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ORAL ANTITHROMBOTICSORAL ANTITHROMBOTICS
 DESPITE SIGNIFICANT IMPROVEMENTS OVER THE PAST DECADE IN DESPITE SIGNIFICANT IMPROVEMENTS OVER THE PAST DECADE IN 

CARDIOVASCULAR RELATED MORTALITY, THE PREVALENCE OF CARDIOVASCULAR RELATED MORTALITY, THE PREVALENCE OF 
CARDIOVASCULAR DISEASE HAS INCREASED, PARTLY DUE TO AN CARDIOVASCULAR DISEASE HAS INCREASED, PARTLY DUE TO AN 
AGEING POPULATION AND INCREASING RATES OF OBESITY AND AGEING POPULATION AND INCREASING RATES OF OBESITY AND 
DIABETESDIABETES

 CARDIOVASCULAR DISEASE CONTINUE TO BE A BIG KILLER CARDIOVASCULAR DISEASE CONTINUE TO BE A BIG KILLER 
ATTRIBUTED TO CIRCULATORY DISEASE, WHICH INCLUDES ATHERO ATTRIBUTED TO CIRCULATORY DISEASE, WHICH INCLUDES ATHERO 
AND VENOUS THROMBOTIC CONDITIONSAND VENOUS THROMBOTIC CONDITIONS

 RECENT ADVANCES IN ANTIPLATELET AND ANTICOAGULANT THERAPY RECENT ADVANCES IN ANTIPLATELET AND ANTICOAGULANT THERAPY 
HAVE RESULTED IN AN INCREASE IN ANTITHROMBOTIC AGENTS ON HAVE RESULTED IN AN INCREASE IN ANTITHROMBOTIC AGENTS ON 
THE MARKET FOR THESE CONDITIONS, PROVIDING MORE CHOICE TO THE MARKET FOR THESE CONDITIONS, PROVIDING MORE CHOICE TO 
PHYSICIANS AND PATIENTS BUT POTENTIALLY MAKING TREATMENT PHYSICIANS AND PATIENTS BUT POTENTIALLY MAKING TREATMENT 
DECISIONS MORE COMPLEXDECISIONS MORE COMPLEX



HAEMOSTASIS
 HAEMOSTASIS IS TRIGERRED BY VASCULAR INJURY AND HAEMOSTASIS IS TRIGERRED BY VASCULAR INJURY AND 

INVOLVES THE TRANSITION OF BLOOD FROM LIQUID TO SOLID INVOLVES THE TRANSITION OF BLOOD FROM LIQUID TO SOLID 
STATE. THE PROCESS COMPRISES THREE KEY STAGES AT THE SITE STATE. THE PROCESS COMPRISES THREE KEY STAGES AT THE SITE 
OF VASCULAR INJURY.OF VASCULAR INJURY.

 VASOCONSTRICTIONVASOCONSTRICTION –– A DAMAGED BLOOD VESSEL CONSTRICTS A DAMAGED BLOOD VESSEL CONSTRICTS 
TO REDUCE BLOOD FLOWTO REDUCE BLOOD FLOW

 PLATELET PLUG FORMATION PLATELET PLUG FORMATION –– PATELETS ADHERE TO THE SITEPATELETS ADHERE TO THE SITE
 BLOOD CLOTTING BLOOD CLOTTING –– COAGULATION THROUGH ACTIVATION OF COAGULATION THROUGH ACTIVATION OF 

CLOTTING FACTORS. COAGULATION CASCADE PRODUCES FIBRIN, CLOTTING FACTORS. COAGULATION CASCADE PRODUCES FIBRIN, 
WHICH TRAPS RED BLOOD CELLS AT THE SITE OF INJURY AND WHICH TRAPS RED BLOOD CELLS AT THE SITE OF INJURY AND 
REINFORCES THE PLATELET PLUG. THE RESULT IS A HARD CLOT REINFORCES THE PLATELET PLUG. THE RESULT IS A HARD CLOT 
(THROMBUS) THAT SEALS OFF THE DAMAGED VESSELS, (THROMBUS) THAT SEALS OFF THE DAMAGED VESSELS, 
REDUCING BLOOD LOSSREDUCING BLOOD LOSS



THROMBOSISTHROMBOSIS
 PATHOLOGICALLY THE PROCESS OF HAEMOSTASIS CAN BE TRIGERRED PATHOLOGICALLY THE PROCESS OF HAEMOSTASIS CAN BE TRIGERRED 

BY FISSURES OR RUPTURES TO ATHEROSCLEROTIC PLAQUES WITHIN BY FISSURES OR RUPTURES TO ATHEROSCLEROTIC PLAQUES WITHIN 
CORONARY OR PERIPHERAL VESSELS.CORONARY OR PERIPHERAL VESSELS.

 IN ADDITION, HAEMOSTATIS MAY BE INITIATED IN RESPONSE TO IN ADDITION, HAEMOSTATIS MAY BE INITIATED IN RESPONSE TO 
EXTENDED PERIODS OF IMMOBILITY, PROTHROMBIC STATES (e.g. EXTENDED PERIODS OF IMMOBILITY, PROTHROMBIC STATES (e.g. 
PREGNANCY, MALIGNANCY) OR FOLLOWING SURGERY PARTICULARLY PREGNANCY, MALIGNANCY) OR FOLLOWING SURGERY PARTICULARLY 
WHERE PROSTHESIS IS INVOLVED (e.g. HIP, KNEE AND HEART VALVE WHERE PROSTHESIS IS INVOLVED (e.g. HIP, KNEE AND HEART VALVE 
REPLACEMENTS).REPLACEMENTS).

 WHEN THE HAEMOSTATIC PROCESS IS UNCONTROLLED, THE RESULT WHEN THE HAEMOSTATIC PROCESS IS UNCONTROLLED, THE RESULT 
IS OFTEN THROMBUS FORMATION.IS OFTEN THROMBUS FORMATION.

 THE THROMBUS MAY CAUSE OCCLUSION AT ITS SITE OF ORIGIN, OR THE THROMBUS MAY CAUSE OCCLUSION AT ITS SITE OF ORIGIN, OR 
PART OR ALL OF THE THROMBUS MAY BE DISLODGED AND OCCLUDE PART OR ALL OF THE THROMBUS MAY BE DISLODGED AND OCCLUDE 
ANOTHER SITE (EMBOLISM) LEADING TO EITHER TRANSIENT OR ANOTHER SITE (EMBOLISM) LEADING TO EITHER TRANSIENT OR 
PERMANENT ISCHAEMIA OR NECROSISPERMANENT ISCHAEMIA OR NECROSIS



THROMBOSISTHROMBOSIS
 DIFFERENCES IN BLOOD FLOW AND PRESSURE BETWEEN THE DIFFERENCES IN BLOOD FLOW AND PRESSURE BETWEEN THE 

VENOUS AND ARTERIAL SYSTEMS RESULT IN VARIATION IN VENOUS AND ARTERIAL SYSTEMS RESULT IN VARIATION IN 
THE THE COMPOSITIONCOMPOSITION OF THE THROMBI.OF THE THROMBI.

 ARTERIAL THROMBI ARTERIAL THROMBI TEND TO BE RICH IN PLATELET COUNTTEND TO BE RICH IN PLATELET COUNT

 VENOUS THROMBIVENOUS THROMBI TEND TO BE FIBRIN RICHTEND TO BE FIBRIN RICH

 HENCE THE PRIMARY ANTITHROMBOTIC STRATEGY FOR HENCE THE PRIMARY ANTITHROMBOTIC STRATEGY FOR 
ARTERIAL THROMBOSISARTERIAL THROMBOSIS IS IS ANTIPLATELETANTIPLATELET THERAPY AND FOR THERAPY AND FOR 
VENOUS THROMBOSIS IS VENOUS THROMBOSIS IS ANTICOAGULANTANTICOAGULANT THERAPYTHERAPY

 THESE STRATEGIES MAY BE COMBINED IN COMPLEX CASESTHESE STRATEGIES MAY BE COMBINED IN COMPLEX CASES



ANTIPLATELET AGENTSANTIPLATELET AGENTS
ORALORAL INJECTABLEINJECTABLE

--ASPIRINASPIRIN --TIROFIBAN (AGGRASTAT)TIROFIBAN (AGGRASTAT)
--DIPYRIMADOLEDIPYRIMADOLE --EPTIFIBATIDE (INTEGRILLIN)EPTIFIBATIDE (INTEGRILLIN)
--TICLOPIDINETICLOPIDINE --ABCIXIMAB (REOPRO)ABCIXIMAB (REOPRO)
--CLOPIDOGRELCLOPIDOGREL
--PRASUGRELPRASUGREL
--TICAGRELORTICAGRELOR

ANTIPLATELET AGENTS WORK BY DISRUPTING KEY STEPS IN ANTIPLATELET AGENTS WORK BY DISRUPTING KEY STEPS IN 
PLATELET ACTIVATION VIA A NUMBER OF MECHANISMS, PLATELET ACTIVATION VIA A NUMBER OF MECHANISMS, 
INCLUDING INHIBITION OF PLATELET AGONISTS AND PLATELET INCLUDING INHIBITION OF PLATELET AGONISTS AND PLATELET 
ADHESION OR AGGREGATION.ADHESION OR AGGREGATION.



MODE OF ACTION OF ORAL MODE OF ACTION OF ORAL 
ANTIPLATELET AGENTSANTIPLATELET AGENTS
1.1. ASPIRIN        ASPIRIN        COX 1 INHIBATORCOX 1 INHIBATOR BLOCKS FORMATION OF BLOCKS FORMATION OF 

THROMBOXANETHROMBOXANE (A PLATELET AGONIST) .ALTHOUGH (A PLATELET AGONIST) .ALTHOUGH 
ASPIRIN HAS A SHORT HALF LIFE (20 MINS), BECAUSE ASPIRIN HAS A SHORT HALF LIFE (20 MINS), BECAUSE 
INHIBITION IS IRREVERSIBLE, THE EFFECT LASTS FOR THE INHIBITION IS IRREVERSIBLE, THE EFFECT LASTS FOR THE 
LIFESPAN OF THE PLATELET (USUALLY 8LIFESPAN OF THE PLATELET (USUALLY 8--10 DAYS)10 DAYS)

2.2. DIPYRIDAMOLE WORKS BY INCREASING THE DIPYRIDAMOLE WORKS BY INCREASING THE 
CONCENTRATION OF THE PLATELET AGGREGATION CONCENTRATION OF THE PLATELET AGGREGATION 
INHIBITOR INHIBITOR CYCLIC AMPCYCLIC AMP BY INHIBITING ITS BY INHIBITING ITS ENZYMATIC ENZYMATIC 
DEGRADATIONDEGRADATION



MODE OF ACTION OF ORAL ANTIPLATELET AGENTSMODE OF ACTION OF ORAL ANTIPLATELET AGENTS
3.3. THE THIENOPYRIDINES TICLOPIDINE, CLOPIDOGREL AND PRASUGREL THE THIENOPYRIDINES TICLOPIDINE, CLOPIDOGREL AND PRASUGREL 

REDUCE PLATELET ACTIVATION BY NONREDUCE PLATELET ACTIVATION BY NON--COMPETITIVELY  AND COMPETITIVELY  AND 
IRREVERSIBLY BLOCKING THE BINDING OF ADP TO P2Y12 RECEPTORS IRREVERSIBLY BLOCKING THE BINDING OF ADP TO P2Y12 RECEPTORS 
ON THE PLATELET MEMBRANE. ADP INDUCED PLATELET ON THE PLATELET MEMBRANE. ADP INDUCED PLATELET 
AGGREGATION IS INHIBITED.AGGREGATION IS INHIBITED.

4.4. TICAGRELOR IS A DIRECT REVERSIBLE P2Y12 RECEPTOR ANTAGONIST TICAGRELOR IS A DIRECT REVERSIBLE P2Y12 RECEPTOR ANTAGONIST 
BLOCKING THE BINDING OF ADPBLOCKING THE BINDING OF ADP

TIROFIBAN, EPTIFIBATIDE AND ABCIXIMAB        ARE GLYCOPROTEIN TIROFIBAN, EPTIFIBATIDE AND ABCIXIMAB        ARE GLYCOPROTEIN 
IIbIIb//IIIaIIIa INHIBITORS.INHIBITORS.
GLYCOPROTEIN GLYCOPROTEIN IIbIIb//IIIaIIIa RECEPTORS ARE SITUATED ON THE PLATELET RECEPTORS ARE SITUATED ON THE PLATELET 
MEMBRANE AND ARE INVOLVED IN PLATELET AGGREGATION MEMBRANE AND ARE INVOLVED IN PLATELET AGGREGATION 
.INHIBITION PREVENTS PLATELET AGGREGATION..INHIBITION PREVENTS PLATELET AGGREGATION.

MODE OF ACTION OF INJECTABLE ANTIPLATELET AGENTSMODE OF ACTION OF INJECTABLE ANTIPLATELET AGENTS



USES FOR ORAL ANTIPLATELETSUSES FOR ORAL ANTIPLATELETS
 MYOCARDIAL INFARCTION OR UNSTABLE ANGINA MYOCARDIAL INFARCTION OR UNSTABLE ANGINA DUAL ANTIPLATELET THERAPY (LONG-

TERM ASPIRIN 75mg od AND A P2Y12 BLOCKER). THIS DUAL THERAPY IS ADVOCATED FOR 12 MONTHS, 
THEN CONTINUE WITH ASPIRN MONOTHERAPY.

 ELECTIVE PERCUTANEOUS CORONARY INTERVENTIONELECTIVE PERCUTANEOUS CORONARY INTERVENTION WITH BARE METAL STENTS, DUAL 
ANTIPLATELET THERAPY (ASPIRIN 75mg od AND CLOPIDOGREL) FOR AT LEAST 28 DAYS, THEN LONG-
TERM ASPIRIN MONOTHERAPY. FOR INTERVENTION WITH DRUG-ELUTING STENTS, DUAL ANTIPLATELET 
THERAPY (AS ABOVE) FOR AT LEAST 12 MONTHS, THEN LONG-TERM ASPIRIN MONOTHERAPY.

 STABLE ANGINA OR DOCUMENTED CORONARY ARTERY DISEASESTABLE ANGINA OR DOCUMENTED CORONARY ARTERY DISEASE LONG TERM ASPIRIN 
(75mg od).

 ISCHAEMIC STROKE (EXCLUDING ATRIAL FIBRILLATION RELATED)ISCHAEMIC STROKE (EXCLUDING ATRIAL FIBRILLATION RELATED) LONG-TERM 
CLOPIDOGREL (75mg od). IF CLOPIDOGREL (PLUS PROTON PUMP INHIBATOR) IS NOT TOLERATED, 
DIPYRIDAMOLE MODIFIED RELEASE(200mg bd) PLUS ASPIRIN (75mg od) IS AN ALTERNATIVE. WHERE 
BOTH CLOPIDOGREL AND DIPYRIDAMOLE ARE NOT TOLERATED OR CONTRAINDICATED, ASPIRIN (75mg 
od). AND WHERE CLOPIDOGREL AND ASPIRIN ARE NOT TOLERATED OR CONTRAINDICATED, 
DIPYRIDAMOLE MODIFIED RELEASE (200mg bd).

 PERIPHERAL ARTERIAL DISEASEPERIPHERAL ARTERIAL DISEASE LONG-TERM CLOPIDOGREL (75mg od).

 MULTIVASCULAR DISEASE MULTIVASCULAR DISEASE LONG-TERM CLOPIDOGREL (75mg od).

 TRANSIENT ISCHAEMIC ATTACKTRANSIENT ISCHAEMIC ATTACK LONG-TERM DIPYRIDAMOLE MODIFIED RELEASE(200mg bd) 
PLUS ASPIRIN (75mg od). IF ASPIRIN IS NOT TOLERATED OR CONTRAINDICATED, DIPYRIDAMOLE 
MODIFIED RELEASE (200mg bd).



NEW ORAL ANTIPLATELET AGENTSNEW ORAL ANTIPLATELET AGENTS
PRASUGRELPRASUGREL
 POTENT INHIBITOR OF ADP AT PPOTENT INHIBITOR OF ADP AT P22YY12 12 RECEPTORRECEPTOR
 MORE POTENT THAN CLOPIDOGRELMORE POTENT THAN CLOPIDOGREL
 CLOPIDOGREL AND PRASUGREL ARE PRO DRUGS AND ARE CLOPIDOGREL AND PRASUGREL ARE PRO DRUGS AND ARE 

METABOLICALLY TRANSFORMED IN THE LIVER BY METABOLICALLY TRANSFORMED IN THE LIVER BY 
CYTOCHROME PCYTOCHROME P450 450 ENZYMES INTO THEIR PLATELET ENZYMES INTO THEIR PLATELET 
INHIBITING METABOLITES.INHIBITING METABOLITES.

 VARIABLE METABOLIC ACTIVITY OF CYTOCHROME PVARIABLE METABOLIC ACTIVITY OF CYTOCHROME P450 450 

ENZYMES CONTRIBUTES TO THE OBSERVED INTER ENZYMES CONTRIBUTES TO THE OBSERVED INTER 
INDIVIDUAL VARIABILITY IN CLOPIDOGREL’S INHIBITORY INDIVIDUAL VARIABILITY IN CLOPIDOGREL’S INHIBITORY 
EFFECT.EFFECT.

 PRASUGREL IS LESS AFFECTED THAN CLOPIDOGREL BY PRASUGREL IS LESS AFFECTED THAN CLOPIDOGREL BY 
VARIATIONS IN THE PVARIATIONS IN THE P450450 ENZYMES.ENZYMES.



NEW ORAL ANTIPLATELET AGENTSNEW ORAL ANTIPLATELET AGENTS
TICAGRELORTICAGRELOR
 ORAL ADENOSINE DI PHOSPHATE (ADP) ANTAGONISTORAL ADENOSINE DI PHOSPHATE (ADP) ANTAGONIST
 BLOCKS ADP INDUCED PLATELET AGGREGATIONBLOCKS ADP INDUCED PLATELET AGGREGATION
 IS A REVERSIBLE P2Y12 RECEPTOR ANTAGONIST UNLIKE IS A REVERSIBLE P2Y12 RECEPTOR ANTAGONIST UNLIKE 

CLOPIDOGREL/PRASUGREL WHICH BIND IRREVERSIBILYCLOPIDOGREL/PRASUGREL WHICH BIND IRREVERSIBILY
 REPRESENTS AN ADVANTAGE IF PATIENT HAS TO UNDERGO CABG OR REPRESENTS AN ADVANTAGE IF PATIENT HAS TO UNDERGO CABG OR 

OTHER SURGERY AS THERE IS A FASTER RECOVERY OF PLATELET OTHER SURGERY AS THERE IS A FASTER RECOVERY OF PLATELET 
FUNCTION HENCE A DECREASED IN RISK OF BLEEDINGFUNCTION HENCE A DECREASED IN RISK OF BLEEDING

 DOES NOT REQUIRE METABOLIC ACTIVATION HENCE  HAS A MORE RAPID DOES NOT REQUIRE METABOLIC ACTIVATION HENCE  HAS A MORE RAPID 
ONSET OF ACTION COMPARED TO CLOPIDOGREL/PRASUGRELONSET OF ACTION COMPARED TO CLOPIDOGREL/PRASUGREL

 METABOLISED BY CYP3A4 ENZYME AND HENCE WILL BE AFFECTED BY METABOLISED BY CYP3A4 ENZYME AND HENCE WILL BE AFFECTED BY 
DRUGS THAT INDUCE OR INHIBIT THIS ENZYME.DRUGS THAT INDUCE OR INHIBIT THIS ENZYME.

 PLASMA HALF LIFE IS 6PLASMA HALF LIFE IS 6--13 HRS SO 13 HRS SO TWICE DAILY DOSINGTWICE DAILY DOSING IS NEEDEDIS NEEDED



NEW ORAL ANTIPLATELET AGENTSNEW ORAL ANTIPLATELET AGENTS
1)1) COMPARED TO CLOPIDOGREL, TICAGRELOR DECREASES THE COMPARED TO CLOPIDOGREL, TICAGRELOR DECREASES THE 

RATE OF ALL CAUSE MORTALITY, VASCULAR MORTALITY OR RATE OF ALL CAUSE MORTALITY, VASCULAR MORTALITY OR 
MI WITHOUT AN INCREASE IN RATE OF MAJOR BLEEDINGMI WITHOUT AN INCREASE IN RATE OF MAJOR BLEEDING

2)2) COMPARED TO CLOPIDOGREL, PRASUGREL DECREASES THE COMPARED TO CLOPIDOGREL, PRASUGREL DECREASES THE 
RATE OF  ISCHEMIC EVENTS INCLUDING STENT THROMBOSIS RATE OF  ISCHEMIC EVENTS INCLUDING STENT THROMBOSIS 
BUT INCREASES THE RISK OF MAJOR AND FATAL BLEEDING IN BUT INCREASES THE RISK OF MAJOR AND FATAL BLEEDING IN 
PATIENTS UNDERGOING PCI WITHOUT CHANGES IN OVERALL PATIENTS UNDERGOING PCI WITHOUT CHANGES IN OVERALL 
MORTALITYMORTALITY

3)3) PRASUGREL AND TICAGRELOR HAVE  COMPARABLE EFFICACY PRASUGREL AND TICAGRELOR HAVE  COMPARABLE EFFICACY 
AND SAFETY EXCEPT PRASUGREL IS MORE PROTECTIVE FOR AND SAFETY EXCEPT PRASUGREL IS MORE PROTECTIVE FOR 
STENT THROMBOSIS BUT WITH AN INCREASED RISK OF STENT THROMBOSIS BUT WITH AN INCREASED RISK OF 
MAJOR BLEEDINGMAJOR BLEEDING



NEW ORAL ANTIPLATELET AGENTSNEW ORAL ANTIPLATELET AGENTS
PLACE IN THERAPY OF ACSPLACE IN THERAPY OF ACS
 CLOPIDOGREL REMAINS THE MAINSTAY OF TREATMENT FOR THE MOMENT AND IS CLOPIDOGREL REMAINS THE MAINSTAY OF TREATMENT FOR THE MOMENT AND IS 

RECOMMENDED FIRST LINE IN PATIENTS WITH HYPERSENSITIVITY TO ASPIRIN OR IN RECOMMENDED FIRST LINE IN PATIENTS WITH HYPERSENSITIVITY TO ASPIRIN OR IN 
DUAL ANTIPLATELET THERAPY WITH ASPIRIN.DUAL ANTIPLATELET THERAPY WITH ASPIRIN.

 THE REVERSIBILITY OF TICAGRELOR MAY BE ATTRACTIVE, IN THAT IT ALLOWS FASTER THE REVERSIBILITY OF TICAGRELOR MAY BE ATTRACTIVE, IN THAT IT ALLOWS FASTER 
RECOVERY OF PLATELET FUNCTION AND THEREFORE GREATER THERAPEUTIC RECOVERY OF PLATELET FUNCTION AND THEREFORE GREATER THERAPEUTIC 
FLEXIBILITY, PARTICULARLY IN SURGICAL PATIENTS.FLEXIBILITY, PARTICULARLY IN SURGICAL PATIENTS.

 REDUCTION IN NON FATAL MI/STENT THROMBOSIS FOR PRASUGREL AND BENEFIT IN REDUCTION IN NON FATAL MI/STENT THROMBOSIS FOR PRASUGREL AND BENEFIT IN 
MI/VASCULAR AND TOTAL MORTALITY FOR TICAGRELOR SEEM PROMISING.MI/VASCULAR AND TOTAL MORTALITY FOR TICAGRELOR SEEM PROMISING.

 MORE DATA NEEDED TO SITUATE THEIR EXACT PLACE IN THERAPY OF ACS AS THE MORE DATA NEEDED TO SITUATE THEIR EXACT PLACE IN THERAPY OF ACS AS THE 
INCREASE OF EFFICACY COMPARED TO CLOPIDOGREL HAS GENERALLY BEEN AT THE INCREASE OF EFFICACY COMPARED TO CLOPIDOGREL HAS GENERALLY BEEN AT THE 
EXPENSE OF INCREASED BLEEDING.EXPENSE OF INCREASED BLEEDING.

 DESPITE ASPIRIN AND CLOPIDOGREL DUAL THERAPY, A GOOD PROPORTION OF DESPITE ASPIRIN AND CLOPIDOGREL DUAL THERAPY, A GOOD PROPORTION OF 
PATIENTS CONTINUE TO EXPERIENCE RECURRENT ATHEROTHROMBOTIC EVENTS, SO PATIENTS CONTINUE TO EXPERIENCE RECURRENT ATHEROTHROMBOTIC EVENTS, SO 
THE ADVENT OF THESE NEW DRUGS COULD  REPRESENT A HOPE FOR SUCH PATIENTSTHE ADVENT OF THESE NEW DRUGS COULD  REPRESENT A HOPE FOR SUCH PATIENTS..



NEW ORAL ANTICOAGULANTSNEW ORAL ANTICOAGULANTS



HISTORY OF ORAL ANTICOAGULATION

 WARFARIN WAS OF ONE OVER 100 COUMARIN DERIVATIVES WARFARIN WAS OF ONE OVER 100 COUMARIN DERIVATIVES 
INVESTIGATED FOLLOWING THE SYNTHESIS IN 1940 OF DICOUMAROL INVESTIGATED FOLLOWING THE SYNTHESIS IN 1940 OF DICOUMAROL ––
THE ANTICOAGULANT IN MOULDY CLOVER HAY THAT HAD BEEN CAUSING THE ANTICOAGULANT IN MOULDY CLOVER HAY THAT HAD BEEN CAUSING 
FATAL HAEMORRHAGE IN NORTH AMERICAN CATTLE SINCE 1920.FATAL HAEMORRHAGE IN NORTH AMERICAN CATTLE SINCE 1920.

 INITIALLY DEVELOPED FOR RODENT CONTROLINITIALLY DEVELOPED FOR RODENT CONTROL
 IN 1951 IN 1951 –– A SUICIDE ATTEMPT BY A US ARMY RECRUIT DREW ATTENTION A SUICIDE ATTEMPT BY A US ARMY RECRUIT DREW ATTENTION 

TO ITS EFFECTS IN HUMANS WHICH LED A COUPLE OF YEARS LATER TO ITS TO ITS EFFECTS IN HUMANS WHICH LED A COUPLE OF YEARS LATER TO ITS 
CLINICAL USECLINICAL USE

 IN 1955 IN 1955 –– GIVEN TO PRESIDENT EISENHOWER AFTER A HEART ATTACKGIVEN TO PRESIDENT EISENHOWER AFTER A HEART ATTACK
 BEFORE WARFARIN, FOR THROMBOEMBOLIC COMPLICATIONS THERE BEFORE WARFARIN, FOR THROMBOEMBOLIC COMPLICATIONS THERE 

WERE ONLY ASPIRIN AND HEPARIN AVAILABLE AND IT WAS NOT WERE ONLY ASPIRIN AND HEPARIN AVAILABLE AND IT WAS NOT 
PRACTICAL TO GIVE DAILY INJECTIONS OF HEPARINPRACTICAL TO GIVE DAILY INJECTIONS OF HEPARIN

 WARFARIN WAS THUS HAILED AS A “MAJOR BREAKTHROUGH”WARFARIN WAS THUS HAILED AS A “MAJOR BREAKTHROUGH”



HISTORY OF ORAL ANTICOAGULATION

 WARFARIN IS A VITAMIN K ANTAGONIST THUS BLOCKING WARFARIN IS A VITAMIN K ANTAGONIST THUS BLOCKING 
VITAMIN K WHICH IS IMPORTANT IN THE SYNTHESIS OF VITAMIN K WHICH IS IMPORTANT IN THE SYNTHESIS OF 
CLOTTING FACTORS II, VII, IX, X AND ANTICOAGULATION CLOTTING FACTORS II, VII, IX, X AND ANTICOAGULATION 
PROTEIN C AND S. ALL ARE REQUIRED IN THE COAGULATION PROTEIN C AND S. ALL ARE REQUIRED IN THE COAGULATION 
CASCADE FOR THE FORMATION OF THROMBIN AND CASCADE FOR THE FORMATION OF THROMBIN AND 
ULTIMATELY FIBRIN, THE FIBROUS PROTEIN THAT COMBINES ULTIMATELY FIBRIN, THE FIBROUS PROTEIN THAT COMBINES 
WITH PLATELETS TO FORM BLOOD CLOTS.WITH PLATELETS TO FORM BLOOD CLOTS.

 RIVAROXABAN (XARELTO RIVAROXABAN (XARELTO –– ONCE DAILY DOSING) ONCE DAILY DOSING) 
 APIXABAN (ELIQUIS APIXABAN (ELIQUIS –– TWICE DAILY DOSING)TWICE DAILY DOSING)

& & 
DABIGATRAN (PRADAXA DABIGATRAN (PRADAXA –– TWICE DAILY DOSING) TWICE DAILY DOSING) 
ARE TWO NEW ORAL ANTICOAGULANTS RECENTLY ARE TWO NEW ORAL ANTICOAGULANTS RECENTLY 
INTRODUCED. INTRODUCED. 



WARFARIN WARFARIN –– A HIGHLY EFFECTIVE DRUG A HIGHLY EFFECTIVE DRUG 
BUT WITH HUGE DRAWBACKSBUT WITH HUGE DRAWBACKS

INDICATIONS OF WARFARIN INDICATIONS OF WARFARIN 

 PREVENTION AND TREATMENT OF VTE AND PULMONARY PREVENTION AND TREATMENT OF VTE AND PULMONARY 
EMBOLISMEMBOLISM

 POST OPERATIVE PROPHYLAXIS IN PATIENTS UNDERGOING JOINT POST OPERATIVE PROPHYLAXIS IN PATIENTS UNDERGOING JOINT 
SURGERY OR INSERTION OF ARTIFICIAL HEART VALVES.SURGERY OR INSERTION OF ARTIFICIAL HEART VALVES.

 FOLLOWING LARGER MI ESPECIALLY OF THE ANTERIOR WALL OR FOLLOWING LARGER MI ESPECIALLY OF THE ANTERIOR WALL OR 
WITH LEFT VENTRICULAR ANEURYSM.WITH LEFT VENTRICULAR ANEURYSM.

 POTENTIALLY THE GREATEST USE IS STROKE PREVENTION IN POTENTIALLY THE GREATEST USE IS STROKE PREVENTION IN 
PATIENTS WITH AF PATIENTS WITH AF  PATIENT SELECTION AND ADHERENCE PATIENT SELECTION AND ADHERENCE 
PROBLEMS + CAREFUL DOSE TITRATION / REGULAR PROBLEMS + CAREFUL DOSE TITRATION / REGULAR 
MONITORING MEAN THAT ONLY A SMALL PROPORTION BENEFIT MONITORING MEAN THAT ONLY A SMALL PROPORTION BENEFIT 
FROM THIS THERAPYFROM THIS THERAPY



PROS AND CONS OF WARFARIN THERAPYPROS AND CONS OF WARFARIN THERAPY
PROSPROS
 EVIDENCE BASE SHOWS CLEAR BENEFITSEVIDENCE BASE SHOWS CLEAR BENEFITS
 ONCE DAILY ADMINISTRATION (LONG HALFONCE DAILY ADMINISTRATION (LONG HALF--LIFE)LIFE)
 AVAILABILITY OF A SPECIFIC ANTIDOTE TO REVERSE ANTICOAGULATIONAVAILABILITY OF A SPECIFIC ANTIDOTE TO REVERSE ANTICOAGULATION
 LOW COSTLOW COST
 REGULAR MONITORING SUPPORTS PATIENT ADHERENCEREGULAR MONITORING SUPPORTS PATIENT ADHERENCE

CONSCONS
 SLOW ONSET OF ACTION ( 5 DAYS TO ACHIEVE A STABLE ANTITHROMBOTIC SLOW ONSET OF ACTION ( 5 DAYS TO ACHIEVE A STABLE ANTITHROMBOTIC 

EFFECT)EFFECT)
 RISK OF HAEMORRHAGE RISK OF HAEMORRHAGE 
 CAREFUL DOSE TITRATION CAREFUL DOSE TITRATION –– IT TAKES A LOT OF TIME AND DISCIPLINED PATIENT IT TAKES A LOT OF TIME AND DISCIPLINED PATIENT 

TO GET DOSING RIGHT.TO GET DOSING RIGHT.
 REGULAR MONITORING REGULAR MONITORING  ANTICOAGULANT CLINICSANTICOAGULANT CLINICS
 NARROW THERAPEUTIC INDEXNARROW THERAPEUTIC INDEX
 VARIOUS DRUG / FOOD INTERACTIONS OF CLINICAL IMPORTANCEVARIOUS DRUG / FOOD INTERACTIONS OF CLINICAL IMPORTANCE

-- POTENTIATION OR REDUCTION OF ANTICOAGULANT EFFECT POTENTIATION OR REDUCTION OF ANTICOAGULANT EFFECT 
WITH ALL RISKS INVOLVEDWITH ALL RISKS INVOLVED

 INTERPATIENT / INTRAPATIENT VARIABILITY IN PHARMACOKINETICS AND INTERPATIENT / INTRAPATIENT VARIABILITY IN PHARMACOKINETICS AND 
RESPONSE (GENETIC POLYMORPHISMS, AGE, HEALTH STATUS, DIET, ALCOHOL RESPONSE (GENETIC POLYMORPHISMS, AGE, HEALTH STATUS, DIET, ALCOHOL 
CONSUMPTION)CONSUMPTION)



MANAGEMENT OF VTE (DVT / PE )MANAGEMENT OF VTE (DVT / PE )
 ANTICOAGULATION REMAINS THE CORNERSTONE OF VTEANTICOAGULATION REMAINS THE CORNERSTONE OF VTE

 IT IS DIVIDED INTO 2 STAGESIT IS DIVIDED INTO 2 STAGES
-- RAPID ANTICOAGULATION RAPID ANTICOAGULATION GIVEN TO MINIMIZE THE RISK OF GIVEN TO MINIMIZE THE RISK OF 

THROMBUS EXTENSION AND FATAL PETHROMBUS EXTENSION AND FATAL PE
-- EXTENDED ANTICOAGULATION EXTENDED ANTICOAGULATION TO PREVENT RECURRENT VTETO PREVENT RECURRENT VTE

RAPID ANTICOAGULATION RAPID ANTICOAGULATION : HEPARINS, LMWH AND FONDAPARINUX.: HEPARINS, LMWH AND FONDAPARINUX.
LMWH AND FONDAPARINUX LMWH AND FONDAPARINUX –– ONCE DAILY SC DOSINGONCE DAILY SC DOSING

EXTENDED ANTICOAGULATIONEXTENDED ANTICOAGULATION : WARFARIN       : WARFARIN       
(WARFARIN HAS A SLOW ONSET OF ACTION AND CANNOT BE (WARFARIN HAS A SLOW ONSET OF ACTION AND CANNOT BE 

USED FOR RAPID ANTICOAGULATION)                      USED FOR RAPID ANTICOAGULATION)                      



MANAGEMENT OF VTE (DVT / PE )MANAGEMENT OF VTE (DVT / PE )

 THE MAJORITY OF PATIENTS ON LMWH / FONDAPARINUX THE MAJORITY OF PATIENTS ON LMWH / FONDAPARINUX 
ARE NOW TREATED AS OUTPATIENTS. INJECTABLE ROUTE IS ARE NOW TREATED AS OUTPATIENTS. INJECTABLE ROUTE IS 
A MAJOR DRAWBACK WHICH PROMPTED RESEARCH INTO A MAJOR DRAWBACK WHICH PROMPTED RESEARCH INTO 
LONGER ACTING INJECTABLE AND NEW ORAL LONGER ACTING INJECTABLE AND NEW ORAL 
ANTICOAGULANTSANTICOAGULANTS

 NEW ORAL ANTICOAGULANTS ARE RIVAROXABAN, NEW ORAL ANTICOAGULANTS ARE RIVAROXABAN, 
APIXABAN AND DABIGATRAN WHICH ARE ALREADY APIXABAN AND DABIGATRAN WHICH ARE ALREADY 
MARKETED IN THE EUROPEAN UNION/USMARKETED IN THE EUROPEAN UNION/US

 RIVAROXABAN/DABIGATRANRIVAROXABAN/DABIGATRAN
NOW AVAILABLE IN MAURITIUSNOW AVAILABLE IN MAURITIUS



NOVEL DRUGSNOVEL DRUGS

RIVAROXABAN RIVAROXABAN -- THE FIRST ORALLY ACTING FACTOR XA THE FIRST ORALLY ACTING FACTOR XA 
INHIBITORINHIBITOR

DABIGATRAN DABIGATRAN -- ORALLY ACTING DIRECT THROMBIN INHIBITORORALLY ACTING DIRECT THROMBIN INHIBITOR

(THE FIRST IN THIS CLASS WAS XIMELAGATRAN WHICH WAS REMOVED FROM (THE FIRST IN THIS CLASS WAS XIMELAGATRAN WHICH WAS REMOVED FROM 
THE MARKET DUE TO LIVER TOXICITY)THE MARKET DUE TO LIVER TOXICITY)

APIXABAN APIXABAN –– A NEW ORALLY ACTING FACTOR XA INHIBITOR A NEW ORALLY ACTING FACTOR XA INHIBITOR 
RECENTLY INTRODUCEDRECENTLY INTRODUCED



TARGETS OF NEW ANTICOAGULANTS FOR TARGETS OF NEW ANTICOAGULANTS FOR 
TREATMENT OF VENOUS THROMBOEMBOLISMTREATMENT OF VENOUS THROMBOEMBOLISM



OPPORTUNITIES FOR NEW ANTICOAGULANTS OPPORTUNITIES FOR NEW ANTICOAGULANTS 
IN VTE TREATMENTSIN VTE TREATMENTS

 INTRODUCTION OF LMWH WAS A MAJOR ADVANCE IN THE INTRODUCTION OF LMWH WAS A MAJOR ADVANCE IN THE 
MANAGEMENT OF VTE AS THERE WAS NO NEED FOR MANAGEMENT OF VTE AS THERE WAS NO NEED FOR 
COAGULATION MANAGEMENT AND PATIENTS SHIFTED TO COAGULATION MANAGEMENT AND PATIENTS SHIFTED TO 
OUTPATIENT SETTINGOUTPATIENT SETTING

 THE NEW ANTICOAGULANTS HAVE THE POTENTIAL TO THE NEW ANTICOAGULANTS HAVE THE POTENTIAL TO 
FURTHER STREAMLINE CARE AND MAY OFFER SAFETY FURTHER STREAMLINE CARE AND MAY OFFER SAFETY 
ADVANTAGES OVER EXISTING TREATMENTADVANTAGES OVER EXISTING TREATMENT

 THE NEW ORAL ANTICOAGULANTS: THE NEW ORAL ANTICOAGULANTS: 
-- RAPID ONSET OF ACTION RAPID ONSET OF ACTION  PEAK PLASMA PEAK PLASMA 
CONCENTRATION WITHIN 2CONCENTRATION WITHIN 2--4 HOURS 4 HOURS 
CANDIDATES FOR RAPID ANTICOAGULATIONCANDIDATES FOR RAPID ANTICOAGULATION



OPPORTUNITIES FOR NEW ANTICOAGULANTS IN OPPORTUNITIES FOR NEW ANTICOAGULANTS IN 
VTE TREATMENTSVTE TREATMENTS

THE NEW ORAL ANTICOAGULANTSTHE NEW ORAL ANTICOAGULANTS

 ELIMINATE THE NEED FOR INJECTABLE DRUG FOR RAPID ELIMINATE THE NEED FOR INJECTABLE DRUG FOR RAPID 
ANTICOAGULATIONANTICOAGULATION

 CAN BE USED FOR EXTENDED ANTICOAGULATION        CAN BE USED FOR EXTENDED ANTICOAGULATION        
 FIXED DOSINGFIXED DOSING
 NO NEED FOR ANTICOAGULATION MONITORINGNO NEED FOR ANTICOAGULATION MONITORING
 WILL PROVE MORE CONVENIENT THAN WARFARINWILL PROVE MORE CONVENIENT THAN WARFARIN
 IF RISK OF BLEEDING IS LESS THAN WARFARIN, IT WILL IF RISK OF BLEEDING IS LESS THAN WARFARIN, IT WILL 

FURTHER EXPAND THE FRONTIERS OF VTE MANAGEMENTFURTHER EXPAND THE FRONTIERS OF VTE MANAGEMENT



MAJOR DRAWBACKS OF NEW ORAL MAJOR DRAWBACKS OF NEW ORAL 
ANTICOAGULANTSANTICOAGULANTS

 NO SPECIFIC ANTIDOTE YET TO REVERSE ANTICOAGULANT NO SPECIFIC ANTIDOTE YET TO REVERSE ANTICOAGULANT 
EFFECTSEFFECTS

 SIDE EFFECTS? XIMELAGATRAN?SIDE EFFECTS? XIMELAGATRAN?
 MORE STUDIES NEEDED ON RISK OF BLEEDING? MORE STUDIES NEEDED ON RISK OF BLEEDING? 

MONITORING?MONITORING?
 IN THE ABSENCE OF ROUTINE MONITORING , COMPLIANCE IN THE ABSENCE OF ROUTINE MONITORING , COMPLIANCE 

IS DIFFICULT TO ASSESS.IS DIFFICULT TO ASSESS.
 HIGH COSTHIGH COST
 THESE  ISSUES WILL NEED TO BE ADDRESSED FOR THE THESE  ISSUES WILL NEED TO BE ADDRESSED FOR THE 

EXACT PLACE IN THERAPY OF THESE NEW ORAL EXACT PLACE IN THERAPY OF THESE NEW ORAL 
ANTICOAGULANTS BE DEFINEDANTICOAGULANTS BE DEFINED



USES OF NEW ANTICOAGULANTS

DABIGATRANDABIGATRAN RIVAROXABANRIVAROXABAN APIXABANAPIXABAN

VTE PREVENTION POST 
HIP OR KNEE 

REPLACEMENT
LICENSED* LICENSED* LICENSED*

ACUTE DVT TREATMENT, 
SECONDARY VTE 

PREVENTION

LICENSE
SUBMISSION UNDER 

EVALUTATION

LICENSEDŧ LICENSE
EXPECTED

ACUTE PULMONARY, 
EMBOLISM TREATMENT, 

SECONDARY VTE/PE
PREVENTION

LICENSE
SUBMISSION UNDER 

EVALUTATION LICENSED
LICENSE

EXPECTED

STROKE PREVENTION IN 
NON-VALVULAR ATRIAL 

FIBRILLATION

LICENSED* LICENSEDŧ LICENSED

ACUTE CORONARY
SYNDROME LICENSED



NEW ORAL ANTICOAGULANTSNEW ORAL ANTICOAGULANTS

 IN THROMBOPROPHYLAXIS AFTER MAJOR ORTHOPEDIC IN THROMBOPROPHYLAXIS AFTER MAJOR ORTHOPEDIC 
SURGERYSURGERY

 DABIGATRAN HAS SHOWN IN SEVERAL TRIALS A NON DABIGATRAN HAS SHOWN IN SEVERAL TRIALS A NON 
INFERIOR EFFICACY TO ENOXAPARIN WITH A SIMILAR INFERIOR EFFICACY TO ENOXAPARIN WITH A SIMILAR 
SAFETY PROFILE AND RIVAROXABAN HAS SHOWN A SAFETY PROFILE AND RIVAROXABAN HAS SHOWN A 
SUPERIOR EFFICACYSUPERIOR EFFICACY

 BOTH ARE APPROVED IN THIS INDICATION BY NICEBOTH ARE APPROVED IN THIS INDICATION BY NICE
EX. RIVAROXABAN IN ONCE DAILY DOSE WITH THE INITIAL EX. RIVAROXABAN IN ONCE DAILY DOSE WITH THE INITIAL 
DOSE TAKEN 6DOSE TAKEN 6--10 HOURS AFTER SURGERY. DURATION 10 HOURS AFTER SURGERY. DURATION 
DEPENDS ON INDIVIDUAL RISK OF VTE DEPENDS ON INDIVIDUAL RISK OF VTE 



NEW ORAL ANTICOAGULANTSNEW ORAL ANTICOAGULANTS
PLACE IN THERAPYPLACE IN THERAPY
 REPRESENTS CERTAIN ADVANTAGES OVER WARFAIN IN TERMS OF REPRESENTS CERTAIN ADVANTAGES OVER WARFAIN IN TERMS OF 

MONITORING, DOSING AND RAPID AND EXTENDED MONITORING, DOSING AND RAPID AND EXTENDED 
COAGULATION.COAGULATION.

 EXTENDED INDICATIONS: MANAGEMENT OF VTE, PRIMARY VTE EXTENDED INDICATIONS: MANAGEMENT OF VTE, PRIMARY VTE 
PREVENTION, SECONDARY VTE PREVENTION, STROKE PREVENTION, SECONDARY VTE PREVENTION, STROKE 
PREVENTION IN NONPREVENTION IN NON--VALVULAR ATRIAL FIBRILLATION SEEM VALVULAR ATRIAL FIBRILLATION SEEM 
ATTRACTIVE.ATTRACTIVE.

 LIMITATIONS: RISK OF BLEEDING? NEW DATA EMERGINGLIMITATIONS: RISK OF BLEEDING? NEW DATA EMERGING

 DOES THIS MEAN THE END OF THE ANTICOAGULANT CLINIC?DOES THIS MEAN THE END OF THE ANTICOAGULANT CLINIC?



INCRETIN BASED THERAPIES FOR TYPE 2 INCRETIN BASED THERAPIES FOR TYPE 2 
DIABETES DIABETES –– CURRENT ASPECTS & CURRENT ASPECTS & 

FUTURE PROSPECTSFUTURE PROSPECTS



THE INCRETIN SYSTEMTHE INCRETIN SYSTEM
 INCRETINS ARE A TYPE OF GASTRO INTESTINAL HORMONE THAT  INCRETINS ARE A TYPE OF GASTRO INTESTINAL HORMONE THAT  

CAUSE AN INCREASE IN THE AMOUNT OF INSULIN RELEASED CAUSE AN INCREASE IN THE AMOUNT OF INSULIN RELEASED 
FROM THE BETA CELLS OF ISLETS OF LANGERHANSFROM THE BETA CELLS OF ISLETS OF LANGERHANS

 THEY ALSO INHIBIT RELEASE OF GLUCAGON FROM THE PANCREAS THEY ALSO INHIBIT RELEASE OF GLUCAGON FROM THE PANCREAS 
 LIVER REDUCES ITS PRODUCTION OF GLUCOSELIVER REDUCES ITS PRODUCTION OF GLUCOSE

 EXAMPLES: GLP (GLUCAGON LIKE PEPTIDE)/ GIP (GLUCOSE EXAMPLES: GLP (GLUCAGON LIKE PEPTIDE)/ GIP (GLUCOSE 
DEPENDENT INSULINOTROPIC PEPTIDE)DEPENDENT INSULINOTROPIC PEPTIDE)

 INACTIVATED BY ENZYME DPP4 (DIPEPTIDYL PEPTIDASE)INACTIVATED BY ENZYME DPP4 (DIPEPTIDYL PEPTIDASE)

 PATIENTS WITH TYPE 2 DIABETES HAVE A SIGNIFICANT PATIENTS WITH TYPE 2 DIABETES HAVE A SIGNIFICANT 
REDUCTION OF THE INCRETIN EFFECT IMPLYING THAT PATIENTS REDUCTION OF THE INCRETIN EFFECT IMPLYING THAT PATIENTS 
HAVE DECREASED CONCENTRATION OF INCRETIN OR RESISTANCE HAVE DECREASED CONCENTRATION OF INCRETIN OR RESISTANCE 
TO ITS EFFECT. TO ITS EFFECT. 



INCRETIN BASED THERAPIESINCRETIN BASED THERAPIES

INCRETIN MIMETICS                                                       INCRETIN ENHANCERS
(GLP analogues / agonists)                                                (ORAL DPP4 INHIBITORS)

EXENATIDE ( BYETTA)                                                 VILDAGLIPTIN ( GALVUS)
LIRAGLUTIDE (VICTOZA)                                             SITAGLIPTIN (JANUVIA) 

SAXAGLIPTIN (ONGLYZA) 

MIMICKS ENDOGENOUS GLP                                       INHIBIT ENZYME DPP4

INSULIN RELEASE                                                      PREVENT BREAKDOWN OF INCRETINS

PROLONG & ENHANCE THE INCRETIN EFFECT

INSULIN RELEASE 



ORAL DPP4 INHIBITORSORAL DPP4 INHIBITORS
(VILDAGLIPTIN, SITAGLIPTIN & SAXAGLIPTIN,LINAGLIPTIN)  (VILDAGLIPTIN, SITAGLIPTIN & SAXAGLIPTIN,LINAGLIPTIN)  

 INHIBITS THE ENZYME (DPPINHIBITS THE ENZYME (DPP44) ) –– SELECTIVE DPPSELECTIVE DPP44 INHIBITORINHIBITOR
 DPP4 INHIBITORS ENHANCE THE INCRETIN EFFECT.DPP4 INHIBITORS ENHANCE THE INCRETIN EFFECT.
 WHEN BLOOD SUGAR IS HIGH, INCRETIN WORKS IN TWO WHEN BLOOD SUGAR IS HIGH, INCRETIN WORKS IN TWO 

WAYS TO HELP THE BODY REGULATE BLOOD SUGAR LEVEL : WAYS TO HELP THE BODY REGULATE BLOOD SUGAR LEVEL : 
IT TRIGGERS THE PANCREAS TO RELEASE INSULIN/SIGNALS IT TRIGGERS THE PANCREAS TO RELEASE INSULIN/SIGNALS 
THE LIVER TO REDUCE PRODUCTION OF GLUCOSE.THE LIVER TO REDUCE PRODUCTION OF GLUCOSE.

 INCRETINS ALSO SLOW THE RATE OF ABSORPTION OF INCRETINS ALSO SLOW THE RATE OF ABSORPTION OF 
NUTRIENTS IN THE BLOOD STREAM BY REDUCING GASTRIC NUTRIENTS IN THE BLOOD STREAM BY REDUCING GASTRIC 
EMPTYING AND MAY INDIRECTLY REDUCE FOOD INTAKE.EMPTYING AND MAY INDIRECTLY REDUCE FOOD INTAKE.

 DPP4 INHIBITORS  THEREFORE ENHANCE THE BODY’S OWN DPP4 INHIBITORS  THEREFORE ENHANCE THE BODY’S OWN 
ABILITY TO CONTROL BLOOD SUGAR BY INCREASING ACTIVE ABILITY TO CONTROL BLOOD SUGAR BY INCREASING ACTIVE 
LEVELS OF INCRETIN. LEVELS OF INCRETIN. 



ORAL DPP4 INHIBITORSORAL DPP4 INHIBITORS

 RISK OF HYPOGLYCAEMIA IS LOW AS THEY WORK ONLY IN RISK OF HYPOGLYCAEMIA IS LOW AS THEY WORK ONLY IN 
THE PRESENCE OF GLUCOSE. POSTPRANDIAL, WHEN THE PRESENCE OF GLUCOSE. POSTPRANDIAL, WHEN 
GLUCOSE LEVELS ARE HIGH, INCRETINS ARE RELEASED AND GLUCOSE LEVELS ARE HIGH, INCRETINS ARE RELEASED AND 
DPP4 INHIBITORS PREVENT ITS BREAKDOWN TO LOWER DPP4 INHIBITORS PREVENT ITS BREAKDOWN TO LOWER 
BLOOD SUGAR LEVELS.BLOOD SUGAR LEVELS.

 WEIGHT NEUTRALWEIGHT NEUTRAL
 ONCE DAILY DOSING ONCE DAILY DOSING –– WITH OR WITHOUT FOODWITH OR WITHOUT FOOD
 MAIN SIDE EFFECTS : NAUSEA/VOMITING/SORE MAIN SIDE EFFECTS : NAUSEA/VOMITING/SORE 

THROAT/RUNNY NOSETHROAT/RUNNY NOSE



ORAL DPP4 INHIBITORSORAL DPP4 INHIBITORS

 PLACE IN THERAPY :PLACE IN THERAPY :
-- CAN BE USED AS MONOTHERAPY.CAN BE USED AS MONOTHERAPY.
-- INDICATED AS A SECOND LINE TO IMPROVE GLYCAEMIC       CONTROL INDICATED AS A SECOND LINE TO IMPROVE GLYCAEMIC       CONTROL 
IN COMBINATION WITH DIET AND METFORMIN WHEN METFORMIN IN COMBINATION WITH DIET AND METFORMIN WHEN METFORMIN 
ALONE DOES NOT PROVIDE ADEQUATE CONTROL. ALONE DOES NOT PROVIDE ADEQUATE CONTROL. 
-- AS AN ALTERNATIVE TO SULPHONYLUREAS WHERE AS AN ALTERNATIVE TO SULPHONYLUREAS WHERE 
HYPOGLYCAEMIA/WEIGHT GAIN IS A PROBLEM.HYPOGLYCAEMIA/WEIGHT GAIN IS A PROBLEM.
-- USEFUL ADDITION IN THE RANGE OF EXISTING TREATMENT FOR USEFUL ADDITION IN THE RANGE OF EXISTING TREATMENT FOR 
TYPE 2 DIABETES, TAKING INTO COSIDERATION RECENT PROBLEMS TYPE 2 DIABETES, TAKING INTO COSIDERATION RECENT PROBLEMS 
WITH GLITAZONES. SHOULD NOT BE USED IN TYPE 1 AS INEFFECTIVE.WITH GLITAZONES. SHOULD NOT BE USED IN TYPE 1 AS INEFFECTIVE.

 APPROVED FOR USE IN MANY COUNTRIES.APPROVED FOR USE IN MANY COUNTRIES.
 RECENT CASES OF ACUTE PANCREATITIS.                        RECENT CASES OF ACUTE PANCREATITIS.                        



INCRETIN MIMETICSINCRETIN MIMETICS
(GLP1 ANALOGUES/AGONISTS)(GLP1 ANALOGUES/AGONISTS)

 EXENATIDEEXENATIDE

 LIRAGLUTIDELIRAGLUTIDE



INCRETIN MIMETICSINCRETIN MIMETICS

EXENATIDE EXENATIDE –– AN INCRETIN MIMETICAN INCRETIN MIMETIC

 EXENATIDE MIMICKS INCRETIN ( MIMICKS GLP1)EXENATIDE MIMICKS INCRETIN ( MIMICKS GLP1)
 INJECTABLE FORM (S/C) INJECTABLE FORM (S/C) –– PEN DEVICEPEN DEVICE
 SYNTHETIC VERSION OF EXENDIN 4, A HORMONE FOUND IN SYNTHETIC VERSION OF EXENDIN 4, A HORMONE FOUND IN 

THE SALIVA OF THE GLIA MONSTER, A POISONOUS LIZARD IN THE SALIVA OF THE GLIA MONSTER, A POISONOUS LIZARD IN 
THE AMAZONIAN SOUTHWEST.THE AMAZONIAN SOUTHWEST.

 SCIENTISTS HAVE NOTICED THAT GLIA MONSTER GO FOR LONG SCIENTISTS HAVE NOTICED THAT GLIA MONSTER GO FOR LONG 
PERIOD OF TIME WITHOUT EATING. WHILE FASTING THE PERIOD OF TIME WITHOUT EATING. WHILE FASTING THE 
PANCREAS IS LITERALLY SWITCHED OFF. WHEN THEY DO EAT, PANCREAS IS LITERALLY SWITCHED OFF. WHEN THEY DO EAT, 
EXENDIN 4 IS SECRETED WHICH FLIPS THE SWITCH ON, HENCE EXENDIN 4 IS SECRETED WHICH FLIPS THE SWITCH ON, HENCE 
THE MEAL IS DIGESTED. THE MEAL IS DIGESTED. 



INCRETIN MIMETICSINCRETIN MIMETICS

GLIA MONSTER LIZARD



INCRETIN MIMETICSINCRETIN MIMETICS
EXENATIDEEXENATIDE CANCAN BEBE USEDUSED WITHWITH METFORMIN,METFORMIN, AA SULFONYLUREA,SULFONYLUREA, OROR AA
GLITAZONEGLITAZONE TOTO HELPHELP KEEPKEEP BLOODBLOOD GLUCOSEGLUCOSE (BLOOD(BLOOD SUGAR)SUGAR) UNDERUNDER
CONTROLCONTROLININATATLEASTLEASTFOURFOURWAYSWAYS::

HOW IT WORKSHOW IT WORKS



EXENATIDE EXENATIDE –– An incretin mimeticAn incretin mimetic

 IMPORTANT REDUCTION IN HBA1CIMPORTANT REDUCTION IN HBA1C
 MAIN SIDE EFFECTS ARE NAUSEA / VOMITING MAIN SIDE EFFECTS ARE NAUSEA / VOMITING –– WORST DURING THE WORST DURING THE 

FIRST TWO WEEKS, GETS BETTER WITH TIME.FIRST TWO WEEKS, GETS BETTER WITH TIME.
 TWICE DAILY DOSING SC ( WITHIN AN HOUR OF EATING BREAKFAST / TWICE DAILY DOSING SC ( WITHIN AN HOUR OF EATING BREAKFAST / 

DINNER)DINNER)
 RISK OF HYPOGLYCAEMIA IS LOW ON ITS OWN. HYPOGLYCAEMIA MAY RISK OF HYPOGLYCAEMIA IS LOW ON ITS OWN. HYPOGLYCAEMIA MAY 

OCCUR WHEN IT IS FIRST ADDED TO ORAL MEDICATION.OCCUR WHEN IT IS FIRST ADDED TO ORAL MEDICATION.
 CAUSES WEIGHT LOSS. USEFUL IN OVERWEIGHT / OBESE PATIENTS CAUSES WEIGHT LOSS. USEFUL IN OVERWEIGHT / OBESE PATIENTS 

WITH TYPE 2 DIABETES.WITH TYPE 2 DIABETES.
 POST MARKETING REPORTS : FEW CASES OF ACUTE PANCREATITIS.POST MARKETING REPORTS : FEW CASES OF ACUTE PANCREATITIS.
 EASY TO USE AS PATIENTS NEVER HAVE TO ADJUST THE DOSE BASED EASY TO USE AS PATIENTS NEVER HAVE TO ADJUST THE DOSE BASED 

ON THE SIZE OF THE MEAL OR HOW MUCH EXERCISE DONE.ON THE SIZE OF THE MEAL OR HOW MUCH EXERCISE DONE.



EXENATIDE – An incretin mimetic

 PLACE IN THERAPYPLACE IN THERAPY
•• IN COMBINATION WITH ORAL MEDICATIONS/INSULIN IN TYPE 2 DIABETES.IN COMBINATION WITH ORAL MEDICATIONS/INSULIN IN TYPE 2 DIABETES.
•• CANNOT BE USED IN TYPE 1 DIABETES.CANNOT BE USED IN TYPE 1 DIABETES.
•• MAIN DISADVANTAGE IS INJECTABLE FORM.MAIN DISADVANTAGE IS INJECTABLE FORM.
•• APPROVED FOR USE IN USA AND IN MANY COUNTRIES.APPROVED FOR USE IN USA AND IN MANY COUNTRIES.
•• WEIGHT LOSS IS A MAJOR ADVANTAGEWEIGHT LOSS IS A MAJOR ADVANTAGE

 EXENATIDE LAR (ONCE WEEKLY INJECTION) EXENATIDE LAR (ONCE WEEKLY INJECTION) 
NOW AVAILABLENOW AVAILABLE

EXENATIDE EXENATIDE –– An incretin mimeticAn incretin mimetic



LIRAGLUTIDE LIRAGLUTIDE (An incretin mimetic)(An incretin mimetic)

 A LONG ACTING GLP1 ANALOGUE (INCRETIN MIMETIC) PARTLY A LONG ACTING GLP1 ANALOGUE (INCRETIN MIMETIC) PARTLY 
RESISTANT TO DPP4.RESISTANT TO DPP4.

 HALF LIFE OF 10HALF LIFE OF 10--14 HOURS14 HOURS
 S/C USES/C USE
 ONCE DAILY INJECTIONONCE DAILY INJECTION
 REDUCES FASTING AND POST PRANDIAL GLUCOSE AND HB1AC REDUCES FASTING AND POST PRANDIAL GLUCOSE AND HB1AC 

LEVELS BY UP TO 1.75%.LEVELS BY UP TO 1.75%.
 INDUCES SIGNIFICANT WEIGHT LOSS.INDUCES SIGNIFICANT WEIGHT LOSS.
 STUDIES SHOW THAT ONCE DAILY LIRAGLUTIDE SHOWS BETTER STUDIES SHOW THAT ONCE DAILY LIRAGLUTIDE SHOWS BETTER 

GLYCAEMIC CONTROL THAN TWICE DAILY EXENATIDE.GLYCAEMIC CONTROL THAN TWICE DAILY EXENATIDE.
 INCIDENCE OF HYPOGLYCAEMIA IS LOW.INCIDENCE OF HYPOGLYCAEMIA IS LOW.
 A THIRD GLP1 ANALOGUE A THIRD GLP1 ANALOGUE –– LIXISENATIDE HAS BEEN LAUNCHED LIXISENATIDE HAS BEEN LAUNCHED 

IN 2013. ONCE DAILY ADMINISTRATION.IN 2013. ONCE DAILY ADMINISTRATION.



Future developmentsFuture developments
 Animal studies and in vitro studies have shown that GLP1 Animal studies and in vitro studies have shown that GLP1 

analogues/ agonists and to a lesser extent oral DPP4 inhibitors analogues/ agonists and to a lesser extent oral DPP4 inhibitors 
prevent beta cell apoptosis and induces beta cells regeneration. prevent beta cell apoptosis and induces beta cells regeneration. 
An important finding which if confirmed by more clinical An important finding which if confirmed by more clinical 
research would revolutionize the treatment for type 2 diabetes.research would revolutionize the treatment for type 2 diabetes.

 Improvement of Pharmacokinetic parameters of GLP1 analoguesImprovement of Pharmacokinetic parameters of GLP1 analogues
-- Minimize peak levels to reduce nauseaMinimize peak levels to reduce nausea
-- Long actingLong acting-- for better control and to improve compliancefor better control and to improve compliance

 Long term mortality / morbidity studies awaited to situate their Long term mortality / morbidity studies awaited to situate their 
exact places in the therapy of Type 2 diabetesexact places in the therapy of Type 2 diabetes.  .  



DAPAGLIFLOZINDAPAGLIFLOZIN

A NEW CLASS OF A NEW CLASS OF 
ANTIDIABETIC AGENTANTIDIABETIC AGENT



DAPAGLIFLOZINDAPAGLIFLOZIN

 FIRST SODIUM FIRST SODIUM –– GLUCOSE COGLUCOSE CO--TRANSPORTER 2 INHIBITORTRANSPORTER 2 INHIBITOR

 NOVEL INSULIN NOVEL INSULIN –– INDEPENDENT MODE OF ACTION THAT INDEPENDENT MODE OF ACTION THAT 
TARGETS THE KIDNEYTARGETS THE KIDNEY



DAPAGLIFLOZINDAPAGLIFLOZIN
MECHANISM OF ACTIONMECHANISM OF ACTION
 THE POSSIBILITY OF ALTERING PLASMA GLUCOSE BY MODIFYING THE POSSIBILITY OF ALTERING PLASMA GLUCOSE BY MODIFYING 

RENAL EXCRETION ORIGINATED FROM THE DISCOVERY OF RENAL EXCRETION ORIGINATED FROM THE DISCOVERY OF 
PHLORIZIN.PHLORIZIN.

 ALTHOUGH THE MOLECULE COULD NOT BE DEVELOPED AS A ALTHOUGH THE MOLECULE COULD NOT BE DEVELOPED AS A 
MEDICINE, IT WAS SHOWN TO NORMALISE FASTING AND FED MEDICINE, IT WAS SHOWN TO NORMALISE FASTING AND FED 
GLUCOSE LEVELS IN DIABETIC RATS.GLUCOSE LEVELS IN DIABETIC RATS.

 GLUCOSE IS USUALLY FILTERED IN THE KIDNEY AND REABSORBED GLUCOSE IS USUALLY FILTERED IN THE KIDNEY AND REABSORBED 
VIA ACTIVE TRANSPORT BY SGLT1 AND SGLT2. THE LATTER IS A VIA ACTIVE TRANSPORT BY SGLT1 AND SGLT2. THE LATTER IS A 
HIGH CAPACITY, LOW AFFINITY CARRIER RESPONSIBLE FOR 90% HIGH CAPACITY, LOW AFFINITY CARRIER RESPONSIBLE FOR 90% 
OF REABSORBED GLUCOSE.OF REABSORBED GLUCOSE.



DAPAGLIFLOZINDAPAGLIFLOZIN



DAPAGLIFLOZINDAPAGLIFLOZIN



DAPAGLIFLOZIN

MECHANISM OF ACTIONMECHANISM OF ACTION

 WHEN SGLT2 IS BLOCKED BY DAPAGLIFLOZIN, SOME OF THE WHEN SGLT2 IS BLOCKED BY DAPAGLIFLOZIN, SOME OF THE 
FILTERED GLUCOSE IS EXCRETED IN THE URINEFILTERED GLUCOSE IS EXCRETED IN THE URINE

 AS WELL AS DECREASING BLOOD GLUCOSE LEVELS, THIS AS WELL AS DECREASING BLOOD GLUCOSE LEVELS, THIS 
MAY CAUSE MODERATE WEIGHT LOSS AND A SLIGHT MAY CAUSE MODERATE WEIGHT LOSS AND A SLIGHT 
DECREASE IN BLOOD PRESSUREDECREASE IN BLOOD PRESSURE

 OSMOTIC DIURESIS IS BELIEVED TO CONTRIBUTE TO THESE OSMOTIC DIURESIS IS BELIEVED TO CONTRIBUTE TO THESE 
SECONDARY EFFECTS, ALTHOUGH THE WEIGHT LOSS IS SECONDARY EFFECTS, ALTHOUGH THE WEIGHT LOSS IS 
POSSIBLY MAINTAINED BY FAT MASS REDUCTION DUE TO POSSIBLY MAINTAINED BY FAT MASS REDUCTION DUE TO 
GLUCOSURIAGLUCOSURIA



DAPAGLIFLOZINDAPAGLIFLOZIN
LICENSINGLICENSING

 IS APPROVED IN THE EUROPEAN UNION FOR TYPE 2 IS APPROVED IN THE EUROPEAN UNION FOR TYPE 2 
DIABETES AS MONOTHERAPY IN PATIENT INTOLERANT OF DIABETES AS MONOTHERAPY IN PATIENT INTOLERANT OF 
METFORMIN AND IN COMBINATION WITH SEVERAL OTHER METFORMIN AND IN COMBINATION WITH SEVERAL OTHER 
ANTIDIABETIC AGENTS INCLUDING INSULINANTIDIABETIC AGENTS INCLUDING INSULIN

 RECOMMENDED DOSE IS 10mg ONCE DAILY WITH OR RECOMMENDED DOSE IS 10mg ONCE DAILY WITH OR 
WITHOUT FOOD (MEANING IT CAN BE TAKEN AT A TIME WITHOUT FOOD (MEANING IT CAN BE TAKEN AT A TIME 
THAT SUITS THE PATIENT).THAT SUITS THE PATIENT).



DAPAGLIFLOZINDAPAGLIFLOZIN
EVIDENCEEVIDENCE
 MARKETING AUTHORISATION WAS GRANTED BASED ON AN MARKETING AUTHORISATION WAS GRANTED BASED ON AN 

EXTENSIVE CLINICAL DEVELOPMENT PROGRAMME EXTENSIVE CLINICAL DEVELOPMENT PROGRAMME 
CONSISTING OF 12 PHASE III TRIALSCONSISTING OF 12 PHASE III TRIALS

 THE MEAN REDUCTION IN HBAIC THROUGHOUT THE THE MEAN REDUCTION IN HBAIC THROUGHOUT THE 
DEVELOPMENT PROGRAMME WAS CONSISTENTLY DEVELOPMENT PROGRAMME WAS CONSISTENTLY 
SIGNIFICANT AND RANGE FROM 0.4% TO 0.8% (AT 24 SIGNIFICANT AND RANGE FROM 0.4% TO 0.8% (AT 24 
WEEKS)WEEKS)

 THIS IS SIMILAR TO THAT ACHIEVED BY PROGLITAZONE AND THIS IS SIMILAR TO THAT ACHIEVED BY PROGLITAZONE AND 
DPP4 INHIBITORSDPP4 INHIBITORS



DAPAGLIFLOZINDAPAGLIFLOZIN



DAPAGLIFLOZINDAPAGLIFLOZIN
SPECIAL GROUPSSPECIAL GROUPS
RENAL IMPAIRMENTRENAL IMPAIRMENT
 DAPAGLIFLOZIN REQUIRES A GOOD LEVEL OF RENAL DAPAGLIFLOZIN REQUIRES A GOOD LEVEL OF RENAL 

FUNCTION TO WORKFUNCTION TO WORK
 EFFICACY IS REDUCED IN PATIENTS WHO HAVE MODERATE EFFICACY IS REDUCED IN PATIENTS WHO HAVE MODERATE 

RENAL IMPAIRMENT AND IS PROBABLY ABSENT IN PATIENTS RENAL IMPAIRMENT AND IS PROBABLY ABSENT IN PATIENTS 
WITH SEVERE RENAL IMPAIRMENTWITH SEVERE RENAL IMPAIRMENT

 IT IS NOT LICENSED FOR USE IN PATIENTS WITH A IT IS NOT LICENSED FOR USE IN PATIENTS WITH A 
CREATININE CLEARANCE BELOW 60ml/CREATININE CLEARANCE BELOW 60ml/minsmins

 HOWEVER NO DOSE ADJUSTMENT IS NEEDED FOR PATIENTS HOWEVER NO DOSE ADJUSTMENT IS NEEDED FOR PATIENTS 
WITH MILD RENAL IMPAIREMENTWITH MILD RENAL IMPAIREMENT



DAPAGLIFLOZINDAPAGLIFLOZIN
SPECIAL GROUPSSPECIAL GROUPS

HEPATIC IMPAIRMENT HEPATIC IMPAIRMENT –– DOSE ADJUSTMENT UNNECESSARY DOSE ADJUSTMENT UNNECESSARY 
EXCEPT THOSE WITH SEVERE EXCEPT THOSE WITH SEVERE 
IMPAIRMENT (WHERE A STARTINGIMPAIRMENT (WHERE A STARTING
DOSE OF 5mg IS RECOMMENDED)DOSE OF 5mg IS RECOMMENDED)

OLD AGE OLD AGE –– NO DOSE ADJUSTMENT BASED ON AGE. DUE TO LACK NO DOSE ADJUSTMENT BASED ON AGE. DUE TO LACK 
OF EXPOSURE IN PATIENTS ≥ 65 YRS, DAPAGLIFLOZIN IS OF EXPOSURE IN PATIENTS ≥ 65 YRS, DAPAGLIFLOZIN IS 
NOT CURRENTLY RECOMMENDED IN THIS AGE GROUP.NOT CURRENTLY RECOMMENDED IN THIS AGE GROUP.



DAPAGLIFLOZINDAPAGLIFLOZIN
SIDE EFFECTSSIDE EFFECTS

 URINARY AND GENITAL TRACT INFECTIONSURINARY AND GENITAL TRACT INFECTIONS
 COMMON FINDING IN CLINICAL TRIALSCOMMON FINDING IN CLINICAL TRIALS
 INCIDENCE OF GTI DOSE RELATEDINCIDENCE OF GTI DOSE RELATED
 INFECTIONS APPEAR TO BE MILD AND RESPONDED TO STANDARD INFECTIONS APPEAR TO BE MILD AND RESPONDED TO STANDARD 

THERAPYTHERAPY

 HYPOGLYCAEMIAHYPOGLYCAEMIA
 INCIDENCE WAS LOW BUT INCREASED WITH CONCURRENT INCIDENCE WAS LOW BUT INCREASED WITH CONCURRENT 

SULPHONYLUREA OR INSULINSULPHONYLUREA OR INSULIN



DAPAGLIFLOZINDAPAGLIFLOZIN
SIDE EFFECTSSIDE EFFECTS

 MALIGNANCYMALIGNANCY
 AN ANALYSIS OF THE ADVERSE EFFECTS THAT OCCURED DURING AN ANALYSIS OF THE ADVERSE EFFECTS THAT OCCURED DURING 

CLINICAL TRIALS SUGGESTED THAT THERE WAS AN IMBALANCE IN CLINICAL TRIALS SUGGESTED THAT THERE WAS AN IMBALANCE IN 
THE OCCURENCE OF BOTH BLADDER CANCER (10 CASES) AND THE OCCURENCE OF BOTH BLADDER CANCER (10 CASES) AND 
BREAST CANCER (9 CASES)BREAST CANCER (9 CASES)

 THE TRIALS WERE NOT OF ADEQUATE DESIGN, SIZE OR SCOPE TO THE TRIALS WERE NOT OF ADEQUATE DESIGN, SIZE OR SCOPE TO 
DETECT A SIGNIFICANT RISK DIFFERENCE BETWEEN DAPAGLIFLOZIN DETECT A SIGNIFICANT RISK DIFFERENCE BETWEEN DAPAGLIFLOZIN 
AND COMPARATORS FOR THESE TYPES OF CANCERAND COMPARATORS FOR THESE TYPES OF CANCER

 HOWEVER THE FDA DETERMINED THAT THE NUMBER OF HOWEVER THE FDA DETERMINED THAT THE NUMBER OF 
OBSERVED BREAST AND BLADDER CANCERS IN THE OBSERVED BREAST AND BLADDER CANCERS IN THE 
DAPAGLIFLOZIN TREATED GROUP EXCEEDED THE NUMBER OF DAPAGLIFLOZIN TREATED GROUP EXCEEDED THE NUMBER OF 
CASES IN THE GENERAL DIABETIC POPULATIONCASES IN THE GENERAL DIABETIC POPULATION



DAPAGLIFLOZINDAPAGLIFLOZIN
SIDE EFFECTSSIDE EFFECTS

 HEPATIC IMPAIRMENTHEPATIC IMPAIRMENT

 THERE WERE AT LEAST 8 CASES OF DERANGED LIVER THERE WERE AT LEAST 8 CASES OF DERANGED LIVER 
FUNCTION DURING THE PHASE 3 TRIALS WHICH FUNCTION DURING THE PHASE 3 TRIALS WHICH 
INCLUDED RAISED SERUM ALANINE TRANSMINASE INCLUDED RAISED SERUM ALANINE TRANSMINASE 
AND BILRUBIN TEST RESULTS. ONLY ONE CASE WAS AND BILRUBIN TEST RESULTS. ONLY ONE CASE WAS 
THOUGHT TO BE RELATED TO DAPAGLIFLOZIN.THOUGHT TO BE RELATED TO DAPAGLIFLOZIN.



DAPAGLIFLOZINDAPAGLIFLOZIN
INTERACTIONSINTERACTIONS
 FEW INTERACTIONS REPORTED DURING THE FEW INTERACTIONS REPORTED DURING THE 

PHARMACOKINETIC STUDIES CARRIED OUTPHARMACOKINETIC STUDIES CARRIED OUT

 LACK OF EFFECT ON CYTOCHROME P450LACK OF EFFECT ON CYTOCHROME P450 INTERACTIONS ARE INTERACTIONS ARE 
NOT EXPECTED WITH DRUGS METABOLISED BY THESE NOT EXPECTED WITH DRUGS METABOLISED BY THESE 
ENZYMESENZYMES

 PATIENTS TREATED WITH MEDICINES THAT AFFECT RENAL PATIENTS TREATED WITH MEDICINES THAT AFFECT RENAL 
FUNCTION SUCH AS ACE INHIBITORS/LOOP DURETICS SHOULD FUNCTION SUCH AS ACE INHIBITORS/LOOP DURETICS SHOULD 
BE STARTED ON DAPAGLIFLOZIN CAUTIOUSLYBE STARTED ON DAPAGLIFLOZIN CAUTIOUSLY



DAPAGLIFLOZINDAPAGLIFLOZIN
MARKETING AUTHORISATIONMARKETING AUTHORISATION
 IT HAS BEEN GRANTED EUROPEAN MARKETING AUTHORISATION IT HAS BEEN GRANTED EUROPEAN MARKETING AUTHORISATION 

(EMEA)(EMEA)
 IT WAS NOT RECOMMENDED FOR APPROVAL BY FDA BECAUSE OF IT WAS NOT RECOMMENDED FOR APPROVAL BY FDA BECAUSE OF 

CONCERNS OVER ITS ADVERSE EFFECTS PROFILE. FURTHER CLINICAL CONCERNS OVER ITS ADVERSE EFFECTS PROFILE. FURTHER CLINICAL 
DATA HAVE BEEN REQUESTED BY THE FDA TO ALLOW BETTER DATA HAVE BEEN REQUESTED BY THE FDA TO ALLOW BETTER 
ASSESSMENT OF RISKSASSESSMENT OF RISKS

 THE EUROPEAN MEDICINES AGENCY’S COMMITTEE FOR MEDICINAL THE EUROPEAN MEDICINES AGENCY’S COMMITTEE FOR MEDICINAL 
PRODUCTS FOR HUMAN USE, HOWEVER BELIEVES THAT THE PRODUCTS FOR HUMAN USE, HOWEVER BELIEVES THAT THE 
COMMONLY SEEN SIDE EFFECTS ARE MANAGEABLECOMMONLY SEEN SIDE EFFECTS ARE MANAGEABLE

 IT HAS RECOMMENDED THOUGH THAT FURTHER STUDIES IT HAS RECOMMENDED THOUGH THAT FURTHER STUDIES 
INVESTIGATING THE POTENTIAL CANCER RISKS BE CARRIED OUTINVESTIGATING THE POTENTIAL CANCER RISKS BE CARRIED OUT

 THE MANUFACTURER PLANS TO CONDUCT POSTTHE MANUFACTURER PLANS TO CONDUCT POST--MARKETING TRIALS MARKETING TRIALS 
TO EVALUATE THE SAFETY PROFILETO EVALUATE THE SAFETY PROFILE



DAPAGLIFLOZINDAPAGLIFLOZIN
PLACE IN THERAPYPLACE IN THERAPY
 DAPAGLIFLOZIN WILL PROBABLY BE A THIRD LINE THERAPY OPTION DAPAGLIFLOZIN WILL PROBABLY BE A THIRD LINE THERAPY OPTION 

FOR DIABETES, ALONGSIDE DPP4 INHIBITORS AND GLPFOR DIABETES, ALONGSIDE DPP4 INHIBITORS AND GLP--I AGONISTSI AGONISTS
 HOWEVER WITH THE GROWING CONCERN REGARDING THE HOWEVER WITH THE GROWING CONCERN REGARDING THE 

HYPOGLYCAEMIA RISK OF SULPHONYLUREAS, IT WILL PROBABLY BE HYPOGLYCAEMIA RISK OF SULPHONYLUREAS, IT WILL PROBABLY BE 
PROMOTED TO BE USED EARLIER IN THE COURSE OF DIABETES AS AN PROMOTED TO BE USED EARLIER IN THE COURSE OF DIABETES AS AN 
ALTERNATIVE FOR PATIENTS IN WHOM SULPHONYLUREAS ARE ALTERNATIVE FOR PATIENTS IN WHOM SULPHONYLUREAS ARE 
CONTRAINDICATEDCONTRAINDICATED

 FURTHERMORE THE WEIGHT LOSS SEEN DURING TRIALS WOULD BE FURTHERMORE THE WEIGHT LOSS SEEN DURING TRIALS WOULD BE 
AN ADDED BENEFITAN ADDED BENEFIT

 AT THE MOMENT, DAPAGLIFLOZIN DOES NOT HAVE THE STRENGTH AT THE MOMENT, DAPAGLIFLOZIN DOES NOT HAVE THE STRENGTH 
OF EVIDENCE TO SUPPORT IT REPLACING METFORMIN OR OF EVIDENCE TO SUPPORT IT REPLACING METFORMIN OR 
SULPHONYLUREAS AS FIRST AND SECOND LINE OPTIONSSULPHONYLUREAS AS FIRST AND SECOND LINE OPTIONS



DAPAGLIFLOZINDAPAGLIFLOZIN
PLACE IN THERAPYPLACE IN THERAPY
 NONETHELESS, ITS NEW MODE OF ACTION ALLOW PRESCRIBERS NONETHELESS, ITS NEW MODE OF ACTION ALLOW PRESCRIBERS 

ANOTHER OPTION TO TAILOR THERAPY TO MEET INDIVIDUAL NEEDSANOTHER OPTION TO TAILOR THERAPY TO MEET INDIVIDUAL NEEDS
 IT ALSO PRESENTS AN OPPORTUNITY TO PRESCRIBE WITH INSULIN IT ALSO PRESENTS AN OPPORTUNITY TO PRESCRIBE WITH INSULIN 

DUE TO ITS INSULINDUE TO ITS INSULIN--DEPENDENT MECHANISM AND INSULIN SPARING DEPENDENT MECHANISM AND INSULIN SPARING 
EFFECTSEFFECTS

NICE GUIDANCENICE GUIDANCE
 IS RECOMMENDED IN COMBINATION WITH METFORMIN AS AN IS RECOMMENDED IN COMBINATION WITH METFORMIN AS AN 

OPTION FOR TYPE 2 DIABETESOPTION FOR TYPE 2 DIABETES
 ALSO RECOMMENDS DAPAGLIFLOZIN IN COMBINATION WITH ALSO RECOMMENDS DAPAGLIFLOZIN IN COMBINATION WITH 

INSULIN FOR TREATING TYPE 2 DIABETESINSULIN FOR TREATING TYPE 2 DIABETES
 TRIPLE THERAPY REGIMEN IN COMBINATION WITH METFORMIN AND TRIPLE THERAPY REGIMEN IN COMBINATION WITH METFORMIN AND 

SULPHONYLUREA IS NOT RECOMMENDEDSULPHONYLUREA IS NOT RECOMMENDED



MANAGEMENT OF URINARY INCONTINENCEMANAGEMENT OF URINARY INCONTINENCE

MIRABEGRON A NEW DRUG FOR MIRABEGRON A NEW DRUG FOR 
OVERACTIVE BLADDEROVERACTIVE BLADDER



TYPES OF URINARY INCONTINENCETYPES OF URINARY INCONTINENCE

 STRESS INCONTINENCESTRESS INCONTINENCE
 URGE INCONTINENCEURGE INCONTINENCE
 OVERFLOW INCONTINENCEOVERFLOW INCONTINENCE
 MIXED INCONTINENCE (A COMBINATION OF MIXED INCONTINENCE (A COMBINATION OF 

URGE/STRESS INCONTINENCE)URGE/STRESS INCONTINENCE)
 OTHER FORMS (E.G NOCTURNAL ENURESIS)OTHER FORMS (E.G NOCTURNAL ENURESIS)



THE BLADDER MECHANISMTHE BLADDER MECHANISM



STRESS INCONTINENCESTRESS INCONTINENCE
 CAUSED BY AN INCOMPETENT URETHRAL SPHINCTER THAT ALLOWS CAUSED BY AN INCOMPETENT URETHRAL SPHINCTER THAT ALLOWS 

LEAKAGE OF URINE WHEN PRESSURE IS RAISED IN BLADDER LEAKAGE OF URINE WHEN PRESSURE IS RAISED IN BLADDER 
SUDDENLY (E.G EXERCISING, LIFTING, COUGHING, ETC)SUDDENLY (E.G EXERCISING, LIFTING, COUGHING, ETC)

 CAUSES OF URETHRAL SPHINCTER INCOMPETENCE INCLUDE DIRECT CAUSES OF URETHRAL SPHINCTER INCOMPETENCE INCLUDE DIRECT 
DAMAGE TO THE PELVIC FLOOR MUSCLES (OFTEN ASSOCIATED WITH DAMAGE TO THE PELVIC FLOOR MUSCLES (OFTEN ASSOCIATED WITH 
CHILDBIRTH), POST MENOPAUSAL OESTROGEN DEFICIENCY AND IN CHILDBIRTH), POST MENOPAUSAL OESTROGEN DEFICIENCY AND IN 
MEN PROSTATECTOMY OPERATIONSMEN PROSTATECTOMY OPERATIONS

 AGGRAVATED BY WEAK PELVIC FLOOR MUSCLES, OBESITY, CHRONIC AGGRAVATED BY WEAK PELVIC FLOOR MUSCLES, OBESITY, CHRONIC 
COUGHS, ALPHA BLOCKING DRUGS (WHICH RELAX THE URETHRAL COUGHS, ALPHA BLOCKING DRUGS (WHICH RELAX THE URETHRAL 
SPHINCTER), PREMENSTRUAL HORMONE FLUCTUATIONS AND SPHINCTER), PREMENSTRUAL HORMONE FLUCTUATIONS AND 
EXERCISEEXERCISE



URGE INCONTINENCEURGE INCONTINENCE
 CAUSED BY OVERACTIVITY OF THE DETRUSOR MUSCLE CAUSED BY OVERACTIVITY OF THE DETRUSOR MUSCLE 

(BLADDER WALL)(BLADDER WALL)

 MANIFESTED AS URINARY URGENCY AND/OR FREQUENCY MANIFESTED AS URINARY URGENCY AND/OR FREQUENCY 
WITH OR WITHOUT INCONTINENCE, AND AS NOCTURIAWITH OR WITHOUT INCONTINENCE, AND AS NOCTURIA

 DETRUSOR HYPERACTIVITY MAY BE IDIOPATHIC BUT IT MAY DETRUSOR HYPERACTIVITY MAY BE IDIOPATHIC BUT IT MAY 
HAVE A NEUROPATHIC ORIGIN SUCH AS BRAIN INJURY OR HAVE A NEUROPATHIC ORIGIN SUCH AS BRAIN INJURY OR 
CEREBROVASCULAR ACCIDENTCEREBROVASCULAR ACCIDENT

 CAN BE AGGRAVATED BY ANXIETY, ALCOHOL, ETCCAN BE AGGRAVATED BY ANXIETY, ALCOHOL, ETC



OVERFLOW INCONTINENCEOVERFLOW INCONTINENCE

 PATIENT WILL PROBABLY HAVE NOCTURIA AND REPORT PATIENT WILL PROBABLY HAVE NOCTURIA AND REPORT 
PASSIVE DRIBBLING OF URINE, FREQUENCY, INCOMPLETE PASSIVE DRIBBLING OF URINE, FREQUENCY, INCOMPLETE 
BLADDER EMPTYINGBLADDER EMPTYING

 A COMMON CAUSE IS OUTFLOW OBSTRUCTION DUE TO A COMMON CAUSE IS OUTFLOW OBSTRUCTION DUE TO 
BENIGN PROSTATIC HYPERTROPHY (BPH) OR CANCER OF THE BENIGN PROSTATIC HYPERTROPHY (BPH) OR CANCER OF THE 
PROSTATEPROSTATE



PHARMACOLOGICAL CAUSESPHARMACOLOGICAL CAUSES
 ANY INCONTINENT PATIENT SHOULD HAVE THEIR MEDICATION ANY INCONTINENT PATIENT SHOULD HAVE THEIR MEDICATION 

REVIEWED TO CHECK WHETHER SIDE EFFECTS OF DRUGS ARE A REVIEWED TO CHECK WHETHER SIDE EFFECTS OF DRUGS ARE A 
CONTRIBUTING FACTOR TO THEIR PROBLEMCONTRIBUTING FACTOR TO THEIR PROBLEM

 THESE INCLUDE FOR EXAMPLE ALPHA BLOCKERS, DIURETICSTHESE INCLUDE FOR EXAMPLE ALPHA BLOCKERS, DIURETICS

 CAFFEINE MAY AGGRAVATE DETRUSOR OVERACTIVITY AND CAFFEINE MAY AGGRAVATE DETRUSOR OVERACTIVITY AND 
ALCOHOL CAN CAUSE DIURESIS, BOTH LEADING TO URGE ALCOHOL CAN CAUSE DIURESIS, BOTH LEADING TO URGE 
INCONTINENCEINCONTINENCE





DUAL INNERVATION OF URINARY DUAL INNERVATION OF URINARY 
BLADDERBLADDER

CNS

ACH

ACH

NE ACH

SYMPATHETIC

PARA-
SYMPATHETIC

ORGAN



MANAGEMENT OF URGE INCONTINENCEMANAGEMENT OF URGE INCONTINENCE
 DECREASING CAFFEINE AND ALCOHOL INTAKEDECREASING CAFFEINE AND ALCOHOL INTAKE
 PELVIC FLOOR EXERCISESPELVIC FLOOR EXERCISES
 BLADDER RETAINING (PATIENTS ENCOURAGED TO KEEP A BLADDER RECORD BLADDER RETAINING (PATIENTS ENCOURAGED TO KEEP A BLADDER RECORD 

CHART WHICH RECORDS WHEN URINE IS PASSED NORMALLY AND ANY CHART WHICH RECORDS WHEN URINE IS PASSED NORMALLY AND ANY 
LEAKAGE) LEAKAGE) –– AIM IS TO INCREASE TIME BETWEEN VISITS OR VOLUME PASSED AIM IS TO INCREASE TIME BETWEEN VISITS OR VOLUME PASSED 
EACH TIMEEACH TIME

 DRUG THERAPY: MOST EFFECTIVE DRUGS ARE ANTICHOLINERGICS WHICH DRUG THERAPY: MOST EFFECTIVE DRUGS ARE ANTICHOLINERGICS WHICH 
RELAXES DETRUSOR MUSCLESRELAXES DETRUSOR MUSCLES

 OPTIONS INCLUDE: OXYBUTYNIN, TOLTERODINE, SOLIFENACIN AND OPTIONS INCLUDE: OXYBUTYNIN, TOLTERODINE, SOLIFENACIN AND 
TROSPIUMTROSPIUM

 MANY PATIENTS BENEFIT WITH A LOW DOSE, TO FACILITATE TOLERANCE AND MANY PATIENTS BENEFIT WITH A LOW DOSE, TO FACILITATE TOLERANCE AND 
GRADUALLY INCREASING UNTIL MAXIMUM EFFECT IS ACHIEVEDGRADUALLY INCREASING UNTIL MAXIMUM EFFECT IS ACHIEVED

 SIDE EFFECTS INCLUDE RETENTION, DRY MOUTH, CONSTIPATION, ETCSIDE EFFECTS INCLUDE RETENTION, DRY MOUTH, CONSTIPATION, ETC
 NEWER DRUGS SUCH AS TOLTERODINE, TROSPIUM, SOLIFENACIN ARE MORE NEWER DRUGS SUCH AS TOLTERODINE, TROSPIUM, SOLIFENACIN ARE MORE 

SPECIFIC FOR THE BLADDER. HENCE LESS SYSTEMIC SIDE EFFECTSSPECIFIC FOR THE BLADDER. HENCE LESS SYSTEMIC SIDE EFFECTS



MANAGEMENT OF OVERFLOW INCONTINENCE MANAGEMENT OF OVERFLOW INCONTINENCE 
(OUTFLOW OBSTRUCTION)(OUTFLOW OBSTRUCTION)

 ENLARGED PROSTATE (BPH) CAN BE TREATED BY ENLARGED PROSTATE (BPH) CAN BE TREATED BY 
DRUGSDRUGS

1.1. ALPHA BLOCKERS (ALFUZOSIN), TAMSULOSIN, ETC)ALPHA BLOCKERS (ALFUZOSIN), TAMSULOSIN, ETC)

2.2. 55--ALPHA REDUCTASE INHIBITORS (FINASTERIDE, ALPHA REDUCTASE INHIBITORS (FINASTERIDE, 
DUTASTERIDE)DUTASTERIDE)

 SURGERYSURGERY



MANAGEMENT OF STRESS MANAGEMENT OF STRESS 
INCONTINENCEINCONTINENCE
 PELVIC FLOOR EXERCISES (FOR WOMEN AND FOR MEN POSTPELVIC FLOOR EXERCISES (FOR WOMEN AND FOR MEN POST--

PROSTATECTOMY)PROSTATECTOMY)
 ELECTROTHERAPY ADMINISTERED BY A COMPETENT ELECTROTHERAPY ADMINISTERED BY A COMPETENT 

CONTINENCE NURSECONTINENCE NURSE
 SURGERYSURGERY
 DRUG THERAPYDRUG THERAPY

1.1. ORAL OR TOPICAL OESTROGEN REPLACEMENT IN POST ORAL OR TOPICAL OESTROGEN REPLACEMENT IN POST 
MENOPAUSAL WOMENMENOPAUSAL WOMEN

2.2. DULOXETINE DULOXETINE –– NOVEL AND FIRST AGENT IN THE MANAGEMENT NOVEL AND FIRST AGENT IN THE MANAGEMENT 
OF URINARY STRESS INCONTINENCEOF URINARY STRESS INCONTINENCE



DULOXETINEDULOXETINE
 SEROTONIN AND NORADRENALINE REUPTAKE INHIBITOR SEROTONIN AND NORADRENALINE REUPTAKE INHIBITOR 

BLOCKING THE UPTAKE OF THESE NEUROTRANSMITTERS IN THE BLOCKING THE UPTAKE OF THESE NEUROTRANSMITTERS IN THE 
SPINAL CORDSPINAL CORD

 THIS INCREASE IN THE NEUROTRANSMITTERS STIMULATES THIS INCREASE IN THE NEUROTRANSMITTERS STIMULATES 
INCREASED ACTIVITY OF THE NERVE THAT STIMULATES THE INCREASED ACTIVITY OF THE NERVE THAT STIMULATES THE 
URETHRAL SPHINCTERURETHRAL SPHINCTER

 CONTRACTION OF THE SPHINCTER AT THE OPENING OF THE CONTRACTION OF THE SPHINCTER AT THE OPENING OF THE 
BLADDER, PREVENTING LEAKAGE OF THE URINE DUE TO BLADDER, PREVENTING LEAKAGE OF THE URINE DUE TO 
PHYSICAL EXERTIONPHYSICAL EXERTION



MIRABEGRONMIRABEGRON
A NEW DRUG FOR OVERACTIVE BLADDER (URGE INCONTINENCE)A NEW DRUG FOR OVERACTIVE BLADDER (URGE INCONTINENCE)

“HOW IT WORKS”“HOW IT WORKS”
 MIRABEGRON IS THE FIRST BMIRABEGRON IS THE FIRST B3 3 ADENOCEPTOR AGONIST TO BE ADENOCEPTOR AGONIST TO BE 

MARKETEDMARKETED
 IT’S LIKELY THAT MIRABEGRON EXERTS ITS EFFECTS VIA A DUAL IT’S LIKELY THAT MIRABEGRON EXERTS ITS EFFECTS VIA A DUAL 

MECHANISM BOTH DIRECTLY ON THE BLADDER SMOOTH MECHANISM BOTH DIRECTLY ON THE BLADDER SMOOTH 
MUSCLE AND ALSO VIA THE SENSORY NERVOUS SYSTEMMUSCLE AND ALSO VIA THE SENSORY NERVOUS SYSTEM

 BY STIMULATING BBY STIMULATING B3 3 RECEPTORS, IT INCREASES LEVEL OF CYCLIC RECEPTORS, IT INCREASES LEVEL OF CYCLIC 
AMP AND LEADS TO RELAXATION OF DETRUSOR MUSCLEAMP AND LEADS TO RELAXATION OF DETRUSOR MUSCLE

 MAIN ADVANTAGE IS LACK OF MUSCARINIC SIDE EFFECTSMAIN ADVANTAGE IS LACK OF MUSCARINIC SIDE EFFECTS



MIRABEGRONMIRABEGRON

EVIDENCEEVIDENCE

MIRABEGRON APPEARS TO BE MORE EFFECTIVE THAN MIRABEGRON APPEARS TO BE MORE EFFECTIVE THAN 
PLACEBO IN TRIALS IN TERMS OF REDUCTION OF PLACEBO IN TRIALS IN TERMS OF REDUCTION OF 
INCONTINENCE EPISODES AND MICTURITIONS BUT INCONTINENCE EPISODES AND MICTURITIONS BUT 
THE DIFFERENCE IS NOT STATISTICALLY SIGNIFICANT THE DIFFERENCE IS NOT STATISTICALLY SIGNIFICANT 
COMPARED TO TOLTERODINECOMPARED TO TOLTERODINE



MIRABEGRONMIRABEGRON
ADMINISTRATIONADMINISTRATION

 ONCE DAILY WITH OR WITHOUT FOODONCE DAILY WITH OR WITHOUT FOOD
 50mg DAILY RECOMMENDED FOR MOST ADULT PATIENTS50mg DAILY RECOMMENDED FOR MOST ADULT PATIENTS

SIDE EFFECTS (IN TRIALS)SIDE EFFECTS (IN TRIALS)

 URINARY TRACT INFECTION (5.9%)URINARY TRACT INFECTION (5.9%)
 HEADACHE (4%)HEADACHE (4%)



MIRABEGRONMIRABEGRON
MARKETING AUTHORISATIONMARKETING AUTHORISATION

 AVAILABLE IN JAPAN AND US FOR OVER A YEARAVAILABLE IN JAPAN AND US FOR OVER A YEAR
 RECENTLY REGISTERED IN UKRECENTLY REGISTERED IN UK
 SO FAR, IT APPEARS TO HAVE VERY FEW SIDE EFFECTSSO FAR, IT APPEARS TO HAVE VERY FEW SIDE EFFECTS
 PRACTICALLY NO ANTIMUSCARINIC SIDE EFFECTSPRACTICALLY NO ANTIMUSCARINIC SIDE EFFECTS
 THE SUMMARY OF PRODUCT CHARACTERISTICS LISTS URINARY THE SUMMARY OF PRODUCT CHARACTERISTICS LISTS URINARY 

TRACT INFECTIONS AND TACHYCARDIA AS THE MOST TRACT INFECTIONS AND TACHYCARDIA AS THE MOST 
COMMON SIDE EFFECTS (THE LATTER AFFECTING 1.2% OF COMMON SIDE EFFECTS (THE LATTER AFFECTING 1.2% OF 
PATIENTS)PATIENTS)



MIRABEGRONMIRABEGRON
PLACE IN THERAPY
 IT IS LIKELY THAT MIRABEGRON WILL START AS AN ALTERNATIVE IT IS LIKELY THAT MIRABEGRON WILL START AS AN ALTERNATIVE 

TO PATIENTS WHO FAIL OR CANNOT TOLERATE TO PATIENTS WHO FAIL OR CANNOT TOLERATE 
ANTIMUSCARINIC TREATMENTANTIMUSCARINIC TREATMENT

 WITH MORE EXPERIENCE OF ITS USE, IT COULD BE USED FIRST WITH MORE EXPERIENCE OF ITS USE, IT COULD BE USED FIRST 
LINE BUT IT IS NOT A CANDIDATE YETLINE BUT IT IS NOT A CANDIDATE YET

 IT MIGHT ALSO BE USED IN THE FUTURE IN COMBINATION IT MIGHT ALSO BE USED IN THE FUTURE IN COMBINATION 
WITH ANTIMUSCARINIC (BUT FURTHER STUDIES AWAITED)WITH ANTIMUSCARINIC (BUT FURTHER STUDIES AWAITED)



NICE RECOMMENDS MIRABEGRON AS A NICE RECOMMENDS MIRABEGRON AS A 
POSSIBLE TREATMENT FOR SYMPTOMS OF POSSIBLE TREATMENT FOR SYMPTOMS OF 
OVERACTIVE BLADDER IN SOME PEOPLE OVERACTIVE BLADDER IN SOME PEOPLE 
FOR WHOM THE “ANTIMUSCARINIC FOR WHOM THE “ANTIMUSCARINIC 
DRUGS” DO NOT WORK, ARE NOT DRUGS” DO NOT WORK, ARE NOT 
SUITABLE FOR, OR HAVE UNACCEPTABLE SUITABLE FOR, OR HAVE UNACCEPTABLE 
SIDE EFFECTS. SIDE EFFECTS. 
(TYPICALLY 30% OF PATIENTS CANNOT TOLERATE THE (TYPICALLY 30% OF PATIENTS CANNOT TOLERATE THE 
SIDE EFFECTS OF ANTIMUSCARINIC DRUGS OR FIND SIDE EFFECTS OF ANTIMUSCARINIC DRUGS OR FIND 
TREATMENT TO BE INEFFECTIVE)TREATMENT TO BE INEFFECTIVE)

MIRABEGRONMIRABEGRON



THANK YOUTHANK YOU


