar management. The puncture sites should be
approximately 3-4 cm or two finger widths apart, and the
injection should only be administered to healthy, scar-free
skin. Please only change the skin area (e.g., from the ab-
dominal wall to the thigh) after consulting your doctor.

Lipodystrophy

The injection technique should be taught by medical pro-
fessionals. Please follow the instructions given by these
professionals. For additional information, please refer to
the package leaflet of the medicine in question.

Injection needles are intended for one-time use and
should therefore be replaced prior to each injection. Even
after a single use, a needle is no longer sharp and can
cause pain during the injection if used again. Sterility is
no longer guaranteed, and medicine residues can stick to
the needle, which can negatively affect the function of the
injection device. Multiple-use injection devices are carried
without a needle attached because the needle can cause
the medication to leak or air to enter the pen.

Important!
Always make sure that the correct medication
is being injected, and change the injection sites.

o & I  search O



Blood sugar
management

Which target levels should
be achieved?

The goal of treatment is to adjust the blood sugar level
of a person with diabetes so that it corresponds to that
of a person without diabetes. Today, we know that good
blood sugar management can prevent or lessen the se-
verity of complications. However, achieving normal blood
sugar levels is not always possible. Keeping blood sugar
levels low can sometimes greatly increase the risk of hy-
poglycaemia (low blood sugar). It is therefore important
to learn how to optimally manage blood sugar levels in
consultation with a doctor.

The following blood sugar
levels can be considered a
point of reference:

 ([E]| Acceptable Inadequate
management | management | management

Y 50-7.0mmol/L  <8.0 mmol/L  >8.0 mmol/l
blood sugar

Post-meal

ol Suger <8.0 mmol/L  <10.0 mmol/L  >10.0 mmol/L
(2 hours

after a meal)
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Blood sugar correction

People who have diabetes and are on an intensified in-
sulin therapy are aiming for the most near-normal blood
sugar levels possible. To achieve this, it is necessary to
measure blood sugar several times a day and correct it if
necessary. People with diabetes will also learn their per-
sonal correction factors in the course of their training.

As a general rule of thumb,

+ 1 unit of insulin lowers blood sugar by approx. 2-3
mmol/L (36-54 mg/dL)

- 10 grams of glucose increase blood sugar by approx.
2-3 mmol/L (36-54 mg/dL)

Uncontrolled blood sugar

It's not easy for people with diabetes to always keep their
blood sugar within the normal range. In healthy people,
the body automatically regulates blood sugar levels so that
they are not too high or too low. However, people with dia-
betes have to adjust the insulin they inject based not only
on the food they eat, but also on their physical activity and
their current state of health (common cold, stress, etc.). In
addition, other factors like psychological stress or illness
also affect the body's insulin requirements. This may cause
uncontrolled blood sugar levels.

Blood sugar may be
- too low (hypoglycaemia)
- too high (hyperglycaemia)



Hypoglycaemia
(low blood sugar)

When blood sugar is too low (below 3.9 mmol/L or 70 mg/dL),
this is referred to as hypoglycaemia. The symptoms of hypo-
glycaemia vary from person to person. It is important for you
to know your own symptoms. For most people with diabetes,
sweating and/or chills are the first warning signs of hypoglycae-
mia, but weakness, shivering, irritability, hunger, fatigue, drows-
iness, headache, and mildly impaired vision are also common
symptoms. If blood sugar continues to drop too sharply, loss of
consciousness may occur.

What should be done?

The first signs of low blood sugar require immediate ac-
tion: you must immediately eat or drink something sug-
ary, such as
- 3-5sugar cubes (10 g) or dextrose (10 g)
- 1 glass (0.2 L) of orange juice, normal Coke, or other
sweet beverages (no diet beverages!)

It is important to eat carbohydrate-containing foods after-
wards to avoid another drop in blood sugar. For example,
one slice of bread, one apple, or the like will do. If hypogly-
caemia is noticed very early on, eating one or two pieces
of fruit, rusk, or a slice of bread is often enough.

Important: eat first, then
measure!

Blood sugar should be measured as soon as the low
blood sugar has been treated. Additional measurements
after 30-60 minutes may be advisable.

What causes low blood
sugar?

Low blood sugar can occur in the following situations:

- When fewer carbohydrates than usual have been
eaten

- When too much insulin has been injected

- During or after increased physical activity

+ When alcohol has been consumed (alcohol reduces
the amount of glucose released by the liver and can
cause low blood sugar levels even 12 hours after
consumption)

How can low blood sugar
be prevented?

Your blood sugar needs to be checked regularly - this is
the only way to learn how to correctly assess your blood
sugar reactions. It is advisable to eat 20 g of carbohy-
drates before short-term, unplanned activities in order to
prevent low blood sugar. Before any longer-term planned
strenuous activities, it may be necessary to reduce the in-
sulin dose - but the dose should only be adjusted after
medical confirmation (see also the “Diabetes and Exercise”
chapter on page 22).

In case of low blood sugar:

If you are living with diabetes, it is important for you to
always carry plenty of sugar cubes or dextrose as well
as your completed diabetic ID card. It is advisable to
tell family and friends exactly how they should behave if
you have low blood sugar and how to use the “antidote”
glucagon if necessary. Glucagon has a counterregulatory
effect on insulin by releasing the sugar reserves in the
liver. If you have not lost consciousness, a third party
can also place sugar cubes or dextrose between your
cheek and teeth.

A diabetic’'s emergency kit
should always include sugar
cubes or dextrose

Low blood sugar with
unconsciousness:

If low blood sugar is not treated immediately, it can lead
to loss of consciousness with seizures. This condition re-
quires immediate action to be taken by the individuals
present. The unconscious person must be placed in a
stable lateral position and must not be given fluids under
any circumstances (risk of suffocation!). A doctor must be
notified immediately, or glucagon must be administered if
available. Depending on the pharmaceutical form, gluca-
gon can be injected into the muscles or the subcutaneous
fatty tissue or can be administered nasally.

In case of doubt, always administer glucagon imme-
diately; it is not physically harmful even if blood sug-
ar is not low.
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If the patient has not regained consciousness, a doctor or
ambulance should be called immediately. As soon as the
patient is responsive again, they must immediately take
dextrose and/or other carbohydrate-containing foods and
beverages and then measure their blood sugar.

Hyperglycaemia
(high blood sugar)

When blood sugar is too high, this is referred to as hy-
perglycaemia. It can be triggered by the following factors:

+ Overeating

+ Aninsulin dose that is too low

- Too little physical activity

- llinesses or other types of stress

+ Pregnancy

+ Menstruation

High blood sugar can often be brought into balance again
by avoiding its cause or by adjusting the treatment accord-
ingly. If there is currently no adequate explanation for the
high blood sugar level, medical advice should be sought.

Slightly elevated blood sugar levels caused by dietary er-
rors can usually be corrected by omitting carbohydrates
from the next meal. High blood sugar levels caused by
illness or insufficient injected insulin (forgotten injection!)
may possibly be corrected by adjusting the insulin dose.

Symptoms of
hyperglycaemia

A variety of symptoms may indicate that the blood sugar
level is much too high. However, even relatively high blood

Acetone
breath

sugar levels are often not accompanied by any symptoms.
In any case, it is important to note that frequent and
long-lasting hyperglycaemic episodes increase the risk of
diabetic complications, even if there are no recognisable
symptoms at the moment.

Symptoms of high blood sugar include the following:
- Thirst and frequent urination
- Fatigue and drowsiness
- Impaired vision
- Weight loss
- Ketoacidosis, unconsciousness

For long-lasting hyperglycaemia:
- Leg cramps
- Poor wound healing

Diabetic ketoacidosis/
ketonuria

If sugar cannot be absorbed into cells due to insulin
deficiency, fat is burned to produce energy. When fat is
broken down, “ketone bodies” or “ketones” are formed.
One of these ketones is acetone, which now appears in
the urine and breath (sweet smell) as a sign of high blood
sugar. If this condition persists for hours or days, the
same symptoms appear as in the absence of diabetes
treatment: large amounts of urine, thirst, and weight loss.
Loss of appetite, nausea, and vomiting may also occur. Ke-
tones can be detected in the urine with simple tests. If the
blood sugar increases even further, this can lead to what
is known as ketoacidosis and to loss of consciousness. It is
therefore essential to contact a doctor when blood sugar
levels are very high.

Blood vessel

Kidney \
N\

u B Ketone bodies
Glucose
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Anders Kristensson,
Denmark, living with
type 2 diabetes

The secondary complications

Of d ia betes (late complications)

What are the secondary
complications of diabetes?

The secondary complications are organ damage caused
by prolonged or frequent high blood sugar levels. These
complications often do not appear until years after the

Protein glycation

Today, we know that glucose undergoes a chemical re-
action with certain proteins in the body, leading to what
is known as “protein glycation”. Protein glycation usually
reverses when blood sugar levels return to normal. How-
ever, persistently or frequently high blood sugar levels re-

onset of diabetes. sultin permanent (irreversible) changes in many proteins,

which stop functioning and cause tissue damage.

Secondary complications Tissue and organ damage

The nerves, kidneys, and eyes are particularly sensitive
to this tissue damage. Nerve disorders may, for example,
manifest themselves in numbness, pain, tingling, etc. in
the extremities (neuropathies).

/

Brain,

e.g., stroke T Eyes ) . . '
Eye disease (retinopathy) can lead to blindness, and kid-
ney disease (nephropathies) can result in a complete loss

\ of kidney function. Finally, the large blood vessels (arter-
Heart, circulation, ies) and the brain are also affected, which can lead to car-
e.g., heart attack diovascular diseases, such as heart attack.
Kidney function H H
y Y Diabetic foot

Due to the neuropathy (nerve damage) resulting from di-
abetes, as described above, special attention should be
paid to the feet. Loss of sensation may prevent excessive

Nerves, . . .
vessels, strain and sores on the feet from being perceived any-
sexuality more. The often poor blood circulation in the feet increas-
es the susceptibility to infection and impairs the healing

Legs, feet process, which, at worst, could lead to amputations.
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Simone Lensbeol,
Denmark, living with
e 2 diabetes
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Taking control
of diabetes

Self-management

Taking control of diabetes means taking personal respon-
sibility and being actively involved in the treatment. This
responsibility with respect to the disease is very impor-
tant for people with diabetes because many things affect
blood sugar in everyday life. People with diabetes must
learn to take care of themselves and to decide what and
when to eat and how intense their physical activity should
be. Many professionals provide support for people with
diabetes, which can be very helpful. This includes medical
consultations, specialised diabetes counselling, as well as
nutritional counselling. Ultimately, the deciding factor is
how well the situation is accepted and how much of the
necessary attention is invested.

P

\‘.

Reqgular medical check-ups

It is very important to have not only blood sugar levels
and HbA. (see page 8) but also the eyes, kidneys, nerves
and cardiovascular system regularly checked by a doc-
tor so that damage can be treated in time. Monitoring of
blood lipids (cholesterol) and blood pressure is also rec-
ommended.

o & I s-:r<h o
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Basic knowledge for
self-monitoring

If you are diagnosed with diabetes, it is necessary to gain
an understanding of this metabolic disease and to learn
how to manage daily medication and measurements. For
good control of blood sugar levels to be maintained, dia-
betes requires constant attention.

It takes a bit of experience to know

- what influences blood sugar levels to what extent. In
principle, it can be said that eating increases blood
sugar, that exercise tends to lower blood sugar, and
that illnesses and psychological stress can tend to
increase blood sugar. However, these effects vary
depending on the patient.

- How and when to measure blood sugar and how to
evaluate the results.

- How a healthy diet affects blood sugar management.

Measuring blood sugar

Measuring blood sugar is very important for managing
diabetes. Measuring and recording blood sugar levels
several times a day is especially necessary for people on
intensified insulin therapy. This way, the treatment can be
adjusted if needed because it is possible that the blood
sugar is not being optimally managed even if there are no
symptoms of the disease.

Measuring blood sugar is simple. A blood glucose meter
can be used to measure the amount of sugar in the blood.
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When is a blood sugar
measurement useful?

How often blood sugar should be measured depends on
the type of treatment. It is important to discuss this topic
with your doctor.

Each blood sugar measurement gives the person with di-
abetes information about how various influencing factors
affect blood sugar levels. However, a certain amount of
experience is needed to be able to interpret the measure-
ments and use them to adjust the diabetes management.
It is therefore important to regularly take the time to inter-
pret the results and discuss them with your doctor, both
at the start of diabetes treatment and later on.

Nowadays, a variety of continuous glucose monitoring
systems are available for measuring blood sugar at any
time. A sensor in the skin and a device that receives the
signals allow blood sugar levels to be read continuously.
However, this entails the risk of measuring blood sugar
too often and trying to reduce the blood sugar level with
medication when even the smallest changes occur.

Measuring blood sugar
is very helpful in the
following situations:

- Before main meals (breakfast, lunch, dinner)

- 1-2 hours after eating

- At bedtime

- Before and after exercise

- Before long car rides

- Whenever hypoglycaemia or hyperglycaemia is
suspected

- In case of illness or stress

It is important to discuss the optimal number and timing of
blood sugar measurements with a healthcare professional.
A diabetes diary can also provide a good basis for discus-
sion during counselling sessions and medical treatment.



The diabetes diary

The diabetes diary (handwritten or electronic) can be an
important tool in managing diabetes. Blood sugar read-
ings with time and date will be recorded in the diary. In-
jections can also be recorded there along with the type
of medication, dose, time, and date. Other important en-
tries are meals, physical activities, illness, stress (emotion-
al state), and measures taken to manage blood sugar. All
entries are very helpful for recognising and responding to
personal characteristics in the blood sugar management
of a person with diabetes.

Note: Diaries are available from regional diabetes socie-
ties or diabetes specialists, for example. Various electronic
alternatives (“diabetes apps”) can be found on the Internet.

Tools and sources of
information

Today, a wide range of tools is available for people with
diabetes, from various blood glucose meters, needles, etc.
to digital tools, such as apps, patient forums, or websites
(see page 30) that contain valuable information on the
topic of diabetes. Not only can these tools have a positive
impact on your daily life and quality of life, they can also
help prevent secondary complications.

Medical support

A person with diabetes requires lifelong medical support.
Having a positive and trusting relationship with your doc-
tor is important. Honest conversations, in which worries
and fears can also be discussed, are part of this trusting
relationship. In many cases, it also makes sense to consult
a doctor specialising in diabetes (diabetologist).

Daily foot control

As previously mentioned, daily foot care is especially im-
portant for people with diabetes. Because of neuropathy
(nerve damage), the feet are more susceptible to injury
and do not heal as well. Daily foot examinations and care
can play a vital role in preventing serious foot problems.

Diabetes and exercise

Exercise and physical activity are important for everyone.
Physical activity is of particular importance for people with
diabetes because it has a beneficial effect on blood sugar
levels and is a key factor in the overall management of
diabetes.

In addition, because most people with type 2 diabetes are
overweight or obese, regular physical activity and the ac-
companying weight loss are an integral part of diabetes
treatment.

Particularly suitable types
of exercise and activity

In principle, all manner of everyday activities should be
utilised. Moderate-intensity aerobic exercise like cycling,
running, and hiking is particularly beneficial for people
with diabetes.

Some caution should be exercised in the case of activities
during which hypoglycaemia would pose an additional
risk, such as hang-gliding, diving, etc.

It should be noted that, aside from exercise routines,
everyday activities like climbing stairs, walking instead
of driving, cycling, walking the dog, etc. are also valuable
forms of physical activity.

Consulting with a healthcare professional to discuss the
appropriate types and intensity of exercise may be advis-
able. It is important to start new physical activities slowly
and to gradually increase the intensity based on your level
of physical fitness.

Regular exercise

-+ Reduces your daily insulin needs

- Improves your overall well-being

- Helps to reduce or maintain your weight

- Strengthens your muscles, joints, and bones
- Lowers your cholesterol

- Lowers your risk of heart attack

People with diabetes can be just as physically active as
people without diabetes. However, a person with diabe-
tes will need to be especially mindful before even starting
a physical activity. It is important to consider your gener-
al health, current fitness, and blood sugar management.

o & I s-:r<h o
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Christian Petersen,
Denmark, living with

type 2 diabetes.

What happens to blood
sugar during physical
activity:

- During physical activity, the body needs more energy
and therefore uses more glucose from the blood. If
insulin is present, this can lead to a corresponding
reduction in blood sugar.

- However, very intense physical activity (overload)
can also lead to the release of stress hormones that
temporarily raise blood sugar levels.

- After strenuous exertion that required a lot of energy
and used the body's reserves, the body rebuilds the
depleted reserves, meaning it restores glycogen
in the muscle cells and the liver. To this end, more
glucose is absorbed from the bloodstream, which in
turn leads to a drop in blood sugar (muscle bulking
effect).

-+ Regular physical activity increases insulin sensitivity
at the insulin receptors in tissue, thereby reducing
insulin requirements.

Conclusion: Adequate physical activity leads to a
reduction in blood sugar levels. Depending on the level
of exertion, therefore, the insulin dose may need to
be adjusted before and after. At the same time, it is
important to eat extra carbohydrates.
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Important to note before
physical activity:

+ Preventing hypoglycaemia: consume additional car-
bohydrates if necessary, possibly adjust the insulin
dose

- Measure blood sugar

- Take along a supply of carbohydrates

- Drink plenty of fluids

- Prepare hypoglycaemia treatment (take along sugar/
glucagon, inform accompanying individuals)

Important: when blood
sugar levels are too
high or too low before
exercising

Your blood sugar level must be well-adjusted before physical
activity, meaning it should not be too high or too low.

Do not exercise if your blood sugar level is higher than
15 mmol/L (270 mg/dL) or if ketones are present in the
urine.

If the blood sugar is too high, insulin must be injected
and exercise postponed until the blood sugar level has
returned to normal and ketones are no longer detectable
in urine.

If the blood sugar level is too low before exercising,
carbohydrates must be consumed and the exercise must
be put off until the blood sugar has normalised.
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Minimal physical exertion

Regularly performed physical activities to which the body
has already adapted or for which it is already trained usu-
ally do not require additional meals. For example: walking
the dog, shopping on foot, etc.

Average physical exertion

Physical activities that take longer than an hour and pres-
ent an unaccustomed challenge usually require the con-
sumption of additional carbohydrates. For example, an
additional snack in the form of bread, cereal bars, fruit,
etc. is required for one hour of exercise, gardening, win-
dow cleaning, etc. Usually, 10-20 g of carbohydrates will
suffice. If the exertion lasts for more than one hour, addi-
tional carbohydrates may be needed.

Rule of thumb: approx. 10 g of carbohydrates per 12 hour
of moderate exertion.

Strenuous physical
exertion

Strenuous physical activities, such as a marathon,
cross-country skiing, a mountain hike, or a bike tour last-
ing several hours, require individualised meal planning
that is adapted to the duration of the exertion, the cur-
rent blood sugar level, the medicinal therapy, and the level
of fitness. About 10 g of carbohydrates should be eaten
every 30-45 minutes.

Important to note after
physical activity:

- Adjust the insulin dose if necessary

- Eat additional meals if necessary (particularly before
going to bed, consume “slow-acting carbohydrates”,
such as dairy products)

- Take good care of feet

- Record exercise in writing (as well as effects on blood
sugar levels if applicable)



Yasmin Fiedler,
Germany, living with
type 1 diabetes

Special situations

Diabetes and driving

People with diabetes are often at some risk of hypoglycae-
mia. The following precautionary measures should there-
fore be observed when driving:

- At the start of therapy, a doctor should be consulted
to determine whether driving should be avoided for
a few days until the effect of the medication can be
assessed

- Depending on the medication, your blood sugar
must be measured and documented, especially
before longer drives

- When blood sugar levels are low, eat something
before driving

- If there is even the slightest suspicion of hypoglycae-
mia, stop immediately, ingest some fast-acting car-
bohydrates like sugar cubes, dextrose, orange juice,
or Coke (never diet beverages!) and wait a while, then
measure your blood sugar

- Always take along enough fast-acting and slow-act-
ing carbohydrates (e.g., biscuits, bread, [cereal] bars,
raisins, dried fruits); you may be in congested traffic
for several hours

- Plan breaks for long-distance trips

- Take along enough medication and blood glucose
test strips in your car

- Take your diabetic ID card with you

- Have your vision tested regularly
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Diabetes and illness

During an illness, such as an infection with fever, hor-
mones are released that cause blood sugar to rise. It is
therefore important to inject insulin despite any loss of
appetite during an illness. Insulin requirements may be
10% to 50% higher, which is why the following precaution-
ary measures are recommended:

- Measure your blood sugar more often than usual to
avoid hypoglycaemia
- Follow your usual diet as much as possible
- In the event of loss of appetite, regularly eat easily di-
gestible carbohydrates (e.g., oatmeal, broth (low-fat),
fruit juice, fruit purée, pudding, etc.)
- Even if you don't eat anything, insulin must never be
completely omitted
- Record the following:
- When you inject insulin and how much
- Your blood sugar levels and the time
- Meals along with the quantity and time
- Notify your doctor
- Drink lots of fluids to compensate for fluid loss



Vomiting and diarrhoea

Vomiting and diarrhoea may result in hypoglycaemia due
to the lack of food intake.

Tip: Sip the following chilled drink mixture:

1/3 black tea

1/3 orange juice

1/3 broth or brine

Coke (1 dL =10 g carbohydrates) (no Diet Coke) and pret-
zel sticks have proven to be an effective remedy for vomit-
ing. The insulin dose may need to be adjusted in the short
term. Do not hesitate to call a doctor.

Hospital stays as a diabetic

Certain situations require hospitalisation. It is important
to plan the hospital stay if possible and to discuss any
necessary changes in your diabetes treatment with your
doctor in advance. Take your insulin with you during a
scheduled procedure.

Diabetes and professional
life

It is important for all people to have a fulfilling job that
matches their individual interests, skills, and education.
People with diabetes have only a few limitations in terms
of their choice of profession. Treatment with blood-sugar-

lowering medication always entails the possibility of sud-
den hypoglycaemia, which is why some professions may
be unsuitable.

Your employer and colleagues should be aware of your
condition so that they can help you in the event of hypo-
glycaemia.

Diabetes and sexuality

For people with diabetes, sexuality is just as important in
life as for people without diabetes. Certain points should
be noted:

More frequent infections

Diabetic women, in particular, are more likely to have geni-
tal infections. Good blood sugar management and careful
genital hygiene are important for preventing this prob-
lem. Genital symptoms should be treated by a doctor.

Diabetes-related erectile dysfunction
Diabetes-related erectile dysfunction can be caused by vas-
cular or nerve damage.

A doctor can offer appropriate solutions depending on the
cause of the problems. Diabetics who manage their blood
sugar well, do not smoke, and drink little alcohol are less
likely to have erectile dysfunction.

Diabetes, pregnancy, and breastfeeding

Like other women, women with diabetes can also have an unproblematic pregnancy
and give birth to healthy children. However, certain precautionary measures should
be taken to avoid complications. The greater the deviation from normal metabolic
rates, the greater the risk to the child. In the womb, glucose passes through the pla-
centa, which is responsible for the metabolism between mother and developing child,
so mother and child have the same blood sugar levels. Elevated blood sugar levels
can be detrimental to the healthy development of a child in the womb. It is important
to ensure optimal blood sugar management before even becoming pregnant. As a
pregnant woman with diabetes, you will require careful medical supervision by your
diabetologist and gynaecologist.

Women with diabetes can breastfeed their children without any problems because
diabetes does not affect breastfeeding. However, they should make sure to compen-
sate for fluctuations in blood sugar and drink plenty of fluids.

& I s-:r<h
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Diabetes and psychological
stress

Everyone feels psychologically stressed at times. Pay at-
tention to the effects such stress (problems, disappoint-
ments, test anxiety, etc.) can have on your blood sugar.
When we are under stress, the body releases stress hor-
mones like adrenaline and cortisol. These hormones en-
sure that sugar is released from the liver’s stores into the
bloodstream. They also cause fatty acids to be released
from fat cells. Both sugar and fatty acids can be used as
fuel by the body. People without diabetes automatically
produce more insulin in response so that the sugar can be
absorbed into cells. This covers the body’s increased need
for fuel during the period of stress. Insulin and blood sug-
ar levels remain balanced. However, in people with diabe-
tes, the automatic production of insulin is missing, and the
physical stress causes blood sugar to rise.

Diabetes and travel

People with diabetes can travel just like everyone else, but
careful planning is important. Travel generally means a
change in daily routine. Changes in diet and exercise hab-
its can affect blood sugar.

Amedical examination is sometimes advisable before trav-
elling so that any health problems can be treated before
departing and any requirements that may arise during the
trip can be discussed. A doctor can also perform neces-
sary vaccinations and prescribe sufficient medication for
emergencies (e.g., insulin, glucagon, anti-diarrhoeal med-
ication).

For air travel with major time differences, the necessary
doses, changes in therapy, and the timing of meals should
be discussed with a doctor.

It is advisable to measure blood sugar more frequently
than usual during a holiday and to adjust the insulin dose
accordingly if necessary. This way, good blood sugar man-
agement can also be maintained during holidays.

Travel checklist
Take along adequate supplies of medication and testing
materials:
+ Your medication
- Needles
- Blood glucose meter with test strips, lancets
- Ketone test strips
- Diabetes diary
+ Diabetic ID card
- Sugar cubes/dextrose
- Glucagon

Carry-on luggage is the best place for transporting med-
ication. There could be very low temperatures in the
luggage compartment of the aircraft. Insulins and other
medication must not freeze! It's a good idea to distribute
the supplies among several pieces of luggage.

Always check the current travel regulations.

Tip:

Check (preferably with the company that sells the insu-
lin) whether the medication is available in the destination
country. Taking along a prescription in English is recom-
mended.

Travel provisions

A sufficient quantity of travel provisions containing carbo-
hydrate is highly recommended for bridging unexpected
delays and waiting times. Crispbread, biscuits, and dried
fruit are well-suited, for example.



Glossary

Obesity
Unhealthy excess weight starting at a body mass index
(BMI) of 30 kg/m?.

Autoimmune disease

A disease in which the immune system targets a person’s
own body. In type 1 diabetes, the beta cells of the pancre-
as are destroyed this way.

Basal insulin

Basal insulins are long-acting insulins that are slowly re-
leased into the bloodstream and used to meet the body’s
basic needs. They are also called background or slow-act-
ing insulins.

Basal-bolus therapy

Insulin therapy that mimics the organism’s natural insulin
response, in which insulin is continuously released in small
amounts (basal secretion) and increases after meals. To
mimic this principle, fast-acting and long-acting insulin is
needed. The long-acting insulin is injected once or twice a
day ("basis”). The particularly high insulin requirements at
mealtimes are covered by the fast-acting insulin (“bolus”).
Multiple daily blood sugar measurements are required.

Pancreas

A gland organ that, among other things, produces diges-
tive enzymes and hormones to regulate blood sugar. The
beta cells of the pancreas produce insulin and release it
into the bloodstream.

Beta cells
Atype of pancreatic cell that is responsible for the produc-
tion of insulin.

Blood sugar level

Refers to the concentration of glucose in the blood. Blood
sugar levels can be measured. Normal fasting blood sug-
ar levels are below 5.6 mmol/L. After a high-carbohydrate
meal, blood sugar rises and then returns to normal thanks
to the effect of insulin.

Diabetes mellitus

Commonly referred to as simply diabetes. This is a meta-
bolic disease that leads to high blood sugar levels. There
are two main types of diabetes: type 1 and type 2 diabetes.

Diabetic nephropathy
Kidney damage caused by diabetes. Affected people do
not have any symptoms for a long time, as a result of
which nephropathy is hardly ever detected in the early
stages. Protein excretion in the urine is the earliest way to
detect kidney damage.
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Diabetic neuropathy

Damage to the nervous system due to diabetes. Both the
sensorimotor nervous system and the autonomic nervous
system may be affected.

Diabetic retinopathy

Diabetic retinopathy is a retinal disorder caused by blood
sugar levels that are too high. It can lead to impaired vi-
sion and even blindness. The way to prevent it is optimal
blood sugar management.

Diabetic foot

A secondary complication of diabetes. Due to nerve and
blood circulation disorders, affected people lose sensa-
tion in their feet and are more likely to develop ulcers.

Gestational diabetes

This type of diabetes occurs during pregnancy and often
disappears after the baby is born. However, in some wom-
en, the metabolic disorder may persist after giving birth,
or type 2 diabetes may develop after five to ten years.

GLP-1

GLP-1 is a natural hormone produced in the intestine
and released into the bloodstream after food is ingested.
Depending on blood sugar levels, GLP-1 increases the re-
lease of insulin from pancreatic beta cells.

Glucagon

A hormone that acts as a counterpart to insulin and is
produced in specialised cells in the pancreas. Glucagon is
released when blood sugar levels are too low and results
in glycogen being broken down into glucose.

Glucose

It is often simply referred to as sugar and is a type of car-
bohydrate. It serves as the body's main source of energy
and is measured when testing blood sugar. The absorp-
tion of glucose into the body’s cells is controlled by the
hormone insulin.

Glucosuria
Excretion of glucose in the urine.

Glycogen
A long-chain polysaccharide that is composed of glucose
units and serves as a form of energy storage.

HbA,

Average blood sugar levels over a longer period of time.
Some of the haemoglobin in red blood cells is “glycated”
by the presence of glucose in the blood. The HbA. lev-
el provides information about blood sugar management
over the last two to three months. The normal HbA;. level
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is below 5.7%. The goal of antidiabetic therapy is generally
to achieve an HbA,. level of less than 7.0%, but this de-
pends on the patient’s individual situation.

Human insulin
Human insulin made from modified pig insulin or geneti-
cally derived from microorganisms.

Hyperglycaemia

High blood sugar. Acute signs include frequent urination
and excessive thirst. If left untreated, diabetic complica-
tions, ketoacidosis, and even diabetic coma may occur.

Hypoglycaemia

Low blood sugar levels below 3.9 mmol. The cause may be
an insufficient intake of carbohydrates, too much insulin,
or excessive physical exertion. Symptoms like sweating,
shaking, impaired vision, and coordination disorders oc-
cur. Untreated low blood sugar can lead to unconscious-
ness.

Incretins

Incretins are hormones produced naturally by the body in
the intestine and released into the bloodstream after food
is consumed. This stimulates the release of insulin from
the pancreas. GLP-1 is the best-known incretin hormone.

Insulin

Insulin, a protein produced in the beta cells of the pancre-
as, is a hormone that lowers blood sugar. Insulin allows
blood sugar to enter cells via the cell membrane.

Insulin analogues

Insulins with improved pharmacological properties, mean-
ing they are either faster-acting or longer-acting than hu-
man insulin, due to their altered structure.

Insulin resistance

A metabolic abnormality that is often the cause of type 2
diabetes: the body's cells do not respond adequately to
insulin. Being overweight is a major risk factor for insulin
resistance.

Ketoacidosis

Acidification of the blood. Insulin deficiency leads to an in-
creased breakdown of fats, creating acidic ketone bodies that
acidify the blood. If left untreated, ketoacidosis can be fatal.

Carbohydrates

Carbohydrates are energy-supplying nutrients. They are
found in foods as starch and sugar and are broken down
into individual sugar components in the digestive tract
and absorbed into the bloodstream. There are fast-acting
and slow-acting carbohydrates.
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Creatinine

A substance that is formed in the muscles and excreted
by the kidneys. The amount of creatinine in the blood can
therefore be used as a marker of kidney performance.

Mealtime insulin

Mealtime insulins are fast-acting insulins that have a short
duration of action. They are administered at mealtimes in
order to control the rise in blood sugar after eating. They
are also called prandial or bolus insulins.

Metabolic syndrome

Metabolic syndrome is a combination of obesity, high
blood pressure, elevated cholesterol, and high blood sug-
ar. This combination is an important risk factor for cardio-
vascular disease as well as diabetes.

Microalbuminuria

The excretion of small amounts of protein that can be
measured in the urine and are an early sign of nephrop-
athy.

Mixed insulin

A pre-mixed combination of a proportion of fast-acting
and a proportion of long-acting insulin. It is administered
with a meal.

mmol/L

Millimoles per litre. A unit of measurement indicating the
number of sugar particles per litre of blood. The conver-
sion factor from mmol/L to mg/dL is as follows: 18.016 x
mmol/L = mg/dL

Oral anti-diabetics (OADs)
Blood-sugar-lowering medication in tablet form. They are
only suitable for the treatment of type 2 diabetes.

Type 1 diabetes

Type 1 diabetes results from a lack of the hormone insulin.
The insulin-producing cells in the pancreas are destroyed
by the body’'s immune system. This is the typical insu-
lin-deficiency diabetes that usually (though not always)
starts during childhood or adolescence.

Type 2 diabetes

Type 2 diabetes results from reduced sensitivity of the
body’s cells to insulin (insulin resistance), on the one hand,
while, on the other hand, years of insulin overproduction
lead to the “exhaustion” of insulin-producing cells. Type 2
diabetes is also called adult-onset diabetes because it
usually starts in adulthood. However, more and more cas-
es of type 2 diabetes are now being observed in signifi-
cantly overweight adolescents.
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W0r|d Dia betes Day world diabetes day

World Diabetes Day has been observed since 1991 as an International Diabetes Federation (IDF) and World Health Organi-
zation (WHO) day. Since 2007, World Diabetes Day has been an official United Nations (UN) day. It was adopted in December
2006 in Resolution 61/225. This makes it the second day dedicated to a disease after World AIDS Day, which was declared in
1988. The 14th of November was selected because this was the birthday of Frederick G. Banting, who, together with Charles
Herbert Best, discovered the essential hormone insulin in 1921.

In order to give a face to World Diabetes Day and the project “Unite for Diabetes”, a blue circle was chosen as the sign of unity

in the fight against diabetes mellitus. The circle has always been a symbol of life and health; the colour blue unites countries
under the sky and is also the official colour of the UN..
&

The World Diabetes Foundation

- www.worlddiabetesday.org

Healthcare systems in developing countries are often unable to meet the demands resulting from the growing number
of people with diabetes. Lack of diabetes awareness and education is a big problem. Experts agree that a combination of
education, training, and prevention together with access to treatment options is needed in order to successfully combat
diabetes. Projections suggest that 50-80% of diabetics in developing countries are undiagnosed. There is also a lack of
knowledge about diabetes among doctors and nurses, a shortage of hospitals, and a lack of equipment for treating diabe-
tes. This is why, in 2001, Novo Nordisk founded the World Diabetes Foundation, which supports various local projects in the
fight against diabetes.

- www.worlddiabetesfoundation.org

Other helpful link

- www.diabetesschweiz.ch
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About us

Novo Nordisk is a leading global healthcare company founded in 1923 and headquartered outside Copenhagen, Denmark.

We are driving change with the goal of defeating diabetes and other chronic diseases, such as obesity and rare blood and
metabolic disorders.

To this end, we are working on scientific innovations that include potential cures for diseases. We promote access to our
products for patients worldwide and are actively committed to prevention.

Novo Nordisk employs more than 45,000 employees in 80 countries and markets its products in approximately 169 countries.

Our goal: zero environmental impact

In order to achieve climate neutrality, we are relying on a circular economy. We call this strategy “Circular for Zero".

Our approach to environmental management is aligned with the internationally recognised ISO 14001 standard,
and we are striving to minimise the environmental impact of our production by reducing our consumption of water,
energy, and resources.

ENERGY
The energy needed to produce our medicines is already carbon-neutral, and we are working
to reduce energy consumption in all our processes.

Cco,

& CO, emissions from fossil fuels are one of the largest sources of global warming. As part of
Novo Nordisk's new environmental strategy, we are also striving to achieve zero CO, emissions
in our distribution (operations) and transport.

WATER

Clean water is a particularly valuable resource. At Novo Nordisk, we are working to reduce our
consumption of water by reusing it. In this context, we are working in partnership with the
local government on a shared industrial water line, which will allow us to greatly limit the use of
chemicals in production.

circular
sZero

o & I s-:r<h o

31



INSULIN

A life-saving
discovery
turns 100

Since the groundbreaking discovery of insulin in 1921, Novo Nordisk has been
instrumental in transforming diabetes from an initially mostly fatal condition to
one that is very manageable.

% 2 Innovation and research have a long tradition at Novo Nordisk: Since the first

insulin was produced, the company has developed a number of pioneering

products to improve the treatment of the metabolic disease: insulins with im-

:"l proved properties, easy-to-use injection devices, and antidiabetic drugs with
completely different targets compared to insulin.

This is not the end of our mission, however. Our goal is to further improve
the lives of millions of people with diabetes by developing highly innovative
therapies and technologies, with the vision of one day curing diabetes. The
development of insulin over the last 100 years exemplifies the strength of Novo
Nordisk's innovation. The milestones inspire us every day and will continue to
do so in the future.

Today's Novo Nordisk was created in 1989 by the merger of the two Danish
companies Nordisk Insulinlaboratorium and Novo Terapeutisk Laboratorium,
which were established in 1922 and 1924, respectively. Both companies played
a decisive role in the swiftness of insulin’s clinical use for the well-being of pa-

Frederick Banting and Charles Best at tients and in the further development of insulin over the decades that followed.
the University of Toronto Novo Nordisk is thus a direct successor of two insulin pioneers from more than
100 years ago.
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