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NovoRapid®
Insulin Aspart

PART I: HEALTH PROFESSIONAL INFORMATION

SUMMARY PRODUCT INFORMATION

Route of Dosage Form/ | Clinically Relevant Nonmedicinal Ingredients
Administration | Strength
Subcutaneous | solution for disodium phosphate dihydrate, glycerol, hydroclelori
Injection injection, 100 acid, metacresol, phenol, sodium chloride, sodium
Units/mL hydroxide 2N, zinc chloride solution, water for
injection
For a complete listing see Dosage Forms, Compasifio
and Packaging section.

DESCRIPTION

NovoRapid® (insulin aspart) is a unique human insulin anagogfirDNA origin that rapidly
lowers blood glucosélovoRapid® is homologous with regular human insulin with éxeeption
of a substitution of the amino acid proline for asje acid in position B28. The substitution of
the amino acid proline with aspartic acid at positB28 inNovoRapid® reduces the tendency to
form hexamers as observed with regular human imsubvoRapid® is therefore more rapidly
absorbed from the subcutaneous layer comparedjtbarehuman insulin. The insulin is derived
from the fermentation of genetically modified yeeslis (recombinant DNA origin,
Saccharomyces cerevisiae). The fermentation,tisalaconversion and purification of insulin
aspart are equivalent to the procedures used daluption of genetically engineered human
insulin.

INDICATIONS AND CLINICAL USE

NovoRapid® (insulin aspart) is indicated for treatment ofipats with diabetes mellitus who
require insulin for the control of hyperglycemia.

NovoRapid® should normally be used in regimens together witineermediate or long-acting
insulin.

NovoRapid® (10 ml vials) may also be used for continuous atdoteous insulin infusion (CSlI)
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in pump systems which are licensed in Canada Budiim infusion.

Geriatrics (> 65years of age):

There was no clinically relevant difference in gfermacokinetics and pharmacodynamics of
NovoRapid® between elderly and younger subjecesasti see WARNINGS AND
PRECAUTIONS and ACTION AND CLINICAL PHARMACOLOGY.

Pediatrics (2 - 17years of age)

Evidence from clinical studies and experience ssggidat use in the pediatric population is not
associated with any differences in safety or eiffeciess. Please see ACTION AND CLINICAL
PHARMACOLOGY.

CONTRAINDICATIONS

« During episodes of hypoglycemia

« Patients who are hypersensitive to this drug @mypingredient in the formulation or
component of the container. For a complete listagg the Dosage Forms, Composition and
Packaging section of the product monograph.

WARNINGS AND PRECAUTIONS

Serious Warnings and Precautions
Due to its faster onset of actiddpvoRapid® should be given immediately before tHe
meal. The injection should not be more than 5-1utes before the start of a meal.
When necessarfovoRapid® may be given immediately after the meal.

General

As with all insulins, the duration of action NbvoRapid® may vary in different individuals or in
the same individual according to dose, injectiaa, 9lood flow, temperature and level of
physical activity. NovoRapid® differs from regular human insulin by its rapidsehand shorter
duration of action. As a result of the fast orfadction, the injection dflovoRapid® should
immediately be followed by a meal. As a resultha short duration of action dfovoRapid®,
patients with diabetes may also require a longén@dinsulin to maintain adequate glucose
control.

Hypokalemia is among the potential clinical advesBect associated with the use of all insulins.
This 4potential clinical adverse effect may be ral@vin patients who are on potassium lowering
drugs.

Stress or illness may increase insulin requiremeimshese instances, patients should contact
their physician and carefully control their bloddepsé.
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Any change of insulin dose should be made cautycaustl only under medical supervision.
Transferring a patient to a new type or brand s@iiim should be done under strict medical
supervision. Changes in insulin strength, brampe te.g., regular, NPH, analogue), species
(animal, human), or method of manufacture (rDNAsusranimal-source insulin) may result in
the need for a change in dosage. Patients ta&kowpRapid® may need a change in dosage from
that used with their previous insulin.

Concomitant iliness, especially infections, usuallyreases the patient’s insulin requirements.

Endocrine and Metabolism
Glucose monitoring is recommended for all patievite diabetes.

Hypoglycemia

In certain cases (long duration of diabetes, dialetrve disease, intensified diabetes control, or
use of medications such as beta blocking agehishdture and intensity of early warning
symptoms of hypoglycemia may change or be lessopmced.

Hypoglycemia is the most frequently occurring unigdse effect of insulin therapy. Such
reactions following treatment witkovoRapid® are mostly mild and easily managed. While the
frequency of hypoglycemia observed in clinicall&ieg similar to that observed with regular
human insulin, Clinical trials in patients with g/ diabetes have demonstrated a reduced risk of
nocturnal hypoglycemia with insulin aspart compasétth soluble human insuliff: 2*

Severe hypoglycemia can result in temporary or peent impairment of brain function and
death.

Changes in insulin therapy or changes in life sfiyée diet, exercise/physical activity) may
require a change in dosage.

The patient’s ability to concentrate and react f@ympaired as a result of hypoglycemia. This
may constitute a risk in situations where thesétisi are of special importance (e.qg., driving a
car or operating machinery).

Hyperglycemia

Inadequate dosing or discontinuation of insulimtineent, especially in type 1 diabetes, may lead
to hyperglycemia and diabetic ketoacidosis. Sesestained hyperglycemia may result in
diabetic coma and death.

Hepatic/Biliary/Pancreas
The pharmacokinetics &fovoRapid® did not change in patients with mild (Mean ChilcgRu
Score: 5.7), moderate (Mean Child Pugh Score:#.8¢weere (Mean Child Pugh Score: 10.2)
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hepatic impairment as compared to subjects witmabhepatic function (Mean Child Pugh
Score: 0)?. As with other insulindNovoRapid® requirement may need to be adjusted in
patients with hepatic impairment.

A single dose pharmacokinetic study of insulin aspas performed in 24 non-diabetic subjects
with hepatic function ranging from normal to sewimpaired. In subjects with hepatic
impairment absorption rate was decreased and naoige, resulting in delayegd from about
50 minutes in subjects with normal hepatic functoabout 85 minutes in subjects with
moderate and severe hepatic impairment. AUgzx @nd CL/F were similar in subjects with
reduced hepatic function compared with subjecth witrmal hepatic function.

Immune

Insulin antibodies may develop during treatmenhwisulin. In the clinical development
program, insulin aspart-specific, regular humanilinsspecific and cross reactive antibodies
were analyzed. Antibody production was monitore@65 patients for 12 months. After a
transient statistically significant increase ingg@eacting antibodies from baseline to 3 months
for NovoRapid® compared to human insulin, cross-reacting antibedsls returned to baseline
levels in theNovoRapid® group and were not different from the human imsglioup. No

adverse effects could be attributed to patientdymimg cross reactive antibodies as compared to
those who did not. There was no correlation betwibe extent of antibody formation and the
insulin dose needed, level of glycemic controliatd or adverse event reporting after 12 months
treatment. No systemic allergic reactions werespleg.

In a clinical study on the use of NovoRapigh=157) during pregnancy in patients with type 1
diabetes, mean levels of antibodies specific todRapid® were low (<3%). Variability between
subjects was up to 14% for NovoRapid®. The majaftantibodies were cross reacting. There
was no observable increase in antibodies with Nayad® treatment from baseline to the end of
the third trimester.

Similar observations were found in cord blood. Wésvels of antibodies specific to
NovoRapid® were low (<1%). The majority of insuintibodies were cross-reacting, and
variability between subjects was up to 17% for NRapid® specific antibodies. Levels of
antibodies in cord blood seemed to correlate witdhemmal antibodies which are consistent with a
transfer of maternal cross-reacting insulin antibs@cross the placenta. The same pattern was
observed for NovoRapid® specific antibodies.

In a clinical trial including 14 women with gestatial diabeteassigned to treatment with
NovoRapid® mean levels of antibodies specific tovdiRapid® remained relatively low (less
than 0.5% binding).

See also WARNING AND PRECAUTIONS, Sexual FunctioggiRoductiorand Special
PopulationsPregnant Women, ADVERSE REACTIONS, Clinical Triadverse Drug
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ReactionsPregnancy clinical trials; and Part 1, SCIENTTHNFORMATION, CLINICAL
TRIALS, type 1 Diabetes.

Renal

The pharmacokinetics &fovoRapid® did not change in patients with mild (mear,;6D.0 mL
min), moderate (mean &135.7 mL mift) and severe (mean &l 23.5 mL mift) as
compared to patient with normal renal functiog:€199.8 mL min*). The degree of renal
impairment does not affect the pharmacokineticiabe ofNovoRapid® 2. As with other
insulins,NovoRapid® requirement may be reduced in patients with renpairment.
NovoRapid® requirement may need to be adjusted in patiertts seivere renal impairment.

A single dose pharmacokinetic study of insulin aispal8 subjects with type 1 diabetes and
with renal function ranging from normal to severghpaired was performed. No apparent effect
of creatinine clearance values on AUG,ECL/F and §axof insulin aspart was found. Data
were limited in subjects with moderate and sevenalrimpairment. Subject with renal failure
necessitating dialysis treatment were not invettja

Sexual Function/Reproduction

There is no information on teratogenicityNovoRapid® in humans. In rabbit trials,
NovoRapid® did not exert any direct adverse effect on feytilinating performance,
reproductive capacity or embryo-fetal development did not differ from human insulin.

Pregnancy:
Congenital anomalies are three to four times moggglent in diabetic pregnancy than in non-
diabetic pregnancies and with a two fold highertalday from major cardiovascular anomalies

In a clinical trial of 157 pregnant women with typeliabetes treated with NovoRapid® 10
congenital malformations were reported in 9 (5.8Ul)jects treated with NovoRapid®. Cardiac
anomalies were reported (n=7) mainly septal def@ctd). Additional reports in patients treated
with NovoRapid® were one each of central nervostesy anomaly, ankyloglossia and feta
disorders.

Of the women whoeceived NovoRapid®, fetal exposure throughoutethitre pregnancy
occurred in 44 women. One child exposed to Novai@&had an anomaly neck edema resulting
in fetal loss.

In a clinical trial of 14 women with gestationahtietes who received treatment with
NovoRapid®, two infants had abnormal findings aldiradings were felt to be unrelated to the
treatment.

See also WARNINGS AND PRECAUTIONS, Immune and SaldeébpulationsPregnant
Women; ADVERSE REACTIONS, Clinical Trial Adverse Wy ReactionsPregnancy clinical
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trials; and Part 1, SCIENTIFIC INFORMATION, CLINIEL TRIALS, type 1 Diabetes.

Skin

Local allergic reaction

As with other insulins, patients may experienceness, swelling or itching at the site of
injection. These minor reactions usually resotva few days to a few weeks. They may occur
if the injection is not properly made, or if thetigat is allergic to the insulin or any excipiehts
Few local injection site reactions were observeith NovoRapid® in the clinical development
program and there was no difference in frequencgnndompared to regular human insulin.

Special Populations

Pregnant Women

NovoRapid® can be used in pregnant women with fyd@&betes if clinically indicated. It is
essential for patients with type 1 diabetes to tagngood metabolic control before conception
and throughout pregnancy. Insulin requirementsilisdecrease during the first trimester and
increase during the second and third trimesteadiefts should be advised to inform their health
care professional if they are pregnant or are coplating pregnancy. Careful monitoring of
glucose control is essential in these patients.

A study was conducted in 157 pregnant women wiple tl diabetes treated with NovoRapid®.
Two third (n = 113) of the enrolled patients welready pregnant when they entered the study.
Because only one third (n=44) of the patients veem®lled before conception, the sample size
was not large enough to evaluate the risk of comgemalformations. A1C was evaluated during
the study as well as the incidence of hypoglycef3ae also, Clinical Trial Adverse Drug
ReactionsPregnancy clinical trials and Part Il, SCIENTIFIGCGRMAITON, CLINCIAL

TRIALS, TYPE 1 Diabetes).

Reproduction studies have been performed in ratgabits at doses up to 16-32 times the
human dose and have revealed no evidence of intpfrlity or harm to the fetus due to
NovoRapid.

Nursing Women:

It is unknown whetheNovoRapid® is excreted in significant amounts in human miflar this
reason, caution should be exercised wRemoRapid® is administered to a nursing mother.
Patients with diabetes who are lactating may regaijustments in insulin dose, meal plan or
both.

Pediatrics 2 - 17years of age)

The pharmacokinetic propertiesibvoRapid® (insulin aspart injection) and regular human
insulin were investigated in 18 children (6 -12ngea = 9) and adolescents (13 -17 years, n = 9)
with type 1 diabetes. The relative difference apmacokinetics and pharmacodynamics in type
1 diabetic children and adolescents betwsemoRapid® and regular human insulin correlated
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well with those in healthy adult subjects and t§pdiabetic adults.

The efficacy and safety dfovoRapid® were compared to regular human insulin, both
supplemented with NPH insulin, in a 24-week crossgiwo 12-week treatments), randomized
trial in children (age 2-6, n=25) with type 1 diak® NovoRapid®, injected either shortly before
meal or immediately after a meal, produced the seififieets with respect to postprandial blood
glucose control (p=0.5180) and to overall glyceomatrol (as measured by A1C levels, 7.7 +
0.23% vs 7.56 + 0.25%, 0.111 (95% CI -0.113:0.386)egular human insulin, injected 30
minutes before a meal. The safety profile was caaipa to that of regular human insulin and
did not appear to differ from that bfovoRapid® in adults with type 1 diabetes. In addition, as
compared to regular human insulipvoRapid® did not increase the frequency and risk of
hypoglycemia [RR 1.06 (95% CI: 0.96-1.17; p=0.225)]

In another trial, the efficacy and safetyMdvoRapid® were compared to insulin lispro and
regular human insulin in a 24-week, randomizedndpbel study in 378 children (6-18 years of
age) with type Hiabetes. NPH insulin was administered as basalimsBaseline means A1C
values for NovoRapid®, lispro and regular human insulin were 8.3 + 1.8%49% + 1.2% and 8.3
*+ 1.2%, respectively. At the end of the studyjeyas had man A1C values of 8.4 £ 1.4%, 8.2 +
1.2% and 8.3 £ 1.4%, respectively. The changes traseline were not significantly different
among the groupsNovoRapid® demonstrated similar, postprandial, blood gludesels as
lispro. The blood glucose levels after lunch ammher decreased significantly wihovoRapid®
than with regular human insulin (lunch: 10.2 = mBol/L vs. 11.2 + 4. 7mmol/L, respectively;
p=0.009; dinner: 10.5 £ 4.4 mmol/Lvs.11.6 £ 4.8mihptespectively; p=0.003. Furthermore,
NovoRapid® did not increase the risk of hypoglycemia and &adfety profile comparable to
both regular human insulin and lispro.

Geriatrics (> 65 years of age):

A PK/PD study comparing insulin aspart with solublenan insulin was performed in 19 elderly
patients with type 2 diabetes. The relative défees in the pharmacodynamic properties
between insulin apart and human insulin in elderye consistent with those seen in healthy
subjects and in younger subjects with diabeteswever, careful glucose monitoring and
individual dose adjustments of insulin, includimgulin aspart, may be necessary in elderly
patients. Please see ACTION AND CLINICAL PHARMACOLGY

In the clinical development program, 226 patieged 50 years and older (including 35 patients
above the age of 65) were treated wWithvoRapid® for up to 6 months. No differences in dose,
efficacy or adverse events were observed betwesse thatients and younger population.

Gender- There was no significant difference in pharmacekas in a trial in type 2 diabetic

patients. No significant difference in efficacg, @ssessed by Al@as found between genders
in a trial in type 1 diabetic patients.
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Obesity

The influence of obesity and/or subcutaneous fektiess on the pharmacokinetics and
glucodynamics oNovoRapid® has not been studied. Patients with a body masxi(BMI) up

to 40kg/nf were treated withNovoRapid®. No difference was observed in efficacy and safety
compared to leaner patierifs.

Ethnic origin
There was no difference in efficacy in terms ofdaalucose control as measured by A1C or
safety in terms of adverse events between Africamedcans, Hispanics and Caucasian patients.

Smoking

The effect of smoking on the pharmacokinetics admafmacodynamics ddovoRapid® has not
been studied. However, metabolic control was smmlamokers and non-smokers after 6
months treatment witNovoRapid® in the clinical development program

Monitoring and Laboratory Tests

As with all insulin therapy, the need for reguléwdal glucose self-monitoring should be
considered when usirigovoRapid® to obtain optimal glycemic control. Periodic measnent

of glycosylated hemoglobin is recommended for tlomitoring of long-term glycemic control. If
patient is pregnant, careful monitoring of the @atiis required throughout pregnancy. During
the perinatal period, careful monitoring of infabtern to mothers with diabetes is warranted.

ADVERSE REACTIONS

Adverse Drug Reaction Overview

The most frequently seen undesirable effect inlindteated patients is change in blood glucose
levels. From clinical investigations, it is knowrat major hypoglycaemia, defined as need for
assistance in treatment, is common (>1/10) in wefitrolled patients. Based on post-marketing
experience adverse events including hypoglycaemiaaae (>1/10 000 and <1/1000) during use
of Novo Nordisk human insulin products.

Clinical Trial Adverse Drug Reactions

Because clinical trials are conducted under vergasfic conditions the adverse reaction
rates observed in the clinical trials may not refléhe rates observed in practice and
should not be compared to the rates in the clinidals of another drug. Adverse drug
reaction information from clinical trials is useftdr identifying drug-related adverse
events and for approximating rates

The safety profile of NovoRapid® observed in claitrials is similar to the safety profile
reported for Novo Nordisk human insulin products.
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Frequencies of adverse drug reactions from clirtreals, which by an overall judgement are
considered related to NovoRapid® are listed beldWwe frequencies are defined as: Uncommon
(>1/1,000, <1/100) and rare (>1/10,000, <1/1,006dlated spontaneous cases are presented as
very rare defined as (<1/10,000).

Immune system disorders:
Uncommon (>1/1,000, <1/100): Urticaria, rash, eiam

Very Rare (>1/10 000, <1/1000): Anaphylactic Reatdi
Symptoms of generalised hypersensitivity may inelgdneralised skin rash, itching,
sweating, gastrointestinal upset, angioneurotieoe] difficulties in breathing, palpitation
and reduction in blood pressure. Generalised lsgpasitivity reactions are potentially life
threatening.

Nervous system disorders:

Rare (>1/10 000, <1/1000): Peripheral neuropathy
Fast improvement in blood glucose control may ls®eiated with a condition termed acute
painful neuropathy, which is usually reversible.

Eye disorders

Uncommon (>1/1,000, <1/100): Refraction disorder
Refraction anomalies may occur upon initiationrsulin therapy. These symptoms are
usually of transitory nature.

Uncommon (>1/1,000, <1/100): Diabetic retinopathy
Long-term improved glycaemic control decreasegisteof progression of diabetic
retinopathy. However, intensification of insullretapy with abrupt improvement in
glycaemic control may be associated with worsepindjabetic retinopathy.

Skin and subcutaneous tissue disorders

Uncommon (>1/1,000, <1/100): Lipodystrophy
Lipodystrophy may occur at the injection site amasequence of failure to rotate injection
sites within an area.

Uncommon (>1/1,000, <1/100): Local hypersensitivity
Local hypersensitivity reactions (redness, swelling itching at the injection site) may
occur during treatment with insulin. These reawiare usually transitory and normally
they disappear during continued treatment.

General disorders and administration site conditios
Uncommon (>1/1,000, <1/100): Oedema
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Oedema may occur upon initiation of insulin therapyhese symptoms are usually of
transitory nature.

Pregnancy clinical trials

In a clinical trial comparing safety and efficadyNovoRapid to insulin human in the treatment
of pregnant women with type 1 diabetes (322 exppsednancies 157 to insulin aspart 165 to
human insulin) the adverse event profiles werelainm subjects receiving NovoRafiénd

those receiving regular human insulin with respecahcidence and severity. Most adverse events
were mild or moderate in severity. With the exoeptbf obstetric complications, the adverse
event profile was similar in subjects during pregraand outside pregnancy. There were no
differences in the incidence of obstetric complmas between treatment groups.

Maternal Serious adverse events with possible or pbable relationship to trial drug:

Serious adverse events with possible or probaldéoe to trial drug were reported with
NovoRapid® or regular human insulin in >1% of subjects: hypogimia, inadequate control of
diabetes, hypoglycemic coma.

The following maternal serious adverse events patssible or probable relationship to trial drug
were reported at an incidence of <1% KwvoRapid®: spontaneous abortion, missed abortion
and cesarean section. See also WARNINGS AND PREQANE, Immune, an&exual
Functions/reproductioand_Special populationPregnant Women; and Part I, SCIENTIFIC
INFORMATION, CLINCIAL TRIALS, type 1 Diabetes.

Less Common Clinical Trial Adverse Drug Reactions<1%):

In addition, the following adverse events were rigggbat an incidence of <1% fblovoRapid®
regardless of drug relationship. Breech presemtatomplication of delivery, hyperemesis
gravidarum, HELLP syndrome, premature labour, katlssis, ketonuria, acute bronchitis,
hepatitis C, tonsillitis, tracheitis, uterine atoagthenia, generalized oedema, contusion, olestetri
procedure complication.

No clinically relevant differences were observeddny of the laboratory assessments, vital
signs, ECG, or urine albumin/creatinine.

In each treatment group (NovoRapid® and insulin &dnjn3 malformations resulted in fetal loss
or death of the child. Serious adverse events vegraerted in 36% of children in the
NovoRapid® group and 29% of children in the reghlaman insulin group, the child adverse
events profile was similar to that normally seechiidren of diabetic mothers 33.6% of children
in the NovoRapid® group and 39.7% in the regulanan insulin group experienced
hypoglycemia leading to treatment (oral or intramemglucose/dextrose or early feeding).
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The most frequently reported adverse event witleguency of over 1% in the clinical trial of 27
women with gestational diabetes the most commappnted reaction was upper respiratory
tract infection, as well as hypoglycemic reactions.

In the gestational pregnancy study 71% of womehennsulin aspart group and 69% of women
in the regular human insulin group experiencednagmatic hypoglycemic episode. No major
hypoglycemic episodes were reported in this study.

Two infants in each group had abnormal findingsfimdlings were felt to be unrelated to the
treatment. In the NovoRapid® group, one fetal deaicurredn uterodue to umbilical cord
strangulation at week 40, and one small pneumothemd tachypnea which resolved the
following day.

Post-Market Adverse Drug Reactions:

Adverse Drug Event Overview for a Post-Marketing C38 Trial

A 4 month post-marketing study in 511 subjects wyfie 1 and insulin-requiring type 2 diabetes
mellitus was conducted as a preference trial tesasthe treatment satisfactionNvoRapid®

and insulin lispro during CSIl pump therapy. Adwedsug events were recorded when
spontaneously reported by the patients in the sflidg only adverse drug event reported at an
incidence> 1% was upper respiratory tract infection (incicen€ 1.3% in théNovoRapid®

group).

Less Common Adverse Drug Events (<1%) in a Post-Maeting CSII Trial

In addition, the following adverse drug events weqgorted at an incidence of <1% for
NovoRapid® or insulin lispro in this study (in more than lipat in each treatment group),
regardless of drug relationship.

Gastrointestinal Disorders: vomiting, nausea

Infections and Infestations:viral infection, urinary tract infection, sinusitisnychomycosis,
nasopharyngitis, bronchitis

Metabolism and Nutrition Disorders: hypoglycemia, hyperglycemia, diabetic ketoacidosis
Musculoskeletal and Connective Tissue Disordergain in extremity, back pain, arthralgia
Nervous System Disordersneuropathy

Respiratory, Thoracic and Mediastinal Disorders: nasal congestion
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The following serious adverse events were repdrtedore than 1 patient but at an incidence of
< 1% forNovoRapid® in Study 2190:

Metabolic and nutritional disorders: hypoglycemia (4 episodes) and diabetic ketoacidosis
(2 episodes).

Hypoglycemia as an Adverse Drug Reaction in a Postarketing CSIlI Trial

The reporting of hypoglycemia was not a speciftetsaendpoint in this trial. Hypoglycemic
episodes were recorded only if spontaneously reddsy the subject as adverse drug reactions.
Consequently, data on hypoglycemia is limited fithis study. There were only seven episodes
of hypoglycemia reported during the four-monthltwéth over 500 patients. As such, the
incidence of hypoglycemia was calculated to be <i%he patients treated with either
NovoRapid® or insulin lispro and does not reflect real-lifiecarrence of hypoglycemia in
diabetes patients

DRUG INTERACTIONS

Overview
Concomitant use of other drugs may influence imsrdguirements.

Mixing of insulins

If NovoRapid® (insulin aspart) is mixed with an intermediateiagor long-acting insulin,
NovoRapid® should be drawn into the syringe first. The inj@etshould be made immediately
after mixing. Pharmacodynamic trials conductedigs ghowed bioequivalence between separate
injections ofNovoRapid®. These included neutral protamine regular humaalin, a mix of
NovoRapid® and neutral protamine regular human insulin wingected 5 minutes after mixing.

The effects of mixing NovoRapid® with either anirsalurce insulins or human insulin
preparations produced by other manufacturers hawvbeen studied. This practice is not
recommended.

Drug-Drug Interactions

The following substances may reduce the insulimireqnents: oral hypoglycemic agents
(OHA), octreotide, monoamine oxidase inhibitors (M non-selective beta adrenergic
blocking agents, angiotensin converting enzyme (AGHEibitors, salicylates, alcohol, and
anabolic steroids.

Other drugs may increase insulin requirementsl| amatraceptives, thiazides,
glucocorticosteroids, thyroid hormones, sympathoeatics and danazol. Beta blocking agents
may mask the symptoms of hypoglycemia. Alcohol imégnsify and prolong the hypoglycemic
effect of insulin.

Drug-Food Interactions
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Please refer to ACTION AND CLINICAL PHARMACOLOGY, Bthanism of Action and
DOSAGE AND ADMINISTRATION for interactions with fad and timing of food
consumption, respectively.

Drug-Herb Interactions
Interactions with herbal products have not beeabdished.

Drug-Laboratory Interactions
Interactions with laboratory tests have not beeabdished.

Drug-Lifestyle Interactions

The effect of smoking on the pharmacokinetics admafmacodynamics ddovoRapid® has not
been studied. However, metabolic control was simmlamokers and non-smokers after 6
months treatment witNovoRapid® in the clinical development program.

The influence of obesity and/or subcutaneous fektiess on the pharmacokinetics and
glucodynamics oNovoRapid® has not been studied. Patients with a body nmaei(BMI) up
to 40kg/nf were treated withNovoRapid®. No difference was observed in efficacy and safety
compared to leaner patients.

Patients should be informed about potential adegst@nd disadvantageshdvoRapid®
(insulin aspart) therapy including the possibleesaffects. Patients should also be offered
continued education and advice on insulin therafifesstyle management, self-monitoring,
complications of insulin therapy, timing of dosagnestruction for use of injection devices and
storage of insulif

The need for regular blood glucose self-monitoshguld be considered when using
NovoRapid® to obtain optimal glycemic control.

DOSAGE AND ADMINISTRATION

Dosing Considerations

« patients beingnitiated on insulin can be started dfovoRapid® in the same manner as they
would be on animal-source or human insulin

« changes for patients beitiginsferred from other insulin tdNovoRapid® should be made as
directed by a physician

* Inclinical trials, patients were transferred ouardt to unit basis fronNovolin®ge Toronto to
NovoRapid®. The doses of meal-related and basal insulin #ene changed according to
the patients’ needs and local practice.

Recommended Dose and Dosage Adjustment
Due to its faster onset of actiddpvoRapid® should be given immediately before the meal. The
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injection should not be more than 5-10 minutes teefioe start of a meal. When necessary,
NovoRapid® may be given immediately after the meal.

Dosage oNovoRapid® is individual and determined, based on the phgsisiadvice, in
accordance with the needs of the patient. The iddal insulin requirement is usually between
0.5 - 1.0 units/kg/day. In a meal-related treattn®® - 70% of this requirement may be provided
by NovoRapid® and the remainder provided by an intermediate-gairiong-acting insulin.

The dosing oNovoRapid® should regularly adjusted according to blood gkemeasurements.
Adjustment dosage may also be necessary if patigratsrtake increased physical activity or
change their usual diet. Exercise taken immedjiatiér a meal may increase the risk of
hypoglycemia.

Administration

NovoRapid® (insulin aspart) is administered subcutaneoustpénabdominal wall, the thigh,
buttocks or the upper arm. Injection sites shdddotated within the same region.
NovoRapid® retains its more rapid onset and shorter duratfarction irrespective of the
injection site used (abdomen, thigh, upper armg.with all insulins, the duration of action will
vary according to the dose, injection site, bldoavf temperature and level of physical activity.

Parenteral drug products should be inspected Wsigalparticulate matter and discoloration
prior to administration, whenever solution and eimer permit.Never uséNovoRapid® if it has
become viscous (thickened) or cloudy; use it ofiyis clear and colourlessNovoRapid®
should not be used after its expiration date.

If NovoRapid® is mixed with an intermediate-acting or long-agtinsulin,NovoRapid® should
be drawn into the syringe first. The injection sliddoe made immediately after mixing.
NovoRapid® should not be mixed with long-actinguins analogue. The effect of mixing
NovoRapid® with either animal-source insulins or human insgiieparations produced by other
manufacturers have not been studied. This practioet recommended.

In patients with diabetes mellitus, optimized metatcontrol effectively delays the onset and
slows the progression of late diabetic complicatio®@ptimized metabolic control, including
glucose monitoring is therefore recommentled.

NovoRapid® (10 mL vial) may be used for Continuous Subcutasdasulin Infusion (CSII) in
pump systems licensed for insulin infusion. Pasiersing CSIl should be comprehensively
instructed in the use of the pump system. Thesinfuand reservoir set should be changed
according to the pump manufacturer’s instructidtetients administerinjovoRapid® by CSlI
must have an alternate insulin delivery devicelab& in case of pump system failure.

HYPOGLYCEMIA AND OVERDOSAGE
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Overdose may cause hypoglycemia. Omission of 4 onemplanned strenuous physical
exercise may lead to hypoglycemia. Symptoms of glym@mia may occur suddenly. They may
include cold sweat, cool pale skin, fatigue, nesrass or tremor, anxious feeling, unusual
tiredness or weakness, confusion, difficulty in @amtration, drowsiness, excessive hunger,
vision changes, headache, nausea and palpitéfievere hypoglycemia may lead to
unconsciousness and/or convulsions and may be fatal

Mild episodes of hypoglycemia can be treated by adeninistration of glucose or sugary
products. Itis therefore recommended that patiesth diabetes always carry some sugar candy.

Severe hypoglycemic episodes, where the patienbéasme unconscious, can be treated with
glucagon (0.5 to 1 mg) given intramuscularly or@ubneously by a trained person or glucose
given intravenously by a medical professional. Gemust also be given intravenously if the
patient does not respond to glucagon within 106toninutes. Upon regaining consciousness,
administration of an oral carbohydrate is recomnaenfdr the patient in order to prevent relapse

ACTION AND CLINICAL PHARMACOLOGY

Mechanism of Action

The primary activity oNovoRapid® is the regulation of glucose metabolism. Insylinsluding
NovoRapid®, bind to the insulin receptors on muscle and éis@nd lower blood glucose by
facilitating the cellular uptake of glucose - amhgltaneously inhibit the output of glucose from
the liver.

Insulin aspart is an analogue of human insulinylmch the amino acid, proline, in position 28,
has been replaced by aspartic acid. This modificavas designed to target the part of the
molecule responsible for self association. Dueharge repulsion, insulin aspart has a reduced
tendency to self associate. This causes insytiarago be absorbed more rapidly, resulting in
faster action. Insulin aspart is designed to belar to human insulin in all other aspects
NovoRapid® is equipotent to regular human insulin on a mbksis.

NovoRapid® produces a more rapid and more pronounced blagmsé lowering effect than
regular human insulin, due to a faster absorptiomfthe injection site.

When administered immediately before a meal, tfecedbf NovoRapid® more closely mimics
normal physiological post prandial insulin relefs@n regular human insulin used as
replacement therapy. This effect leads to redposd prandial variability in blood glucose
concentration.

In patients with diabetes mellitus, postprandialool glucose levels are identified as a predictor
of A1C levels™ '® 2" Furthermore, postprandial glucose control isnaiependent risk factor for
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morbidity and mortality in diabeticd$:*® This has been demonstrated with regard to overall
mortality and cardiovascular disease and d&€&th Since cardiovascular disease is the most
frequent cause of death in a diabetic populationirol of postprandial glucose levels is now
recognized as an important clinical endpoint ofcessful diabetic therapy.

Optimized metabolic control in diabetic patientieefively delays the onset and slows the
progression of late diabetic complications. Optiiznetabolic control, including glucose
monitoring is therefore recommended

Pharmacodynamics
NovoRapid® (insulin aspart) produces a more rapid and procediblood glucose regulating
effect than regular human insulin, due to the féastet of action.

When insulin aspart is injected subcutaneouslyptiset of action occurs within 10-20 minutes
of injection. The maximum effect is exerted betwéeand 3 hours after injection. The duration
of action is 3 to 5 hours.

16 1

14 1

124

101

Blood glucose (mmol/l)

o 1 2 3 a4 s

Time (h)
Fig. 1 Mean blood glucose levels following a singte-meal subcutaneous dose (0.15U/kg) of NovoRapid
injected immediately before a meal (solid lineyegular human insulin administered 30 minutes lzeéomeal
(hatched line) in 22 patients with type 1 diabetes.

The mean serum glucose profiles in the figure atsbwvsv the superior postprandial glucose
control obtained wittNovoRapid® compared to human insulin during the first 4 hquost
dosing. This was confirmed by the significantlwbry postprandial glucose excursion (EXC) for
NovoRapid® than for regular human insulin (p = 0.015).

Geriatrics (> 65 years of age):

A randomised, double-blind crossover PK/PD triahpared the pharmacodynamics and
pharmacokinetics of a single 0.3 U/kg s.c. dos@silin aspart (IAsp) and a single 0.3 U/kg s.c.
dose of with soluble human insulin (HI) was perfednn elderly patients with type 2 diabetes
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(19 patients aged 65-83 years (, mean age 70 yeling) relative differences in the
pharmacodynamic properties between insulin asparbhaman insulin in elderly were consistent
with those seen in healthy subjects and in yousgbjects with diabetes. However, No safety
issues were raised, but careful glucose monitamgjindividual dose adjustments of insulin,
including insulin aspart, may be necessary in gdmatients.

Children and adolescents (2-17 years)
When given to children NovoRapid® showed similargdgerm glucose control compared to
soluble human insulin.

Pharmacokinetics

In NovoRapid® substitution of the amino acid prefitith aspartic acid at position B28 reduces
the tendency to form hexamers as observed wittbeohuman insulin.

NovoRapid® is therefore more rapidly absorbed ftbmsubcutaneous layer compared to
soluble human insulin.

The time to maximum concentration is on averagh diahat for soluble human insulin. A

mean maximum plasma concentration of 492+256 pmald reached 40 (interquartile range:
30-40) minutes after a subcutaneous dose of 0.k§ hiddyweight in type 1 diabetic patients.
The insulin concentrations returned to baselinaiaddo 6 hours after dose. The absorption rate
was somewhat slower in type 2 diabetic patientyltiag in a lower Gax(352+240 pmol/l) and
later thax [60 (interquartile range: 50-90) minutes]. Thearindividual variability in time to
maximum concentration is significantly less for M&apid® than for soluble human insulin,
where the intra-individual variability in £xfor NovoRapid® is larger.

Reduced renal or hepatic function does not aleptimrmacokinetics of NovoRapid®.

Absorption:

NovoRapid® (insulin aspart) has a faster absorption, a fastset and a shorter duration of
action than regular human insulin (see Fig.1 aigd &)i. The relative bioavailability of
NovoRapid® to regular human insulin indicates that the twaulins are absorbed to a similar
extent.

In clinical trials in healthy volunteers and typeiabetic patientdYovoRapid® consistently
reached maximum serum concentration at least tagsdast as regular human insulin. The
average median time to maximum serum concentratam40 to 50 minutes fd¥ovoRapid®
versus 80 to 120 minutes for regular human insuliie intra-individual variability in time to
maximum concentration was significantly lessXmvoRapid® than for regular human insulin.
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Fig 2 Mean serum insulin concentration following a single pre-meal subcutaneous dose (0.15U/kg body weight) of NovoRapid®
injected immediately before a meal (solid line) or regular human insulin administered subcutaneously 30 minutes before a meal
(hatched line) in 22 patients with type 1 diabetes.

The pharmacokinetics following a single 0.15 U/kgpel ofNovoRapid® just before a standard
meal or of regular human insulin 30 minutes betostandard meal were compared in type 1
diabetic subjects (Figure 3 abovéjovoRapid® was rapidly absorbed after s.c. administration.
There was a significant difference betweeg,@or NovoRapid® and regular human insulin
(mean maximum concentrations 82.1 mU/I and 35.9madpectively).

The absorption rate was somewhat slower in typ@l2etic patients, resulting in a loweg£s
352 +240 pmol/l, and lategty, 60 minutes.

In healthy subjects, the pharmacokinetic differanaetween NovoRapidnd regular human
insulin, were maintained independent of the ingtsite (abdomen, thigh or deltoid).

When compared to regular human insulin on an edainbasisNovoRapid® produces
significantly superior control of blood glucoseltaling a meal as assessed by excursion of
blood glucose during the first 4 hours after a nfEal. 1). When injected subcutaneously into
the abdomen, the onset of action will occur fronmiiQutes after injection. The maximum
effect is exerted between 1-3 hours after subcotamajection. The duration of action for
NovoRapid® is 3 to 5 hours compared to 5 to 8 hours for mgliman insulin. In this trial,
subjects were clamped from the evening beforerthleproduct administration in order to obtain
a blood glucose concentration of 5 to 8 mmol/I.

The effect oNovoRapid® given in a meal related regimen on 23-hour glucaserol was
studied in 104 type 1 diabetic patients. Afterdeks of treatment, the instances of blood
glucose levels outside the normal range (4 to 7 Ithimo72 to 126mg/dl) were significantly
lower withNovoRapid® than with regular human insufin

The extent of absorption (AUC) anghiins) for NovoRapid® were found to be independent of
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injection site whemovoRapid® was administered subcutaneously in the abdoméiojaieor
thigh. However, Gaxinsywas statistically significantly higher followingjection into the
abdomen relative to the thigh.

Distribution:

Insulin aspart has a low binding to plasma protedr8%.A competitive ligand binding analysis
using confluent HepG2 cells explored the relativelimg affinities of insulin aspart and human
insulin for the insulin receptor. There was ndetiénce in their affinity. The affinity of insulin
aspart for the insulin receptor was determinedet@.2% (95% confidence limits 82.0-103.7%)
of that of human insulin using HepG2 cells and266f that of human insulin using solubilised
receptors.

A very low affinity for the human IGF-1 receptor blepG2 cells was also demonstrated; 68.8%
compared to human insulin and about 1/1000th obthding affinity of IGF-1 itself.

These studies show that insulin aspart has alrdestical biological properties to human insulin
including affinity for the specific insulin recept@and similar on- and off-rates at that receptor.

Metabolism:

Long-term metabolic control, assessed by A1C wadiestl in 882 type 1 diabetic patients in one
trial and 1065 type 1 diabetic patients in anothial, on a meal-related insulin regimen. With
NovoRapid®, significantly improved long-term metabolic contwas obtained compared to
regular human insulin after 6 months treatmentyéiees being 7.780.03% forNovoRapid®

and 7.9810.05% (p <0.01) for regular human insulin in onaltand correspondingly
7.8810.03% and 8.000.04% (p<0.02) in the other trial. Furthermohaés improvement in
glycemic control was achieved without increasing sk of hypoglycemic events.

In 182 type 2 diabetic patients treated WitbvoRapid® in a meal-related regimen for 6 months,
the pharmacodynamic propertiesNiivoRapid® were shown to be not different than regular
human insulin with respect to metabolic controhasessed by insulin dose (meal related and
NPH).

The degradation products (metabolitesNofoRapid® are assumed to be natural amino acids
and peptides, which are subsequently incorporattedniost proteins or metabolised, as is the
case with human insulin. A number of cleavage (blygis) sites on the human insulin molecule
Pzave been proposetinone of the insulin metabolites formed followirlgavage are activé® **

Excretion:

After subcutaneous administration insulin aspasg ware rapidly eliminated than regular human
insulin with an average apparent half life of 8 hates compared to 141 minutes for regular
human insulin. The rapid elimination MbvoRapid® is reflected in the return of NovoRapid
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concentrations to pre-dosing levels within 4 haftsr dosing.

Special Populations and Conditions

Pediatrics:

The pharmacokinetic propertiesbvoRapid® (insulin aspart) and regular human insulin were
investigated in 18 children (6 -12 years, n = 9) adolescents (13 -17 years, n = 9) with type 1
diabetes. The relative difference in pharmacokiseind pharmacodynamics in type 1 diabetic
children and adolescents betwéémvoRapid® and regular human insulin correlated well with
those in healthy adult subjects and type 1 dialzetidts.

Insulin aspart was rapidly absorbed in both agegspwith similar t.x as in adults. However,
Cmax differed between the age groups, stressing theritapce of the individual titration of
NovoRapid®.

Geriatrics:

The relative differences in pharmacokinetic prapsrbetween insulin aspart and soluble human
insulin in elderly subjects (65-83 years, mean @ggears) with type 2 diabetes were similar to
those observed in healthy subjects and in younggests with diabetes; i.e. the significantly
earlier and higher G« is maintained with insulin aspart. As in youngebjects with type 2
diabetes,tax Of insulin aspart may be slightly delayed in elgsubjects with type 2 diabetes,
though still significantly earlier than for humanrsulin.

Gender:

There was no significant difference in pharmacolksen a trial in type 2 diabetic patients. No
significant difference in efficacy, as assessedb§ was found between genders in a trial in
type 1 diabetic patients.

Race:
There was no difference in efficacy in terms ofdaalucose control as measured by A1C or
safety in terms of adverse events between Africamedcans, Hispanics and Caucasian patients.

Hepatic Insufficiency:

Some studies with human insulin have shown incceaseulating levels of insulin in patients
with liver failure. In an open-label, single-dastedy of 24 patients with Child-Pugh Scores
ranging from O (healthy volunteers) to 12 (sevexpdtic impairment), no correlation was found
between the degree of hepatic failure andMayoRapid® pharmacokinetic parameter. Careful
glucose monitoring and dose adjustments of insiriziudingNovoRapid®, may be necessary in
patients with hepatic dysfunction. See WARNINGS ARRECAUTIONS, Hepatic.

Renal Insufficiency:
Some studies with human insulin have shown incceaseulating levels of insulin in patients
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with renal failure. A single subcutaneous dosdlofoRapid® was administered in a study of 18
patients with creatinine clearance values rangiagifnormal to <30 mL/min and not requiring
hemodialysis. No apparent effect of creatininei@dace values on AUC ang,& of

NovoRapid® was found. However, only 2 patients with severeat impairment were studied
(<30 mL/min). Careful glucose monitoring and daggustments of insulin, including
NovoRapid® on AUC and G, of NovoRapid® was found. However, only 2 patients with
severe renal impairment were studied (<30 mL/m{@areful glucose monitoring and dose
adjustments of insulin, includingovoRapid®, may be necessary in patients with renal
dysfunction. See WARNINGS AND PRECAUTIONS, Renal.

STORAGE AND STABILITY

Temperature:

NovoRapid® (insulin aspart) should be stored between 2 af@ {id a refrigerator) not near a
freezing compartment. Do not freeze. Do not eggoexcessive heat. Penfill® cartridges or
vials in use or carried as a spare may be kephhtemt temperature (not above°80) for up to 4

weeks.

Light:
In order to protect from light, keep the cap on whNevoRapid® Penfill® in a Novo Nordisk
Insulin Delivery Device is not in use. Keep outsahlight

Others:
NovoRapid® should not be used after the expiry date printethe package.

DOSAGE FORMS, COMPOSITION AND PACKAGING
NovoRapid® (insulin aspart) is available in 10 ml vials (artons of 1 vial) and in 3 ml Penfill
cartridges (in cartons of 5 cartridges). Each pred®n is in a strength of 100 Units of insulin

aspart per ml.

The vials are made of type 1 glass and are closidavibromobutyl/polyisoprene rubber disc and
a protective tamper-proof plastic cap

NovoRapid® Penfill® cartridges are designed for use with Novo Nordisulin Delivery
Devices andNovoFin€e® needles as part of the All-In-One-System®.

PART Il: SCIENTIFIC INFORMATION
PHARMACEUTICAL INFORMATION

Drug Substance
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Proper name: Insulin Aspart
Chemical name: B28 asp regular human insualcgue

Molecular formula and

molecular mass: %&8H381N65079Ss and 5825.8 g/mole
Insulin aspart is an analogue of human insulin, in
which the amino acid proline in position B28 has
been replaced by aspartic acid

Structural formula of insulin aspart:

Insulin aspart

Physicochemical properties:
Description: - white, or almost white, amorphgasvder

Solubilities:
- in organic solvents like ethanol and methanadcpcally insoluble,
- in aqueous solutions with a pH around the isdatepoint of 5.1: practically insoluble
- in aqueous solutions with a pH below 3.5 or ab@&¥&e solubility is~25 mg/mL

Absorption:
- hygroscopic; will rapidly absorb significant quigies of moisture in humid
environment

1 U (6 nmol = 1 unit) of insulin aspart is equintdi@a 1 IU (international unit) of Human Insulin
Standard.

Product Characteristics
The manufacture of the drug substance consistsedbilowing three major steps: fermentation,
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recovery, and purification. In the recovery phdbke,fermentation broth undergoes an alkaline
treatment and the yeast cells are removed by tegetion

CLINICAL TRIALS

Postprandial and overall glycemic controin diabetic patientd\ovoRapid® reduced
postprandial blood glucose levels and improvedtherall glycemic control by significantly
reducing A1C as shown in two 6-month multicentemdomized, parallel, open-label tridls?
Matabolic control, assessed by A1C was studiedhtgpe 1 diabetic patients in one trial and
1065 type 1 diabetic patients in another trialaaneal-related insulin regimen. With
NovoRapid®, significantly improved metabolic control was dh&d compared to regular human
insulin after 6 months treatment, the values b&if@+0.03% foNovoRapid® and 7.93+0.05%
(p <0.01) for regular human insulin in one triatlaorrespondingly 7.88+0.03% and
8.00£0.04% (p<0.02) in the other trial. This impement in glycemic control with
NovoRapid® was accompanied by a significant decrease of parstigel blood glucose levels
after each meal, when compared to regular humarimsvithout increasing the risk of
hypoglycemic events

FurthermoreNovoRapid® demonstrated a significant decrease in prandigicglucose
increments (defined as the mean difference betweehlood glucose value 90 minutes after the
meal and the blood glucose value just before thal,;oger the 3 meals) when compared to
regular human insulin; with values being -1.46mmal one trial and -1.15 mmol/L in the

other; p<0.0001§%2

Data from an extension to one of these trials (18358 owed that the effect biovoRapid®on
A1C was maintained for 3 years [value being 7.9/ %] without increasing the risk of
hypoglycemic events

Type 1 Diabetes:

Continuous subcutaneous insulin infusion (CSII) — 8mp:

To evaluate the use dfovoRapid® by continuous subcutaneous insulin infusion (C®lth an
external pump, one open-label, randomized, pamaésign study for 16 weeks [n=118]
comparedNovoRapid® versus Humalog(insulin lispro) in patients with type 1 diabetes.
Glycemic control (as measured by A1C) and ratdsypbglycemia were comparable. Patients
with type 2 diabetes were also studied in an opbe} randomized, parallel design trial (24
weeks [n=127].NovoRapid® by CSIl was compared to a basal/bolus regimenreppandial
NovoRapid® and basaNovolin®ge NPH injections. Reductions in A1C and rates of
hypoglycemia were comparable. In the studg\oRapid® versus Humaldd), the rate of
clogging or blockage events was similar betwienoRapid® and Humalo§.

Pregnancy
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The safety and efficacy of an intensified insukgimen with NovoRapid® was studied in an
open-label study in 157 pregnant women with typkabetes® Seventy two percent (113) were
pregnant prior to entering the study (PBS) and 284% entered the study before conception
(PAS). The entry criteria for Alc were differentlween PBS and PAS 8% vs. <12%). PAS
subjects were withdrawn if A1C was > 8% at conaeptso in this subgroup only women who
conceived and had A1C < 8% had efficacy and sgfetgmeters evaluated. The proportions of
patients reaching different A1C targets with NovpR® are presented in the following table.

Summary of Alc (%) by Pregnancy status at Screenifi@ pregnant

Pregnant at Screening Pregnant after Screening ITT Pregnant

Number of subjects 113 44 157

P N % P N % P N %

Visit P2 (week 12)

A1:.<6.0% 108 36 33.3 31 9 29.0 * * *
A1:<6.5% 108 70 64.8 31 21 67.7 * * *
A1 <7.0% 108 98 90.7 31 26 83.9 * * *

Visit P3 (week 24)

A1:<6.0% 102 66 64.7 31 13 41.9 133 79 59.4
A1:<6.5% 102 83 81.4 31 27 87.1 133 110 82.7
A1 <7.0% 102 96 94.1 31 30 96.8 133 126 94.7

Visit P4 (week 36)

A1:<6.0% 96 53 55.2 26 7 26.9 122 60 49.2
A1:<6.5% 96 77 80.2 26 18 69.2 122 95 77.9
A1 <7.0% 96 90 93.8 26 26 100.0 122 116 95.1

Follow-up Visit (6 weeks post partum)

A1:<6.0% 104 35 33.7 36 8 22.2 140 43 30.7
A1:<6.5% 104 58 55.8 36 20 55.6 140 78 55.7
A1:<7.0% 104 80 76.9 36 26 72.2 140 106 75.7

P: Number of subjects with a;Ameasurement at the actual visit
N: Number of subjects with a;Ameasurement having the given value at the actsidl v
%: Proportion of subjects with & Ameasurement having the given value at the actsil v

Major and minor hypoglycemia rates for PBS and P& $&imester are presented in the
following table.

All Treatment Emergent Hypoglycaemic Episodes Dyiffnregnancy by Treatment, pregnancy
status at Screening and trimester - ITT Pregnant
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| Asp + NPH

P N (%) E Rate
Major Pregnant at Screening
1. trimester 113 19 (16.8) 34 5.2
2. trimester 113 22 (19.5) 44 13
3. trimester 113 9 (8.0) 20 1.0
Pregnant after Screening
1. trimester 44 5 (112.4) 7 0.8
2. trimester 44 5 (11.4) 7 0.7
3. trimester 44 1 (23) 1 02
All
1. trimester 157 24 (15.3) 41 2.7
2. trimester 157 27 (17.2) 51 1.2
3. trimester 157 10 (6.4) 21 0.8
Minor Pregnant at Screening
1. trimester 113 97 (85.8) 907 138.4
2. trimester 113 98 (86.7) 2992 90.9
3. trimester 113 85 (75.2) 1639 83.7
Pregnant after Screening
1. trimester 44 40 (90.9) 607 69.3
2. trimester 44 33 (75.0) 672 68.1
3. trimester 44 27 (61.4) 380 67.4
All
1. trimester 157 137 (87.3) 1514 98.9
2. trimester 157 131 (83.4) 3664 85.7
3. trimester 157 112 (71.3) 2019 80.1
Symptoms only Pregnant at Screening
1. trimester 113 32 (28.3) 154 235
2. trimester 113 40 (35.4) 407 12.4
3. trimester 113 34 (30.1) 256 13.1
Pregnant after Screening
1. trimester 44 24 (54.5) 85 9.7
2. trimester 44 15 (34.1) 118 12.0
3. trimester 44 11 (25.0) 35 6.2
All
1. trimester 157 56 (35.7) 239 15.6
2. trimester 157 55 (35.0) 525 12.3
3. trimester 157 45 (28.7) 291 115
Unclassifiable Pregnant at Screening
1. trimester 113 4 (35 11 1.7
2. trimester 113 9 (8.0) 58 1.8
3. trimester 113 6 (5.3) 34 1.7
Pregnant after Screening
1. trimester 44 4 (9.1) 6 0.7
2. trimester 44 4 (9.1) 6 0.6
3. trimester 44 3 (6.8) 27 4.8

P: Number of subjects in the Population
N: Number of subjects having Hypoglycaemic Episodes
%: Proportion of subjects in the Population having Hypoglycaemic Episodes
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E: Number of Hypoglycaemic Episodes.
Rate: Number of Hypoglycaemic Episodes divided by y ears of exposure of
subjects in the Population in the given trime ster.

The outcome data observed in the human insulirrabatm in the NovoRapfticlinical trial are
consistent with published trials of human insufirtype 1 diabetes in similar clinical settings.

Type 2 Diabetes:

In patients with type 2 diabetes, a randomizedpt®blind, multicentre, two period, cross-over
study showed that 4-hour postprandial glucose exmiin 37 patients (BMI 27.@3.02, waist
circumference 97411.7 cm) was 20% lower following a single injectioiNovoRapid®

(injected immediately before a meal test) than l@gouman insulin (injected 30 minutes before
a meal test; p=0.034), independent of BMI. The linsmaximum concentration £z, was
significantly higher in patients receivitdpvoRapid® (p=0.023) and was reached 27 minutes
earlier 1(e|E)=O.O39), despite the fact thimvoRapid® was injected 30 minutes after human
insulin.

In 182 type 2 diabetic patients treated WithvoRapid® in a meal-related regimen for 6 months,
the pharmacodynamic propertiesNmfvoRapid® were shown to be not different than regular
human insulin with respect to metabolic controhasessed by insulin dose (meal related and
NPH).

Geriatrics: A randomised, double-blind, crossover trial conegathe pharmacodynamics and
pharmacokinetics of a single 0.3 U/kg s.c. dosegilin apart (IAsp) and single 0.3 U/kg s.c.
dose of soluble human insulin (HI) in 19 patierge@&65-83 years (mean age 70 years). IAsp
was rapidly absorbed and thgstfor IAsp occurred 90 minutes earlier than for p#0.0089).
CmaxWas on average 132% higher with IAsp than witl{#4+0.0001). Also the extent of
exposure with IAsp was greater than with HI upppraximately 300 minutes after
administration but tended to be lower with 1Asprttveith HI from 300 to 600 minutes post
dosing. The pharmacodynamic response to a singleMg dose of IAsp and a single 0.3 [U/kg
was evaluated during euglycaemic clamp procedumrascross-over design. Consistent with the
pharmacokinetic results, the peak pharmacodynaativity as determined by maximum value
on the glucose infusion rate (GIR) profile was gigantly higher (p=0.0039) and occurred
approximately 83 min earlier with IAsp than with gh<0.0001). The area under the GIR
profiles in the interval from 0 to 120 min was oreeage more than twice as large with 1Asp
than with HI and this difference was statisticaignificant (p<0.0001). Overall, the
pharmacokinetic and pharmacodynamic propertiedgih kare preserved in geriatric subjects
with type 2 diabetes although a minor delay in pieaklin concentration has been observed
when compared with younger subjects with type bebies.

Combination with long-acting basal insulin analog In an open-label, parallel, randomized
trial involving 595 patients with type 1diabetdgvoRapid® in combination with insulin
detemir significantly improved glycemic control wheompared to regular human insulin with
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NPH insulin treatment. After 18 weeks of treatméim¢, mean A1C values were 7188.05% vs
8.1+ 0.05% (95% CI; -0.34 to -0.10, p<0.001), respetyivin addition, the overall mean
postprandial plasma glucose was significantly lowith the combinatioNovoRapid®/ detemir
when compared to regular human insulin/ NPH (7.8d0hL vs 7.87 mmol/L, respectively;
p<0.001) with significant less intra-individual vaility in plasma glucose (p < 0.001). This
improvement of glycemic control was accompaniedhaisignificant decrease in the risk of
nocturnal hypoglycemic events (relative risk desesbby 55%; 95% CI 0.35 - 0.58; p<0.001)
and a significant decrease in body weight (p<0.061)

Hypoglycemia In a 16-week double-blind, randomized, multinaéibrerossover study with

type 1 diabetes patients (n= 156, A20.0%) the rate of major nocturnal hypoglycemic
episodes was 72% lower wilovoRapid® than with regular human insulin {0.067 vs. 0.225
events/month, relative risk 0.28 (95% CI:0.13-0; 50 0.001)}. NPH insulin was given as
basal insulin once or twice daily as needed. Fumbee,NovoRapid® significantly reduced the
rate of minor hypoglycemic events when with the @it minor events was significantly reduced
by 7% withNovoRapid® compared to regular human insulin {2.98 vs 3.18nés/months,
relative risk 0.93 (95% CI:0.87-1.0@),= 0.048}. While the total rate of major hypoglycemia
did not differ significantly between treatmentsedRctions in rate of hypoglycemia were
achieved wittNovoRapid® while maintaining overall glycemic contrdlhe mean A1C
remained constant, with values being 7.69%NovoRapid® and 7.65% for regular human
insulin (NS). Significant lower blood glucose vasu90 minutes after breakfast (p=0.0001) and
90 minutes after dinner (p=0.023) were seen WittroRapid® compared to regular human
insulin.

In another study (n=1065), significantly fewer pats (62% less) experienced major nocturnal
hypoglycaemia with NovoRapid® than with regular human insulin (1.3 vs 3.4% dfgts,
respectively; p<0.005Y)

DETAILED PHARMACOLOGY
Animal Data

The biological activity of insulin aspart has besmluatedn vivoin mouse, rabbit and pig and,
in vitro in a free fat cell assay.

In a comparison of hypoglycaemic activity of insudispart and human insulin in the diabetic
ob/ob mouse, insulin aspart reduced moderate hiypergia to a similar extent as an equimolar
dose of human insulin.

The molar potency of insulin aspart was compardtiabof a human insulin standard using the
mouse blo