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Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT

SitagliptinPinewood25mgfilm-coatedtablets

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

Eachtabletcontainssitagliptinhydrochloridemonohydrate,equivalentto25 mgofsitagliptin.

 

Excipient(s) with known effect

Eachfilm-coatedtabletcontains1.20 mglactosemonohydrate.

 

Forthefulllistofexcipients,seesection6.1.

3 PHARMACEUTICAL FORM

Film-coatedtablet(tablet).

 

SitagliptinPinewood25 mgfilm-coatedtablets:Round-shaped,biconvex,film-coatedtabletsapproximately6mmdiameter,

pink,debossedwith"LC"ononesideandplainontheother.

4 CLINICAL PARTICULARS

4.1 Therapeutic Indications

Foradultpatientswithtype2diabetesmellitus,SitagliptinPinewood25 mgisindicatedtoimproveglycaemiccontrol:as

monotherapy

 inpatientsinadequatelycontrolledbydietandexercisealoneandforwhommetforminisinappropriatedueto

contraindicationsorintolerance.

 

asdualoraltherapyincombinationwith

 

 metforminwhendietandexerciseplusmetforminalonedonotprovideadequateglycaemiccontrol.

 

 asulphonylureawhendietandexerciseplusmaximaltolerateddoseofasulphonylureaalonedonotprovide

adequateglycaemiccontrolandwhenmetforminisinappropriateduetocontraindicationsorintolerance.

 

 aperoxisomeproliferator-activatedreceptorgamma(PPARγ)agonist(i.e.athiazolidinedione)whenuseofa

PPARγagonistisappropriateandwhendietandexerciseplusthePPARγagonistalonedonotprovideadequate

glycaemiccontrol.

 

astripleoraltherapyincombinationwith

 

 asulphonylureaandmetforminwhendietandexerciseplusdualtherapywiththesemedicinalproductsdonot

provideadequateglycaemiccontrol.
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 aPPARγagonistandmetforminwhenuseofaPPARγagonistisappropriateandwhendietandexerciseplusdual

therapywiththesemedicinalproductsdonotprovideadequateglycaemiccontrol.

 

Sitagliptin Pinewood 25 mg is also indicated as add-on to insulin (with orwithoutmetformin)whendiet and exercise plus

stabledoseofinsulindonotprovideadequateglycaemiccontrol.

4.2 Posology and method of administration

Posology

Thedose is 100 mg sitagliptinoncedaily.Whenused in combinationwithmetforminand/or aPPARγ agonist, thedoseof

metforminand/orPPARγagonistshouldbemaintained,andSitagliptinPinewood25 mgadministeredconcomitantly.

 

When Sitagliptin Pinewood 25 mg is used in combination with a sulphonylurea or with insulin, a lower dose of the

sulphonylureaorinsulinmaybeconsideredtoreducetheriskofhypoglycaemia(seesection4.4).

 

IfadoseofSitagliptinPinewood25 mgismissed,itshouldbetakenassoonasthepatientremembers.Adoubledoseshould

notbetakenonthesameday.

 

Special populations

Renal impairment

Whenconsideringtheuseofsitagliptinincombinationwithanotheranti-diabeticmedicinalproduct,itsconditionsforusein

patientswithrenalimpairmentshouldbechecked.

 

Forpatientswithmildrenalimpairment(glomerularfiltrationrate[GFR] ≥ 60to< 90 ml/min),nodoseadjustmentisrequired.

 

Forpatientswithmoderaterenalimpairment(GFR ≥ 45to< 60 mL/min),nodosageadjustmentisrequired.

 

Forpatientswithmoderate renal impairment (GFR ≥ 30 to< 45 mL/min), thedoseof SitagliptinPinewood25 mg is 50 mg

oncedaily.

 

For patients with severe renal impairment (GFR ≥ 15 to < 30 mL/min) or with end-stage renal disease (ESRD) (GFR

< 15 mL/min),includingthoserequiringhaemodialysisorperitonealdialysis,thedoseofSitagliptinPinewood25 mgis25 mg

oncedaily.Treatmentmaybeadministeredwithoutregardtothetimingofdialysis.

 

Because there is a dosage adjustment based upon renal function, assessment of renal function is recommended prior to

initiationofSitagliptinPinewood25 mgandperiodicallythereafter.

 

Hepatic impairment

Nodoseadjustmentisnecessaryforpatientswithmildtomoderatehepaticimpairment.SitagliptinPinewood25 mghasnot

beenstudiedinpatientswithseverehepaticimpairmentandcareshouldbeexercised(seesection5.2).

However, because sitagliptin is primarily renally eliminated, severe hepatic impairment is not expected to affect the

pharmacokineticsofsitagliptin.

 

Elderly

Nodoseadjustmentisnecessarybasedonage.

 

Paediatric population

Thesafetyandefficacyofsitagliptininchildrenandadolescentsunder18 yearsofagehavenotyetbeenestablished.Nodata

areavailable.

 

Method of administration

SitagliptinPinewood25 mgcanbetakenwithorwithoutfood.
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4.3 Contraindications

Hypersensitivitytotheactivesubstanceortoanyoftheexcipientslistedinsection6.1(seesection4.4and4.8).

4.4 Special warnings and precautions for use

General

SitagliptinPinewood25 mgshouldnotbeusedinpatientswithtype1diabetesorforthetreatmentofdiabeticketoacidosis.

 

Acute pancreatitis

UseofDPP-4inhibitorshasbeenassociatedwithariskofdevelopingacutepancreatitis.Patientsshouldbeinformedofthe

characteristicsymptomofacutepancreatitis:persistent,severeabdominalpain.Resolutionofpancreatitishasbeenobserved

afterdiscontinuationofsitagliptin(withorwithoutsupportivetreatment),butveryrarecasesofnecrotisingorhaemorrhagic

pancreatitisand/ordeathhavebeen reported. Ifpancreatitis is suspected,SitagliptinPinewood25 mgandotherpotentially

suspectmedicinalproductsshouldbediscontinued;ifacutepancreatitisisconfirmed,SitagliptinPinewood25 mgshouldnot

berestarted.

Cautionshouldbeexercisedinpatientswithahistoryofpancreatitis.

 

Hypoglycaemia when used in combination with other anti-hyperglycaemic medicinal products

InclinicaltrialsofSitagliptinPinewood25 mgasmonotherapyandaspartofcombinationtherapywithmedicinalproductsnot

knowntocausehypoglycaemia(i.e.metforminand/oraPPARgagonist),ratesofhypoglycaemiareportedwithsitagliptinwere

similartoratesinpatientstakingplacebo.

Hypoglycaemia has beenobservedwhen sitagliptinwas used in combinationwith insulin or a sulphonylurea. Therefore, to

reducetheriskofhypoglycaemia,alowerdoseofsulphonylureaorinsulinmaybeconsidered(seesection4.2).

 

Renal impairment

Sitagliptin is renally excreted. To achieveplasma concentrationsof sitagliptin similar to those inpatientswith normal renal

function, lower dosages are recommended in patients with GFR < 45 mL/min, as well as in ESRD patients requiring

haemodialysisorperitonealdialysis(seesection4.2and5.2).

 

Whenconsideringtheuseofsitagliptinincombinationwithanotheranti-diabeticmedicinalproduct,itsconditionsforusein

patientswithrenalimpairmentshouldbechecked.

 

Hypersensitivity reactions

Post-marketing reports of serious hypersensitivity reactions in patients treated with sitagliptin have been reported. These

reactions include anaphylaxis, angioedema, and exfoliative skin conditions including Stevens-Johnson syndrome. Onset of

thesereactionsoccurredwithinthefirst3monthsafterinitiationoftreatment,withsomereportsoccurringafterthefirstdose.

Ifahypersensitivityreactionissuspected,SitagliptinPinewood25 mgshouldbediscontinued.Otherpotentialcausesforthe

eventshouldbeassessed,andalternativetreatmentfordiabetesinitiated.

 

Bullous pemphigoid

There have been post-marketing reports of bullous pemphigoid in patients taking DPP-4 inhibitors including sitagliptin. If

bullouspemphigoidissuspected,SitagliptinPinewood25 mgshouldbediscontinued.

 

Excipients

 

Lactose

Thismedicinalproductcontainslactose.Patientswithrarehereditaryproblemsofgalactoseintolerance,totallactosedeficiency

orglucose-galactosemalabsorptionshouldnottakethismedicine.

 

Sodium

Thismedicinalproductcontainslessthan1mmolsodium(23 mg)pertablet,thatistosayessentially'sodium-free'.

4.5 Interaction with other medicinal products and other forms of interactions

Effects of other medicinal products on sitagliptin

Clinicaldatadescribedbelowsuggestthattheriskforclinicallymeaningfulinteractionsbyco-administeredmedicinalproducts

islow.
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In vitro studies indicated that the primary enzyme responsible for the limited metabolism of sitagliptin is CYP3A4, with

contributionfromCYP2C8.Inpatientswithnormalrenalfunction,metabolism,includingviaCYP3A4,playsonlyasmallrolein

theclearanceofsitagliptin.Metabolismmayplayamoresignificantroleintheeliminationofsitagliptininthesettingofsevere

renal impairment or end-stage renal disease (ESRD). For this reason, it is possible that potent CYP3A4 inhibitors (i.e.

ketoconazole,itraconazole,ritonavir,clarithromycin)couldalterthepharmacokineticsofsitagliptininpatientswithsevererenal

impairmentor ESRD. TheeffectofpotentCYP3A4 inhibitors in the settingof renal impairmenthasnotbeen assessed in a

clinicalstudy.

 

In vitro transport studies showed that sitagliptin is a substrate for p-glycoprotein and organic anion transporter-3 (OAT3).

OAT3 mediated transport of sitagliptin was inhibited in vitro by probenecid, although the risk of clinically meaningful

interactionsisconsideredtobelow.ConcomitantadministrationofOAT3inhibitorshasnotbeenevaluatedinvivo.

 

Metformin:  Co-administrationofmultipletwice-dailydosesof1,000 mgmetforminwith50 mgsitagliptindidnotmeaningfully

alterthepharmacokineticsofsitagliptininpatientswithtype2diabetes.

 

Ciclosporin:  A study was conducted to assess the effect of ciclosporin, a potent inhibitor of p-glycoprotein, on the

pharmacokineticsofsitagliptin.Co-administrationofasingle100 mgoraldoseofsitagliptinandasingle600 mgoraldoseof

ciclosporin increased the AUC and Cmax of sitagliptin by approximately 29 % and 68 %, respectively. These changes in

sitagliptin pharmacokinetics were not considered to be clinically meaningful. The renal clearance of sitagliptin was not

meaningfullyaltered.Therefore,meaningfulinteractionswouldnotbeexpectedwithotherp-glycoproteininhibitors.

 

Effects of sitagliptin on other medicinal products

Digoxin:  Sitagliptin had a small effect on plasma digoxin concentrations. Following administration of 0.25 mg digoxin

concomitantlywith100 mgofsitagliptindailyfor10days,theplasmaAUCofdigoxinwasincreasedonaverageby11 %,and

theplasmaCmaxonaverageby18 %.Nodoseadjustmentofdigoxin is recommended.However,patientsat riskofdigoxin

toxicityshouldbemonitoredforthiswhensitagliptinanddigoxinareadministeredconcomitantly.

 

In vitro  data suggest that sitagliptin does not inhibit nor induce CYP450 isoenzymes. In clinical studies, sitagliptin did not

meaningfully alter the pharmacokinetics ofmetformin, glyburide, simvastatin, rosiglitazone,warfarin, or oral contraceptives,

providing in vivo  evidence of a low propensity for causing interactions with substrates of CYP3A4, CYP2C8, CYP2C9, and

organiccationictransporter(OCT).Sitagliptinmaybeamildinhibitorofp-glycoproteinin vivo.

4.6 Fertility, pregnancy and lactation

Pregnancy

Therearenoadequatedatafromtheuseofsitagliptininpregnantwomen.Studiesinanimalshaveshownreproductivetoxicity

athighdoses (seesection5.3).Thepotential risk forhumans isunknown.Due to lackofhumandata,SitagliptinPinewood

25 mgshouldnotbeusedduringpregnancy.

 

Breast-feeding

Itisunknownwhethersitagliptinisexcretedinhumanbreastmilk.Animalstudieshaveshownexcretionofsitagliptininbreast

milk.SitagliptinPinewood25 mgshouldnotbeusedduringbreast-feeding.

 

Fertility

Animaldatadonotsuggestaneffectoftreatmentwithsitagliptinonmaleandfemalefertility.Humandataarelacking.

4.7 Effects on ability to drive and use machines

SitagliptinPinewood25 mghasnoornegligibleinfluenceontheabilitytodriveandusemachines.However,whendrivingor

usingmachines,itshouldbetakenintoaccountthatdizzinessandsomnolencehavebeenreported.

 

Inaddition,patientsshouldbealertedtotheriskofhypoglycaemiawhenSitagliptinPinewood25 mgisusedincombination

withasulphonylureaorwithinsulin.
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4.8 Undesirable effects

Summary of the safety profile

Seriousadverse reactions includingpancreatitisandhypersensitivity reactionshavebeenreported.Hypoglycaemiahasbeen

reportedincombinationwithsulphonylurea(4.7 %-13.8 %)andinsulin(9.6 %)(seesection4.4).

 

Tabulated list of adverse reactions

Adversereactionsare listedbelow(Table1)bysystemorganclassandfrequency.Frequenciesaredefinedas:verycommon

(≥ 1/10);common(≥ 1/100to< 1/10);uncommon(≥ 1/1,000to< 1/100);rare(≥ 1/10,000to< 1/1,000);veryrare(< 1/10,000)

andnotknown(cannotbeestimatedfromtheavailabledata).

 

Table 1. The frequency of adverse reactions identified from placebo-controlled clinical studies of sitagliptin 

monotherapy and post-marketing experience

Adverse reaction Frequency of adverse reaction

Blood and lymphatic system disorders 

thrombocytopenia Rare

  

Immune system disorders 

hypersensitivityreactionsincludinganaphylactic

responses*,†
Frequencynotknown

   

Metabolism and nutrition disorders 

hypoglycaemia† Common

  

Nervous system disorders 

headache Common

dizziness Uncommon

   

Respiratory, thoracic and mediastinal disorders 

interstitiallungdisease* Frequencynotknown

  

Gastrointestinal disorders 

constipation Uncommon

vomiting* Frequencynotknown

acutepancreatitis*,†,‡ Frequencynotknown

fatalandnon-fatalhaemorrhagicandnecrotizing

pancreatitis*,†
Frequencynotknown

   

Skin and subcutaneous tissue disorders 

pruritus* Uncommon

angioedema*,† Frequencynotknown

rash*,† Frequencynotknown

urticaria*,† Frequencynotknown

cutaneousvasculitis*,† Frequencynotknown

exfoliativeskinconditionsincluding

Stevens-Johnsonsyndrome*,†
Frequencynotknown

bullouspemphigoid* Frequencynotknown

   

Musculoskeletal and connective tissue disorders 

arthralgia* Frequencynotknown

myalgia* Frequencynotknown

backpain* Frequencynotknown

arthropathy* Frequencynotknown

   

Renal and urinary disorders 
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impairedrenalfunction* Frequencynotknown

acuterenalfailure* Frequencynotknown

*Adversereactionswereidentifiedthroughpostmarketingsurveillance.

†See section 4.4.

‡ SeeTECOS Cardiovascular Safety Study below.

 

Description of selected adversereactions

In addition to the drug-related adverse experiences described above, adverse experiences reported regardless of causal

relationshiptomedicationandoccurringinatleast5 %andmorecommonlyinpatientstreatedwithsitagliptinincludedupper

respiratorytractinfectionandnasopharyngitis.

Additional adverse experiences reported regardless of causal relationship to medication that occurred more frequently in

patientstreatedwithsitagliptin(notreachingthe5 %level,butoccurringwithanincidenceof> 0.5 %higherwithsitagliptin

thanthatinthecontrolgroup)includedosteoarthritisandpaininextremity.

 

Someadverse reactionswereobservedmore frequently in studiesof combinationuseof sitagliptinwithotheranti-diabetic

medicinalproducts than instudiesofsitagliptinmonotherapy.These includedhypoglycaemia (frequencyverycommonwith

thecombinationofsulphonylureaandmetformin), influenza(commonwith insulin(withorwithoutmetformin)),nauseaand

vomiting (common with metformin), flatulence (common with metformin or pioglitazone), constipation (common with the

combination of sulphonylurea and metformin), peripheral oedema (common with pioglitazone or the combination of

pioglitazoneandmetformin),somnolenceanddiarrhoea(uncommonwithmetformin),anddrymouth(uncommonwithinsulin

(withorwithoutmetformin)).

 

TECOS Cardiovascular Safety Study

TheTrialEvaluatingCardiovascularOutcomeswithsitagliptin(TECOS)included7,332patientstreatedwithsitagliptin,100 mg

daily(or50 mgdailyifthebaselineeGFRwas≥ 30and< 50mL/min/1.73 m2),and7,339patientstreatedwithplacebointhe

intention-to-treatpopulation.BothtreatmentswereaddedtousualcaretargetingregionalstandardsforHbA1candCVrisk

factors.Theoverallincidenceofseriousadverseeventsinpatientsreceivingsitagliptinwassimilartothatinpatientsreceiving

placebo.

 

Intheintention-to-treatpopulation,amongpatientswhowereusinginsulinand/orasulfonylureaatbaseline,theincidenceof

severe hypoglycaemia was 2.7 % in sitagliptin-treated patients and 2.5 % in placebo-treated patients; among patients who

werenotusinginsulinand/orasulfonylureaatbaseline,theincidenceofseverehypoglycaemiawas1.0 %insitagliptin-treated

patients and 0.7 % in placebo-treated patients. The incidence of adjudication-confirmed pancreatitis events was 0.3 % in

sitagliptin-treatedpatientsand0.2 %inplacebo-treatedpatients.

 

Reporting of suspected adverse reactions

Reportingsuspectedadversereactionsafterauthorisationofthemedicinalproductisimportant.Itallowscontinued

monitoringofthebenefit/riskbalanceofthemedicinalproduct.Healthcareprofessionalsareaskedtoreportanysuspected

adversereactionsviaHPRAPharmacovigilance,Website:www.hpra.ie

4.9 Overdose

During controlled clinical trials in healthy subjects, single doses of up to 800 mg sitagliptin were administered. Minimal

increasesinQTc,notconsideredtobeclinicallyrelevant,wereobservedinonestudyatadoseof800 mgsitagliptin.Thereis

noexperiencewithdosesabove800 mginclinicalstudies.InPhaseImultiple-dosestudies,therewerenodose-relatedclinical

adversereactionsobservedwithsitagliptinwithdosesofupto600 mgperdayforperiodsofupto10daysand400 mgper

dayforperiodsofupto28days.

 

Intheeventofanoverdose,itisreasonabletoemploytheusualsupportivemeasures,e.g.,removeunabsorbedmaterialfrom

the gastrointestinal tract, employ clinical monitoring (including obtaining an electrocardiogram), and institute supportive

therapyifrequired.

 

Sitagliptin is modestly dialysable. In clinical studies, approximately 13.5 % of the dose was removed over a 3- to 4-hour

haemodialysis session. Prolonged haemodialysismay be considered if clinically appropriate. It is not known if sitagliptin is

dialysablebyperitonealdialysis.

http://www.hpra.ie/
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5 PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeuticgroup:Drugsusedindiabetes,Dipeptidylpeptidase4(DPP-4)inhibitors,ATCcode:A10BH01.

 

Mechanism of action

SitagliptinPinewood25 mg isamemberofaclassoforalanti-hyperglycaemicagentscalleddipeptidylpeptidase4 (DPP-4)

inhibitors. The improvement inglycaemic controlobservedwith thismedicinalproductmaybemediatedbyenhancing the

levels of active incretin hormones. Incretin hormones, including glucagon-like peptide-1 (GLP-1) and glucose-dependent

insulinotropicpolypeptide (GIP),are releasedby the intestine throughout theday,and levelsare increased in response toa

meal.The incretinsarepartofanendogenoussystem involved in thephysiologic regulationofglucosehomeostasis.When

bloodglucose concentrations arenormalor elevated,GLP-1andGIP increase insulin synthesis and release frompancreatic

betacellsby intracellular signalingpathways involvingcyclicAMP.TreatmentwithGLP-1orwithDPP-4 inhibitors inanimal

models of type 2 diabetes has been demonstrated to improve beta cell responsiveness to glucose and stimulate insulin

biosynthesis and release.With higher insulin levels, tissue glucose uptake is enhanced. In addition, GLP-1 lowers glucagon

secretion frompancreatic alpha cells. Decreased glucagon concentrations, alongwith higher insulin levels, lead to reduced

hepatic glucose production, resulting in a decrease in blood glucose levels. The effects of GLP-1 and GIP are

glucose-dependent such thatwhenbloodglucose concentrations are low, stimulationof insulin releaseand suppressionof

glucagonsecretionbyGLP-1arenotobserved.ForbothGLP-1andGIP,stimulationofinsulinreleaseisenhancedasglucose

rises above normal concentrations. Further, GLP-1 does not impair the normal glucagon response to hypoglycaemia. The

activityofGLP-1andGIPislimitedbytheDPP-4enzyme,whichrapidlyhydrolyzestheincretinhormonestoproduceinactive

products.Sitagliptinpreventsthehydrolysisof incretinhormonesbyDPP-4,therebyincreasingplasmaconcentrationsofthe

activeformsofGLP-1andGIP.Byenhancingactiveincretinlevels,sitagliptinincreasesinsulinreleaseanddecreasesglucagon

levels in a glucose-dependentmanner. In patientswith type 2 diabeteswith hyperglycaemia, these changes in insulin and

glucagon levels lead to lower haemoglobin A1c (HbA1c) and lower fasting and postprandial glucose concentrations. The

glucose-dependentmechanismofsitagliptinisdistinctfromthemechanismofsulphonylureas,whichincreaseinsulinsecretion

evenwhenglucose levels are low and can lead to hypoglycaemia in patientswith type 2 diabetes and in normal subjects.

Sitagliptin is a potent andhighly selective inhibitor of the enzymeDPP-4 anddoesnot inhibit the closely-related enzymes

DPP-8orDPP-9attherapeuticconcentrations.

 

In a two-day study in healthy subjects, sitagliptin alone increased active GLP-1 concentrations, whereas metformin alone

increasedactiveandtotalGLP-1concentrationstosimilarextents.

Co-administration of sitagliptin and metformin had an additive effect on active GLP-1 concentrations. Sitagliptin, but not

metformin,increasedactiveGIPconcentrations.

 

Clinical efficacy and safety

Overall,sitagliptinimprovedglycaemiccontrolwhenusedasmonotherapyorincombinationtreatment(seeTable2).

 

Twostudieswereconductedtoevaluatetheefficacyandsafetyofsitagliptinmonotherapy.Treatmentwithsitagliptinat100

mg once daily as monotherapy provided significant improvements in HbA1c, fasting plasma glucose (FPG), and 2-hour

post-prandial glucose (2-hour PPG), compared to placebo in two studies, one of 18- and one of 24-weeks duration.

Improvementofsurrogatemarkersofbetacellfunction,includingHOMA-β(HomeostasisModelAssessment-β),proinsulinto

insulin ratio,andmeasuresofbetacell responsiveness fromthe frequently-sampledmeal tolerance testwereobserved.The

observedincidenceofhypoglycaemiainpatientstreatedwithsitagliptinwassimilartoplacebo.

Bodyweightdidnotincreasefrombaselinewithsitagliptintherapyineitherstudy,comparedtoasmallreductioninpatients

givenplacebo.

 

Sitagliptin 100 mg once daily provided significant improvements in glycaemic parameters compared with placebo in two

24-week studies of sitagliptin as add-on therapy, one in combination with metformin and one in combination with

pioglitazone.Changefrombaselineinbodyweightwassimilarforpatientstreatedwithsitagliptinrelativetoplacebo.Inthese

studiestherewasasimilarincidenceofhypoglycaemiareportedforpatientstreatedwithsitagliptinorplacebo.

 

A24-weekplacebo-controlledstudywasdesignedtoevaluatetheefficacyandsafetyofsitagliptin(100 mgoncedaily)added

toglimepiridealoneorglimepirideincombinationwithmetformin.Theadditionofsitagliptintoeitherglimepiridealoneorto

glimepirideandmetforminprovidedsignificantimprovementsinglycaemicparameters.Patientstreatedwithsitagliptinhada

modestincreaseinbodyweightcomparedtothosegivenplacebo.
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A26-weekplacebo-controlledstudywasdesignedtoevaluatetheefficacyandsafetyofsitagliptin(100 mgoncedaily)added

to the combination of pioglitazone and metformin. The addition of sitagliptin to pioglitazone and metformin provided

significantimprovementsinglycaemicparameters.Changefrombaselineinbodyweightwassimilarforpatientstreatedwith

sitagliptinrelativetoplacebo.Theincidenceofhypoglycaemiawasalsosimilarinpatientstreatedwithsitagliptinorplacebo.

 

A24-weekplacebo-controlledstudywasdesignedtoevaluatetheefficacyandsafetyofsitagliptin(100 mgoncedaily)added

toinsulin(atastabledoseforatleast10weeks)withorwithoutmetformin(atleast1,500 mg).Inpatientstakingpre-mixed

insulin, themeandaily dosewas 70.9 U/day. In patients taking non-pre-mixed (intermediate/long-acting) insulin, themean

dailydosewas44.3 U/day.Theadditionof sitagliptin to insulinprovidedsignificant improvements inglycaemicparameters.

Therewasnomeaningfulchangefrombaselineinbodyweightineithergroup.

 

Ina24-weekplacebo-controlledfactorialstudyofinitialtherapy,sitagliptin50 mgtwicedailyincombinationwithmetformin

(500 mg or 1,000 mg twice daily) provided significant improvements in glycaemic parameters compared with either

monotherapy.Thedecrease inbodyweightwith thecombinationof sitagliptinandmetforminwas similar to thatobserved

with metformin alone or placebo; there was no change from baseline for patients on sitagliptin alone. The incidence of

hypoglycaemiawassimilaracrosstreatmentgroups.

 

Table 2. HbA1c results in placebo-controlled monotherapy and combination therapy studies*

 

Study
Mean baseline HbA1c (%)

Mean 

change 

from 

baseline 

HbA1c 

(%)†

Placebo-corrected mean change in HbA1c (%)†

(95 % CI)

Monotherapy 

Studies
  

Sitagliptin

100 mgonce

daily§(N=193)

8.0 -0.5
-0.6‡

(-0.8,-0.4)

Sitagliptin

100 mgonce

daily

(N=229)

8.0 -0.6
-0.8‡

(-1.0,-0.6)

Combination 

Therapy 

Studies

  

Sitagliptin

100 mgonce

dailyaddedto

ongoing

metformin

therapy

(N=453)

 

8.0

 

-0.7

-0.7‡

(-0.8,-0.5)

Sitagliptin

100 mgonce

dailyadded

toongoing

pioglitazone

therapy 

(N=163)

 

8.1

 

-0.9

-0.7‡

(-0.9,-0.5)

Sitagliptin

100 mgonce

dailyaddedto

ongoing

glimepiride

therapy

(N=102)

 

8.4

 

-0.3

-0.6‡

(-0.8,-0.3)
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Sitagliptin

100 mg once

daily added to

ongoing

glimepiride +

metformin

therapy

(N=115)

 

8.3

 

-0.6

 

-0.9‡

(-1.1,-0.7)

Sitagliptin

100 mgonce

dailyaddedto

ongoing

pioglitazone+

metformin

therapy#

(N=152)

 

8.8

 

-1.2

 

-0.7‡

(-1.0,-0.5)

Initialtherapy

(twicedaily) :

Sitagliptin

50 mg+

metformin

500 mg

(N=183)

 

8.8

 

-1.4

 

-1.6‡

(-1.8,-1.3)

Initialtherapy

(twicedaily) :

Sitagliptin

50 mg+

metformin

1,000 mg

(N=178)

 

8.8

 

-1.9

 

-2.1‡

(-2.3,-1.8)

Sitagliptin

100 mgonce

dailyaddedto

ongoing

insulin(+/-

metformin)

therapy

(N=305)

 

8.7

 

-0.6¶

 

-0.6‡,¶

(-0.7,-0.4)

*AllPatientsTreatedPopulation(anintention-to-treatanalysis).

†Leastsquaresmeansadjustedforpriorantihyperglycaemictherapystatusandbaselinevalue.

‡p<0.001comparedtoplaceboorplacebo+combinationtreatment.

§HbA1c(%)atweek18.

HbA 1c(%)atweek24.

#HbA1c(%)atweek26.

¶LeastsquaresmeanadjustedformetforminuseatVisit1(yes/no),insulinuseatVisit1(pre-mixedvs.non-pre-mixed

[intermediate-orlong-acting]),andbaselinevalue.Treatmentbystratum(metforminandinsulinuse)interactionswerenot

significant(p>0.10).

 

A 24-week active (metformin)-controlled studywasdesigned to evaluate the efficacy and safetyof sitagliptin 100 mgonce

daily (N=528)comparedtometformin (N=522) inpatientswith inadequateglycaemiccontrolondietandexerciseandwho

werenotonanti-hyperglycaemictherapy(offtherapyforatleast4months).Themeandoseofmetforminwasapproximately

1,900 mgper day. The reduction inHbA1c frommeanbaseline values of 7.2 %was -0.43 % for sitagliptin and -0.57% for

metformin (Per Protocol Analysis). The overall incidence of gastrointestinal adverse reactions considered as drug-related in

patients treated with sitagliptin was 2.7 % compared with 12.6 % in patients treated with metformin. The incidence of

hypoglycaemiawasnotsignificantlydifferentbetweenthetreatmentgroups(sitagliptin,1.3 %;metformin,1.9 %).Bodyweight

decreasedfrombaselineinbothgroups(sitagliptin,-0.6 kg;metformin-1.9 kg).

 

Inastudycomparingtheefficacyandsafetyoftheadditionofsitagliptin100 mgoncedailyorglipizide(asulphonylurea)in

patientswithinadequateglycaemiccontrolonmetforminmonotherapy,sitagliptinwassimilartoglipizideinreducingHbA1c.
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Themeanglipizidedoseused in thecomparatorgroupwas10 mgperdaywithapproximately40 %ofpatients requiringa

glipizidedoseof≤ 5 mg/daythroughoutthestudy.However,morepatientsinthesitagliptingroupdiscontinuedduetolackof

efficacy than in theglipizidegroup. Patients treatedwith sitagliptin exhibited a significantmeandecrease frombaseline in

body weight compared to a significant weight gain in patients administered glipizide (-1.5 vs. +1.1 kg). In this study, the

proinsulintoinsulinratio,amarkerofefficiencyofinsulinsynthesisandrelease,improvedwithsitagliptinanddeterioratedwith

glipizide treatment. The incidenceof hypoglycaemia in the sitagliptingroup (4.9 %)was significantly lower than that in the

glipizidegroup(32.0 %).

 

A24-weekplacebo-controlledstudyinvolving660patientswasdesignedtoevaluatetheinsulin-sparingefficacyandsafetyof

sitagliptin(100 mgoncedaily)addedtoinsulinglarginewithorwithoutmetformin(atleast1,500 mg)duringintensificationof

insulintherapy.BaselineHbA1cwas

8.74 % and baseline insulin dose was 37 IU/day. Patients were instructed to titrate their insulin glargine dose based on

fingerstick fasting glucose values. At Week 24, the increase in daily insulin dose was 19 IU/day in patients treated with

sitagliptin and 24 IU/day in patients treated with placebo. The reduction in HbA1c in patients treated with sitagliptin and

insulin (with orwithoutmetformin)was -1.31 % compared to -0.87 % in patients treatedwith placebo and insulin (with or

withoutmetformin), a difference of -0.45 % [95 % CI: -0.60, -0.29]. The incidence of hypoglycaemia was 25.2 % in patients

treatedwithsitagliptinandinsulin(withorwithoutmetformin)and36.8 %inpatientstreatedwithplaceboandinsulin(withor

withoutmetformin).Thedifferencewasmainlyduetoahigherpercentageofpatientsintheplacebogroupexperiencing3or

moreepisodesofhypoglycaemia(9.4vs.19.1 %).Therewasnodifferenceintheincidenceofseverehypoglycaemia.

 

A study comparing sitagliptin at 25 or 50 mg once daily to glipizide at 2.5 to 20 mg/day was conducted in patients with

moderate tosevererenal impairment.Thisstudy involved423patientswithchronic renal impairment (estimatedglomerular

filtration rate < 50 ml/min). After 54 weeks, the mean reduction from baseline in HbA1c was -0.76 % with sitagliptin and

-0.64 %withglipizide (Per-ProtocolAnalysis). In this study, theefficacyandsafetyprofileof sitagliptinat25or50 mgonce

dailywasgenerallysimilartothatobservedinothermonotherapystudiesinpatientswithnormalrenalfunction.Theincidence

ofhypoglycaemia inthesitagliptingroup(6.2 %)wassignificantly lowerthanthat intheglipizidegroup(17.0 %).Therewas

alsoasignificantdifferencebetweengroupswith respect tochange frombaselinebodyweight (sitagliptin -0.6 kg;glipizide

+1.2 kg).

 

Anotherstudycomparingsitagliptinat25 mgoncedailytoglipizideat2.5to20 mg/daywasconductedin129patientswith

ESRD who were on dialysis. After 54 weeks, themean reduction from baseline in HbA1c was -0.72 % with sitagliptin and

-0.87 %withglipizide.Inthisstudy,theefficacyandsafetyprofileofsitagliptinat25 mgoncedailywasgenerallysimilartothat

observed in other monotherapy studies in patients with normal renal function. The incidence of hypoglycaemia was not

significantlydifferentbetweenthetreatmentgroups(sitagliptin,6.3 %;glipizide,10.8 %).

 

Inanotherstudyinvolving91patientswithtype2diabetesandchronicrenal impairment(creatinineclearance< 50 ml/min),

thesafetyandtolerabilityoftreatmentwithsitagliptinat25or50 mgoncedailyweregenerallysimilartoplacebo.Inaddition,

after12weeks,themeanreductionsinHbA1c(sitagliptin-0.59 %;placebo-0.18 %)andFPG(sitagliptin-25.5 mg/dL;placebo

-3.0 mg/dL)weregenerallysimilartothoseobservedinothermonotherapystudiesinpatientswithnormalrenalfunction(see

section5.2).

 

TheTECOSwasa randomisedstudy in14,671patients in the intention-to-treatpopulationwithanHbA1cof≥ 6.5 to8.0 %

withestablishedCVdiseasewhoreceivedsitagliptin(7,332)100 mgdaily(or50mgdailyifthebaselineeGFRwas≥30and<

50 mL/min/1.73 m2) or placebo (7,339) added to usual care targeting regional standards for HbA1c and CV risk factors.

PatientswithaneGFR< 30 mL/min/1.73m2werenottobeenrolledinthestudy.Thestudypopulationincluded2,004patients

≥ 75yearsofageand3,324patientswithrenalimpairment(eGFR< 60 mL/min/1.73m2).

 

Overthecourseofthestudy,theoverallestimatedmean(SD)differenceinHbA1cbetweenthesitagliptinandplacebogroups

was0.29 %(0.01),95 % CI(-0.32,-0.27);p< 0.001.

 

The primary cardiovascular endpoint was a composite of the first occurrence of cardiovascular death, nonfatal myocardial

infarction, nonfatal stroke, or hospitalization for unstable angina. Secondary cardiovascular endpoints included the first

occurrence of cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke; first occurrence of the individual

componentsoftheprimarycomposite;all-causemortality;andhospitaladmissionsforcongestiveheartfailure.

 

After a median follow up of 3 years, sitagliptin, when added to usual care, did not increase the risk of major adverse

cardiovasculareventsortheriskofhospitalizationforheartfailurecomparedtousualcarewithoutsitagliptininpatientswith

type2diabetes(Table3).
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Table 3. Rates of Composite Cardiovascular Outcomes and Key Secondary Outcomes

 

 

Sitagliptin 100 mg Placebo

Hazard 

Ratio 

(95% 

CI)

p-value†
N (%)

Incidence

rate per

100

patient- 

years*

N (%)

Incidence

rate per

100

patient-

years*

Analysis in the Intention-to-Treat Population

Number of patients 7,332 7,339  

 

 

 0.98

(0.89–1.

08)



 

 

 

 <0.001



Primary Composite Endpoint (Cardiovascular

death,nonfatalmyocardialinfarction,nonfatal

stroke,orhospitalizationfor

unstableangina)

 

 

 839(11.4)

 

 

4.1

 

 

 851(11.6)

 

 

 4.2

Secondary Composite Endpoint (Cardiovascular

death,nonfatalmyocardialinfarction,ornonfatal

stroke)

 

 

745(10.2)

 

 

3.6

 

 

 746(10.2)

 

 

3.6

 

 

0.99

(0.89–1.

10)

 

<0.001

Secondary Outcome

Cardiovasculardeath 380(5.2) 1.7 366(5.0) 1.7

1.03

(0.89-1.

19)

0.711

Allmyocardialinfarction(fatalandnon-fatal)
 

300(4.1)

 

1.4

 

316(4.3)

 

1.5

 

0.95

(0.81–1.

11)

 

0.487

Allstroke(fatalandnon-fatal) 178(2.4) 0.8 183(2.5) 0.9

0.97

(0.79–1.

19)

0.760

Hospitalizationforunstableangina
 

116(1.6)

 

0.5

 

129(1.8)

 

0.6

 

0.90

(0.70–1.

16)

 

0.419

Deathfromanycause 547(7.5) 2.5 537(7.3) 2.5

1.01

(0.90–1.

14)

0.875

Hospitalizationforheartfailure‡ 228(3.1) 1.1 229(3.1) 1.1

1.00

(0.83–1.

20)

0.983

*Incidencerateper100patient-yearsiscalculatedas100×(totalnumberofpatientswith≥1eventduringeligibleexposure

periodpertotalpatient-yearsoffollow-up).

† BasedonaCoxmodel stratifiedby region. For composite endpoints, thep-values correspond to a testof non-inferiority

seekingtoshowthatthehazardratioislessthan1.3.Forallotherendpoints,thep-valuescorrespondtoatestofdifferences

inhazardrates.

‡Theanalysisofhospitalizationforheartfailurewasadjustedforahistoryofheartfailureatbaseline.

 

Paediatric population

TheEuropeanMedicinesAgencyhasdeferredtheobligationtosubmittheresultsofstudieswithSitagliptinPinewood25 mg

inoneormoresubsetsofthepaediatricpopulationintype2diabetesmellitus(seesection4.2forinformationonpaediatric

use).

5.2 Pharmacokinetic properties
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Absorption

Following oral administration of a 100 mg dose to healthy subjects, sitagliptin was rapidly absorbed, with peak plasma

concentrations(medianTmax)occurring1to4hourspost-dose,meanplasmaAUCofsitagliptinwas8.52µM•hr,Cmaxwas950

nM.Theabsolutebioavailabilityofsitagliptinisapproximately87 %.Sinceco-administrationofahigh-fatmealwithsitagliptin

hadnoeffectonthepharmacokinetics,SitagliptinPinewood25 mgamaybeadministeredwithorwithoutfood.

 

PlasmaAUCofsitagliptinincreasedinadose-proportionalmanner.Dose-proportionalitywasnotestablishedforCmaxandC24hr

(Cmaxincreasedinagreaterthandose-proportionalmannerandC24hrincreasedinalessthandose-proportionalmanner).

 

Distribution

Themeanvolumeofdistributionatsteadystatefollowingasingle100 mgintravenousdoseofsitagliptintohealthysubjectsis

approximately198litres.Thefractionofsitagliptinreversiblyboundtoplasmaproteinsislow(38 %).

 

Biotransformation

Sitagliptinisprimarilyeliminatedunchangedinurine,andmetabolismisaminorpathway.Approximately79 %ofsitagliptinis

excretedunchangedintheurine.

 

Followinga [14C]sitagliptinoraldose,approximately16 %of the radioactivitywasexcretedasmetabolitesof sitagliptin.Six

metabolites were detected at trace levels and are not expected to contribute to the plasma DPP-4 inhibitory activity of

sitagliptin.InvitrostudiesindicatedthattheprimaryenzymeresponsibleforthelimitedmetabolismofsitagliptinwasCYP3A4,

withcontributionfromCYP2C8.

 

InvitrodatashowedthatsitagliptinisnotaninhibitorofCYPisozymesCYP3A4,2C8,2C9,2D6,1A2,2C19or2B6,andisnotan

inducerofCYP3A4andCYP1A2.

 

Elimination

Following administration of an oral [14C] sitagliptin dose to healthy subjects, approximately 100 % of the administered

radioactivitywaseliminatedinfaeces(13 %)orurine(87 %)withinoneweekofdosing.Theapparentterminalt1/2followinga

100 mgoraldoseofsitagliptinwasapproximately12.4hours.Sitagliptinaccumulatesonlyminimallywithmultipledoses.The

renalclearancewasapproximately350 ml/min.

 

Eliminationofsitagliptinoccursprimarilyviarenalexcretionandinvolvesactivetubularsecretion.Sitagliptinisasubstratefor

human organic anion transporter-3 (hOAT-3), which may be involved in the renal elimination of sitagliptin. The clinical

relevanceofhOAT-3 insitagliptintransporthasnotbeenestablished.Sitagliptin isalsoasubstrateofp-glycoprotein,which

mayalsobeinvolvedinmediatingtherenaleliminationofsitagliptin.However,ciclosporin,ap-glycoproteininhibitor,didnot

reduce the renal clearance of sitagliptin. Sitagliptin is not a substrate for OCT2 or OAT1 or PEPT1/2 transporters. In vitro,

sitagliptindidnotinhibitOAT3(IC50=160 µM)orp-glycoprotein(upto250 µM)mediatedtransportattherapeuticallyrelevant

plasma concentrations. In a clinical study sitagliptin had a small effect on plasma digoxin concentrations indicating that

sitagliptinmaybeamildinhibitorofp-glycoprotein.

 

Characteristics in patients

Thepharmacokineticsofsitagliptinweregenerallysimilarinhealthysubjectsandinpatientswithtype2diabetes.

 

Renal impairment

Asingle-dose,open-labelstudywasconductedtoevaluatethepharmacokineticsofareduceddoseofsitagliptin(50 mg) in

patientswithvaryingdegreesofchronic renal impairmentcomparedtonormalhealthycontrolsubjects.Thestudy included

patientswithmild,moderate,andsevere renal impairment,aswellaspatientswithESRDonhaemodialysis. Inaddition, the

effectsofrenalimpairmentonsitagliptinpharmacokineticsinpatientswithtype2diabetesandmild,moderate,orsevererenal

impairment(includingESRD)wereassessedusingpopulationpharmacokineticanalyses.

 

Comparedtonormalhealthycontrolsubjects,plasmaAUCofsitagliptinwasincreasedbyapproximately1.2-foldand1.6-fold

inpatientswithmildrenalimpairment(GFR≥ 60to< 90 mL/min)andpatientswithmoderaterenalimpairment(GFR≥ 45to

< 60 mL/min),respectively.Becauseincreasesofthismagnitudearenotclinicallyrelevant,dosageadjustmentinthesepatients

isnotnecessary.

 

Plasma AUC of sitagliptin was increased approximately 2-fold in patients with moderate renal impairment (GFR ≥ 30 to

< 45 mL/min),andapproximately4-foldinpatientswithsevererenalimpairment(GFR< 30 mL/min),includinginpatientswith

ESRDonhaemodialysis.Sitagliptinwasmodestlyremovedbyhaemodialysis(13.5 %overa3-to4-hourhaemodialysissession
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starting 4 hours postdose). To achieve plasma concentrations of sitagliptin similar to those in patients with normal renal

function,lowerdosagesarerecommendedinpatientswithGFR< 45 mL/min(seesection4.2).

 

Hepatic impairment

No dose adjustment for Sitagliptin Pinewood 25 mg is necessary for patients with mild or moderate hepatic impairment

(Child-Pugh score ≤ 9). There is no clinical experience in patients with severe hepatic impairment (Child-Pugh score > 9).

However, because sitagliptin is primarily renally eliminated, severe hepatic impairment is not expected to affect the

pharmacokineticsofsitagliptin.

 

Elderly

Nodoseadjustment is requiredbasedonage.Agedidnothaveaclinicallymeaningful impacton thepharmacokineticsof

sitagliptinbasedonapopulationpharmacokineticanalysisofPhaseIandPhaseIIdata.Elderlysubjects(65to80years)had

approximately19 %higherplasmaconcentrationsofsitagliptincomparedtoyoungersubjects.

 

Paediatric

NostudieswithSitagliptinPinewood25 mghavebeenperformedinpaediatricpatients.

 

Other patient characteristics

No dose adjustment is necessary based on gender, race, or bodymass index (BMI). These characteristics had no clinically

meaningfuleffectonthepharmacokineticsofsitagliptinbasedonacompositeanalysisofPhaseIpharmacokineticdataandon

apopulationpharmacokineticanalysisofPhaseIandPhaseIIdata.

5.3 Preclinical safety data

Renalandlivertoxicitywereobservedinrodentsatsystemicexposurevalues58timesthehumanexposurelevel,whilethe

no-effectlevelwasfoundat19timesthehumanexposurelevel.Incisorteethabnormalitieswereobservedinratsatexposure

levels67timestheclinicalexposurelevel;theno-effectlevelforthisfindingwas58-foldbasedonthe14-weekratstudy.The

relevanceofthesefindingsforhumansisunknown.Transienttreatment-relatedphysicalsigns,someofwhichsuggestneural

toxicity,suchasopen-mouthbreathing,salivation,whitefoamyemesis,ataxia,trembling,decreasedactivity,and/orhunched

posturewereobservedindogsatexposurelevelsapproximately23timestheclinicalexposurelevel.Inaddition,veryslightto

slightskeletalmuscledegenerationwasalsoobservedhistologicallyatdosesresultinginsystemicexposurelevelsof

approximately23timesthehumanexposurelevel.Ano-effectlevelforthesefindingswasfoundatanexposure6-foldthe

clinicalexposurelevel.

 

Sitagliptinhasnotbeendemonstratedtobegenotoxicinpreclinicalstudies.Sitagliptinwasnotcarcinogenicinmice.Inrats,

there was an increased incidence of hepatic adenomas and carcinomas at systemic exposure levels 58 times the human

exposure level. Since hepatotoxicity has been shown to correlatewith inductionof hepatic neoplasia in rats, this increased

incidenceofhepatic tumours in ratswas likely secondary to chronichepatic toxicity at thishighdose. Becauseof thehigh

safetymargin(19-foldatthisno-effectlevel),theseneoplasticchangesarenotconsideredrelevantforthesituationinhumans.

 

Noadverseeffectsuponfertilitywereobservedinmaleandfemaleratsgivensitagliptinpriortoandthroughoutmating.

 

Inapre-/postnataldevelopmentstudyperformedinratssitagliptinshowednoadverseeffects.

 

Reproductive toxicity studies showed a slight treatment-related increased incidence of foetal rib malformations (absent,

hypoplasticandwavyribs)intheoffspringofratsatsystemicexposurelevelsmorethan29timesthehumanexposurelevels.

Maternal toxicitywasseen inrabbitsatmorethan29timesthehumanexposure levels.Becauseofthehighsafetymargins,

thesefindingsdonotsuggestarelevantriskforhumanreproduction.Sitagliptinissecretedinconsiderableamountsintothe

milkoflactatingrats(milk/plasmaratio:4:1).
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6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Tablet core:

CalciumHydrogenPhosphate

CelluloseMicrocrystalline

CroscarmelloseSodium

SodiumStearylFumarate

MagnesiumStearate

 

Film coating:

LactoseMonohydrate

Hypromellose

TitaniumDioxide

Triacetin

IronOxideRed

6.2 Incompatibilities

Notapplicable.

6.3 Shelf life

2years

6.4 Special precautions for storage

Thismedicinalproductdoesnotrequireanyspecialstorageconditions.

6.5 Nature and contents of container

SitagliptinPinewood25mgfilm-coatedtabletsarepackagedinPVC/PVDC-Aluminiumblisters.

 

Packsizesof10,14,28,30,98and100film-coatedtablets. 

 

Notallpacksizesmaybemarketed.

6.6 Special precautions for disposal

Anyunusedmedicinalproductorwastematerialshouldbedisposedofinaccordancewithlocalrequirements.
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PinewoodLaboratoriesLtd,

Ballymacarbry
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Ireland
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PA0281/219/001
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