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PRESCRIBING INFORMATION

1. GENERIC NAME
Linagliptin Tablets 5 mg

2. QUALITATIVE AND QUANTITATIVE COMPOSITION
Linagliptin Tablets 5 mg

Each film coated tablet contains

Linagliptin... ..5mg

Colours: Titanium Dioxide IP

Ferric Oxide Red USP-NF

3. DOSAGE FORM AND STRENGTH
Tablets; 5mg

4. CLINICAL PARTICULARS

4.1 Therapeutic indication

Linagliptin is indicated as an adjunct to diet and exercise to improve glycemic
control in adults with type 2 diabetes mellitus.

Limitations of Use

Linagliptin should not be used in patients with type 1 diabetes or for the treatment
of diabetic ketoacidosis, as it would not be effective in these settings.
Linagliptin has not been studied in patients with a history of pancreatitis. It is
unknown whether patients with a history of pancreatitis are at an increased risk
for the development of pancreatitis while using Linagliptin.

4.2 Posology and method of administration

Posology

The dose of linagliptin is 5 mg once daily. When linagliptin is added to
metformin, the dose of metformin should be maintained, and linagliptin
administered concomitantly.

When linagliptin is used in combination with a sulphonylurea or with insulin, a
lower dose of the sulphonylurea or insulin may be considered to reduce the risk
of hypoglycaemia.

Method of administration

The tablets can be taken with or without a meal at any time of the day. If a dose
is missed, it should be taken as soon as the patient remembers. A double dose
should not be taken on the same day.

4.3 Contraindications

Linagliptin is contraindicated in patients with hypersensitivity to linagliptin or
any of the excipients in Linagliptin, reactions such as anaphylaxis, angioedema,
exfoliative skin conditions, urticaria, or bronchial hyper reactivity has occurred.

4.4 Special warnings and precautions for use

Pancreatitis

Acute pancreatitis, including fatal pancreatitis, has been reported in patients
treated with Linagliptin. There have been postmarketing reports of acute
pancreatitis, including fatal pancreatitis, in patients treated with Linagliptin.

Take careful notice of potential signs and symptoms of pancreatitis. If pancreatitis
is suspected, promptly discontinue Linagliptin and initiate appropriate
management. It is unknown whether patients with a history of pancreatitis are at
increased risk for the development of pancreatitis while using Linagliptin.
Heart Failure

Consider the risks and benefits of Linagliptin prior to initiating treatment
in patients at risk for heart failure, such as those with a prior history of heart
failure and a history of renal impairment, and observe these patients for signs and
symptoms of heart failure during therapy. Advise patients of the characteristic
symptoms of heart failure and to immediately report such symptoms. If heart
failure develops, evaluate and manage according to current standards of care and
consider discontinuation of Linagliptin.

Use with Medications Known to Cause Hypoglycemia

Insulin secretagogues and insulin are known to cause hypoglycemia. The use of
Linagliptin in combination with insulin in patients with severe renal impairment
was associated with a higher rate of hypoglycemia. Therefore, a lower dose
of the insulin secretagogue or insulin may be required to reduce the risk of
hypoglycemia when used in combination with Linagliptin.

Hypersensitivity Reactions

There have been postmarketing reports of serious hypersensitivity reactions
in patients treated with Linagliptin. These reactions include anaphylaxis,
angioedema, and exfoliative skin conditions. Onset of these reactions
occurred predominantly within the first 3 months after initiation of treatment
with Linagliptin, with some reports occurring after the first dose. If a serious
hypersensitivity reaction is suspected, discontinue Linagliptin, assess for other
potential causes for the event, and institute alternative treatment for diabetes.

Angioedema has also been reported with other dipeptidyl peptidase-4 (DPP-4)
inhibitors. Use caution in a patient with a history of angioedema to another DPP-
4 inhibitor because it is unknown whether such patients will be predisposed to
angioedema with Linagliptin.

Severe and Disabling Arthralgia

There have been postmarketing reports of severe and disabling arthralgia in
patients taking DPP-4 inhibitors. The time to onset of symptoms following
initiation of drug therapy varied from one day to years. Patients experienced
relief of symptoms upon discontinuation of the medication. A subset of patients
experienced a recurrence of symptoms when restarting the same drug or a
different DPP-4 inhibitor. Consider DPP-4 inhibitors as a possible cause for
severe joint pain and discontinue drug if appropriate.

Bullous Pemphigoid

Postmarketing cases of bullous p bid requiring he ion have been
reported with DPP-4 inhibitor use. In reported cases, patients typically recovered
with topical or systemic immunosuppressive treatment and discontinuation of the
DPP-4 inhibitor. Tell patients to report development of blisters or erosions while
receiving Linagliptin. If bullous pemphigoid is suspected, Linagliptin should be
discontinued and referral to a der logist should be idered for diagnosis
and appropriate treatment.

4.5 Drugs interactions

Inducers of P-glycoprotein or CYP3A4 Enzymes

Rifampin decreased linagliptin exposure, suggesting that the efficacy of
linagliptin may be reduced when administered in combination with a strong
P-gp or CYP3A4 inducer. Therefore, use of alternative treatments is strongly
recommended when linagliptin is to be administered with a strong P-gp or
CYP3A4 inducer.

Insulin Secretagogues or Insulin

Co administration of linagliptin with an insulin secretagogue (e.g., sulfonylurea)
or insulin may require lower doses of the insulin secretagogue or insulin to reduce
the risk of hypoglycaemia.

4.6 Use in special populations (such as pregnant women, lactating women,
diatric pati geriatric pati etc.)

Pregnancy

The use of linagliptin has not been studied in pregnant women. Animal studies
do not indicate direct or indirect harmful effects with respect to reproductive
toxicity. As a precautionary measure, it is preferable to avoid the use of
linagliptin during pregnancy.

Breast-feeding

Available pharmacokinetic data in animals have shown excretion of linagliptin/
metabolites in milk. A risk to the breastfed child cannot be excluded. A decision
must be made whether to discontinue breast-feeding or to discontinue/abstain
from linagliptin therapy taking into account the benefit of breast-feeding for the
child and the benefit of therapy for the woman.

Fertility

No studies on the effect on human fertility have been conducted for linagliptin.
Animal studies do not indicate direct or indirect harmful effects with respect to
fertility.

Paediatric population
The safety and efficacy of linagliptin in children and adolescents has not yet been
established. No data are available.

Renal impairment
For patients with renal impairment, no dose adjustment for linagliptin is required.

Hepatic impairment
Pharmacokinetic studies suggest that no dose adjustment is required for patients
with hepatic impairment but clinical experience in such patients is lacking.

Elderly
No dose adjustment is necessary based on age.

4.7 Effects on ability to drive and use machines.

Linagliptin has no or negligible influence on the ability to drive and use machines.
However patients should be alerted to the risk of hypoglycaemia especially when
combined with sulphonylurea and/or insulin.

4.8 Undesirable effects

Tabulated list of adverse reactions

Due to the impact of the background therapy on adverse reactions (e.g. on
hypoglycaemias), adverse reactions were analysed based on the respective
tr regimens (r py, add-on to metformin, add-on to metformin
plus sulphonylurea, and add-on to insulin).

The placebo-controlled studies included studies where linagliptin was given as

- monotherapy with short-term duration of up to 4 weeks

- monotherapy with > 12 week duration

- Add-on to metformin

- Add-on to metformin + sulphonylurea

- Add-on to metformin and empagliflozin

- Add-on to insulin with or without metformin

Adverse reactions classified by system organ class and MedDRA preferred terms
reported in patients who received 5mg linagliptin in double-blind studies as
monotherapy or as add-on therapy are presented in the table below.

The adverse reactions are listed by absolute frequency. Frequencies are defined
as very common (> 1/10), common (> 1/100 to <1/10), uncommon (> 1/1,000
to < 1/100), rare (= 1/10,000 to < 1/1,000), very rare (<1/10,000) or not known
(cannot be estimated from the available data).

Table 1 Adverse reactions reported in patients who received linagliptin 5 mg
daily as monotherapy or as add-on therapies in clinical trial and from post-
marketing experience

System organ class
Adverse reaction

Frequency of adverse reaction

Infections and infestations

Nasopharyngitis uncommon
Immune system disorders
Hypersensitivity uncommon
(e.g. bronchial hyper

reactivity)

Metabolism and nutrition
disorders

Hypoglycaemia 1 very common

Respiratory, thoracic and
mediastinal disorders

Cough uncommon
Gastrointestinal disorders

Pancreatitis rare
Constipation 2 uncommon
Skin and subcutaneous

tissue disorders

Angioedema* rare
Urticaria*® rare

Rash* uncommon
Bullous pemphigoid rare
Investigations

Amylase increased uncommon
Lipase increased** common

* Based on post-marketing experience
** Based on lipase elevations >3xULN observed in clinical trials

Postmarketing Experience

Additional adverse reactions have been identified during post approval use of

Linagliptin. Because these reactions are reported voluntarily from a population

of uncertain size, it is generally not possible to reliably estimate their frequency

or establish a causal relationship to drug exposure.

 Acute pancreatitis, including fatal pancreatitis.

 Hypersensitivity reactions including anaphylaxis, angioedema, and
exfoliative skin conditions.

« Severe and disabling arthralgia.

« Bullous pemphigoid

* Rash

* Mouth ulceration, stomatitis

* Rhabdomyolysis

4.9 Overdose

Symptoms

During controlled clinical trials in healthy subjects, single doses of up to 600 mg
linagliptin (equivalent to 120 times the recommended dose) were generally well
tolerated. There is no experience with doses above 600 mg in humans.

Therapy

In the event of an overdose, it is reasonable to employ the usual supportive
measures, e.g., remove unabsorbed material from the gastrointestinal tract,
employ clinical monitoring and institute clinical measures if required.

5. PHARMACOLOGICAL PROPERTIES

5.1 Mechanism of Action

Linagliptin is an inhibitor of DPP-4, an enzyme that degrades the incretin
hormones glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic
polypeptide (GIP). Thus, linagliptin increases the concentrations of active
incretin hormones, stimulating the release of insulin in a glucose-dependent
manner and decreasing the levels of glucagon in the circulation. Both incretin
hormones are involved in the physiological regulation of glucose homeostasis.
Incretin hormones are secreted at a low basal level throughout the day and levels
rise immediately after meal intake. GLP-1 and GIP increase insulin biosynthesis
and secretion from pancreatic beta cells in the presence of normal and elevated
blood glucose levels. Furthermore, GLP-1 also reduces glucagon secretion from
pancreatic alpha-cells, resulting in a reduction in hepatic glucose output.

5.2 Pharmacodynamic properties

Linagliptin binds to DPP-4 in a reversible manner and thus increases the
concentrations of incretin hormones. Linagliptin glucose dependently i

insulin secretion and lowers glucagon secretion, thus resulting in better regulation
of glucose homeostasis. Linagliptin binds selectively to DPP-4, and selectively
inhibits DPP4 but not DPP-8 or DPP-9 activity in vitro at concentrations
approximating therapeutic exposures.

Cardiac Electrophysiology

In a randomized, placebo-controlled, active-comparator, 4-way crossover study,
36 healthy subjects were administered a single oral dose of linagliptin 5 mg,
linagliptin 100 mg (20 times the recommended dose), moxifloxacin, and placebo.
No increase in QTc was observed with either the recommended dose of 5 mg or
the 100-mg dose. At the 100-mg dose, peak linagliptin plasma concentrations
were approximately 38-fold higher than the peak concentrations following a
5-mg dose.

5.3 Pharmacokinetic properties

The pharmacokinetics of linagliptin has been characterized in healthy subjects
and patients with type 2 diabetes. After oral administration of a single 5-mg
dose to healthy subjects, peak plasma concentrations of linagliptin occurred at
approximately 1.5 hours post dose (T, ); the mean plasma area under the curve
(AUC) was 139 nmol*h/Land maximum concentration (C,_ ) was 8.9 nmol/L.

Plasma concentrations of linagliptin decline in at least a biphasic manner
with a long terminal half-life (>100 hours), related to the saturable binding of
linagliptin toDPP-4. The prolonged elimination phase does not contribute to the
accumulation of the drug. The effective half-life for accumulation of linagliptin,
as determined from oral administration of multiple doses of linagliptin 5 mg,
is approximately 12 hours. After once-daily dosing, steady-state plasma
concentrations of linagliptin Smg are reached by the third dose, and C__and
AUC increased by a factor of 1.3 at steady-state compared with the first dose. The
intra-subject and inter-subject coefficients of variation for linagliptin AUC were
small (12.6% and 28.5%, respectively). Plasma AUC of linagliptin increased
in a less than dose-proportional manner in the dose range of 1 to 10 mg. The
pharmacokinetics of linagliptin is similar in healthy subjects and in patients with
type 2 diabetes.

Absorption

The absolute bioavailability of linagliptin is approximately 30%. A high-fat
meal reduced C__ by 15% and increased AUC by 4%; this effect is not clinically
relevant.

Linagliptin may be administered with or without food.

Distribution

The mean apparent volume of distribution at steady-state following a single
intravenous dose of linagliptin 5 mg to healthy subjects is approximately 1110
L, indicating that linagliptin extensively distributes to the tissues. Plasma protein
binding of linagliptin is concentration-dependent, decreasing from about 99% at
1 nmol/L to 75%-89% at >30 nmol/L, reflecting saturation of binding to DPP-4
with increasing concentration of linagliptin. At high concentrations, where DPP-
4 is fully saturated, 70% to 80% of linagliptin remains bound to plasma proteins
and 20% to 30% is unbound in plasma. Plasma binding is not altered in patients
with renal or hepatic impairment.

Elimination Linagliptin has a terminal half-life of about 200 hours at steady-state,
though the accumulation half-life is about 11 hours. Renal clearance at steady-
state was approximately 70 mL/min.

Metabolism

Following oral administration, the majority (about 90%) of linagliptin is excreted
unchanged, indicating that metabolism represents a minor elimination pathway.
A small fraction of absorbed linagliptin is metabolized to a pharmacologically
inactive metabolite, which shows a steady-state exposure of 13.3% relative to
linagliptin.

Excretion

Following administration of an oral [14C]-linagliptin dose to healthy subjects,
approximately 85% of the administered radioactivity was eliminated via the
enterohepatic system (80%) or urine (5%) within 4 days of dosing.

Specific Populations

Renal Impairment

An open-label pharmacokinetic study evaluated the pharmacokinetics of
linagliptin 5 mg in male and female patients with varying degrees of chronic renal
impairment. The study included 6 healthy subjects with normal renal function
(creatinine clearance [CrCl] >80 mL/min), 6 patients with mild renal impairment
(CrCl 50 to <80 mL/min), 6 patients with moderate renal impairment (CrCl
30 to <50 mL/min), 10 patients with type 2 diabetes mellitus and severe renal
impairment (CrCl <30 mL/min), and 11 patients with type 2 diabetes mellitus and
normal renal function. Creatinine clearance was measured by 24-hour urinary
creatinine clearance measurements or estimated from serum creatinine based on
the Cockeroft-Gault formula.

Under steady-state conditions, linagliptin exposure in patients with mild renal
impairment was comparable to healthy subjects.

In patients with moderate renal impairment under steady-state conditions, mean
exposure of linagliptin increased (AUCt,ss by 71% and C,_ by 46%) compared
with healthy subjects. This increase was not associated with a prolonged
accumulation half-life, terminal half-life, or an increased accumulation factor.
Renal excretion of linagliptin was below 5% of the administered dose and was
not affected by decreased renal function.

Patients with type 2 diabetes mellitus and severe renal impairment showed
steady-state exposure approximately 40% higher than that of patients with type
2 diabetes mellitus and normal renal function (increase in AUCT,ss by 42% and
C, .. by 35%). For both type 2 diabetes mellitus groups, renal excretion was
below 7% of the administered dose.

These findings were further supported by the results of population
pharmacokinetic analyses.

Hepatic Impairment

In patients with mild hepatic impairment (Child-Pugh class A), steady-state
exposure (AUCt,ss ) of linagliptin was approximately 25% lower and C_ .ss
was approximately 36% lower than in healthy subjects. In patients with moderate
hepatic impairment (Child-Pugh class B), AUCss of linagliptin was about 14%
lower and C_,ss was approximately 8% lower than in healthy subjects. Patients
with severe hepatic impairment (Child-Pugh class C) had comparable exposure
of linagliptin in terms of AUC0-24 and approximately 23% lower C__compared
with healthy subjects. Reductions in the pharmacokinetic parameters seen in
patients with hepatic impairment did not result in reductions in DPP-4 inhibition.

Body Mass Index (BMI)/Weight

No dose adjustment is necessary based on BMI/weight. BMI/weight had no
clinically meaningful effect on the pharmacokinetics of linagliptin based on a
population pharmacokinetic analysis.

Gender

No dose adjustment is necessary based on gender. Gender had no clinically
meaningful effect on the pharmacokinetics of linagliptin based on a population
pharmacokinetic analysis.

Geriatric

Age did not have a clinically meaningful impact on the pharmacokinetics of
linagliptin based on a population pharmacokinetic analysis.

Pediatric

Studies characterizing the pharmacokinetics of linagliptin in pediatric patients
have not yet been performed.

Race No dose adjustment is necessary based on race. Race had no clinically
meaningful effect on the pharmacokinetics of linagliptin based on available
pharmacokinetic data, including subjects of White, Hispanic, Black, and Asian
racial groups.

Drug Interactions

In vitro Assessment of Drug Interactions

Linagliptin is a weak to moderate inhibitor of CYP isozyme CYP3A4, but does
not inhibit other CYP isozymes and is not an inducer of CYP isozymes, including
CYP1A2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, and 4A11.

Linagliptin is a P-glycoprotein (P-gp) substrate, and inhibits P-gp mediated
transport of digoxin at high concentrations. Based on these results and in vivo
drug interaction studies, linagliptin is considered unlikely to cause interactions
with other P-gp substrates at therapeutic concentrations.

In vivo Assessment of Drug Interactions
Strong inducers of CYP3A4 or P-gp (e.g., rifampin) decrease exposure to
linagliptin to sub therapeutic and likely ineffective concentrations.

In vivo studies indicated evidence of a low propensity for causing drug
interactions with substrates of CYP3A4, CYP2C9, CYP2C8, P-gp and organic
cationic transporter (OCT).

6. NONCLINICAL PROPERTIES

6.1 Animal Toxicology or Pharmacology

Carcinogenesis, Mutagenesis, Impairment of Fertility

Linagliptin did not increase the incidence of tumors in male and female rats in
a 2-year study at doses of 6, 18, and 60 mg/kg. The highest dose of 60 mg/kg is
approximately 418 times the clinical dose of 5 mg/day based on AUC exposure.
Higher doses of linagliptin in female mice (80 mg/kg) increased the incidence of
Iymphoma at approximately 215 times the clinical dose based on AUC exposure.
Linagliptin was not mutagenic or clastogenic with or without metabolic
activation in the Ames bacterial mutagenicity assay, a chromosomal aberration
test in human lymphocytes, and an in vivo micronucleus assay.

7. PHARMACEUTICAL PARTICULARS

7.1 Incompatibilities
Not applicable

7.2 Packaging information
10’s Alu-Alu blister pack

7.3 Storage and Handing Instructions
Do not store above 30°C.

8.  PATIENT COUNSELLING INFORMATION
Advise the patient to read the Prescribing Information.

Pancreatitis

Inform patients that acute pancreatitis has been reported during use of Linagliptin.
Inform patients that persistent severe abdominal pain, sometimes radiating to
the back, which may or may not be accompanied by vomiting, is the hallmark
symptom of acute pancreatitis. Instruct patients to discontinue linagliptin
promptly and contact their physician if persistent severe abdominal pain occurs.
Heart Failure

Inform patients of the signs and symptoms of heart failure. Before initiating
Linagliptin, patients should be asked about a history of heart failure or other
risk factors for heart failure including moderate to severe renal impairment.
Instruct patients to contact their healthcare provider as soon as possible if they
experience symptoms of heart failure, including increasing shortness of breath,
rapid increase in weight or swelling of the feet.

Hypoglycemia

Inform patients that the incidence of hypoglycemia is increased when linagliptin
is added to a sulfonylurea or insulin and that a lower dose of the sulfonylurea or
insulin may be required to reduce the risk of hypoglycemia.

Hypersensitivity Reactions

Inform patients that serious allergic reactions, such as anaphylaxis, angioedema,
and exfoliative skin conditions, have been reported during postmarketing use
of linagliptin. If symptoms of allergic reactions (such as rash, skin flaking or
peeling, urticaria, swelling of the skin, or swelling of the face, lips, tongue, and
throat that may cause difficulty in breathing or swallowing) occur, patients must
stop taking Linagliptin and seek medical advice promptly.

Severe and Disabling Arthralgia

Inform patients that severe and disabling joint pain may occur with this class of
drugs. The time to onset of symptoms can range from one day to years. Instruct
patients to seek medical advice if severe joint pain occurs.

Bullous Pemphigoid
Inform patients that bullous pemphigoid has been reported during use of
linagliptin. Instruct patients to seek medical advice if blisters or erosions occur.

Missed Dose
Instruct patients to take linagliptin only as prescribed. If a dose is missed, advise
patients not to double their next dose.
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