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• A comparative look at the various treatment options for lowering BG

• Consideration for both the benefits & harms of drug treatment

• Acknowledgement that lowering BG or A1C does not automatically confer 
patient benefit (e.g. ACCORD trial death in intensive glucose lowering arm; 
rosiglitazone & CV risk)

• Consider evidence from outcome trials

• RxFiles Academic Detailing does not receive any industry funding



Take Home Points for Best OutcomesTake Home Points for Best Outcomes
TimeTime--Out!Out!
–– Although this part of the discussion  Although this part of the discussion  

focuses on BG, rememberfocuses on BG, remember……
LifestyleLifestyle interventionsinterventions

–– Weight, diet, activity, Weight, diet, activity, 
smoking cessationsmoking cessation……

BP lowering, statin, BP lowering, statin, & ??ASA& ??ASA
–– Especially in high CV riskEspecially in high CV risk

–– For intensive lowering of BG For intensive lowering of BG 
Risk vs benefitRisk vs benefit remains uncertain remains uncertain 

–– It all depends!  How intensive & in who?It all depends!  How intensive & in who?
Lack of macrovascular benefitLack of macrovascular benefit
Some microvascular benefitSome microvascular benefit
Possibility of increased mortality in somePossibility of increased mortality in some
((BoussageonBoussageon et al. et al. MetaanalysisMetaanalysis. BMJ 2011;343:d4169). BMJ 2011;343:d4169)

Outcomes: benefit with multfactorial intervention– STENO-2



AntihyperglycemicsAntihyperglycemics in CDA 08 Guidelinesin CDA 08 Guidelines
MetforminMetformin
–– 11st st line for most, not just for obese line for most, not just for obese 
–– May use: in May use: in renal: renal: 3030--60ml/min;60ml/min; adjust doseadjust dose; HF ; HF nonnon--acuteacute

22ndnd line: all other orals (or insulin)line: all other orals (or insulin)
–– SecretagoguesSecretagogues: : SUSU’’ss Gliclazide, Gliclazide, GlyburideGlyburide; ; GlitinidesGlitinides
–– TZD: cautions TZD: cautions (HF, fractures, macular edema; ? CV)(HF, fractures, macular edema; ? CV)

–– Sitagliptin, Sitagliptin, LinagliptinLinagliptin, , SaxagliptinSaxagliptin
–– AcarboseAcarbose
–– Weight loss agents: Weight loss agents: orlistatorlistat, , sibutraminesibutramine; surgery; surgery

Advantages / Disadvantages Advantages / Disadvantages (RxFiles scale)(RxFiles scale)

ProblemProblem~ Best~ Best





Comparisons

OverallOverall
OtherOther
CostCost
GIGI
LDLLDL
HF / EdemaHF / Edema {non{non--acute}acute}

HypoglycemiaHypoglycemia riskrisk
Weight Weight {wt {wt lossloss vs neutral vs wt gain}vs neutral vs wt gain}

A1CA1C
Death/Major CV EventsDeath/Major CV Events

http://www.rxfiles.ca/rxfiles/uploads/documents/CHT-Diabetes-Landmark-Trials-Links.pdf



Metformin Metformin Glucophage
Metformin dose in UKPDS-34 : 1700mg am; 850mg pm

OverallOverall

acute illness/HF/renalacute illness/HF/renalOtherOther
CostCost

Start low & titrateStart low & titrateGIGI
LDLLDL
HF / EdemaHF / Edema {non{non--acute}acute}

HypoglycemiaHypoglycemia
Weight Weight {wt {wt lossloss vs neutral vs wt gain}vs neutral vs wt gain}

A1CA1C
Death/Major CV Death/Major CV UKPDSUKPDS--34 in Obese34 in Obese

Outcomes: UKPDSUKPDS--33,33,3434,80.  ,80.  (ADOPT; some use in ADVANCE)



Sulfonylureas: Gliclazide / Sulfonylureas: Gliclazide / GlyburideGlyburide

ADVANCE (+/ADVANCE (+/-- MF)MF)

OverallOverall
renal/elderlyrenal/elderlyOtherOther

Cost Cost –– (generic)(generic)

1.8%1.8%GIGI
LDLLDL
HF / EdemaHF / Edema

sevsev 1.4%/yr1.4%/yrHypoglycemiaHypoglycemia
WeightWeight
A1CA1C
Death/Major CVDeath/Major CV

Outcomes - Glic: ADVANCE; Glyb: UKPDS-33,80.  (Glyb: ADOPT)

Diamicron / Diabeta

Note:  data from regular Note:  data from regular 
formulation; ?MRformulation; ?MR



TZDsTZDs: Pioglitazone / Rosiglitazone: Pioglitazone / Rosiglitazone

??

?fractures, macular?fractures, macular

??OverallOverall

?fractures, macular?fractures, macularOtherOther
CostCost
GIGI
LDLLDL
HF / EdemaHF / Edema
HypoglycemiaHypoglycemia
WeightWeight
A1CA1C

??Death/Major CVDeath/Major CV

Outcomes– Pio: ProACTIVE. Rosi: Meta-analysis?, RECORDinterim. (ADOPT, DREAM)

Actos / Avandia



AcarboseAcarbose Glucobay

OverallOverall

PPG, ?laxative, TIDPPG, ?laxative, TIDOtherOther
CostCost
GIGI
LDLLDL
HF / EdemaHF / Edema
HypoglycemiaHypoglycemia
WeightWeight
A1CA1C
Death/Major CV EventsDeath/Major CV Events

Outcomes – (Prevention trial: Stop-NIDDM)



GlitinidesGlitinides: : RepaglinideRepaglinide / / NateglinideNateglinide

PPG, flexible with PPG, flexible with 
meals but TIDmeals but TID

??

OverallOverall

PPG, flexible PPG, flexible 
with meals but TIDwith meals but TID

OtherOther
CostCost
GIGI
LDLLDL
HF / EdemaHF / Edema
HypoglycemiaHypoglycemia
WeightWeight
A1CA1C

??Death/Major CVDeath/Major CV

Gluconorm / Starlix



IncretinIncretin Related AgentsRelated Agents

injinj site; ??site; ??PancreatitisPancreatitis; ??ca; ??ca? ? Infection e.g. URTIInfection e.g. URTI

??

??

??

??

All {All { (PPG); (PPG); (new)}(new)}

??

??

??

nvdnvd

??

??

??OverallOverall

OtherOther
CostCost

nvdnvdGIGI
LDLLDL

??HF / EdemaHF / Edema
HypoglycemiaHypoglycemia
WeightWeight
A1C effectA1C effect

? ? HRHRDeath/Major CVDeath/Major CV

Januvia PO / Onglyza PO / Victoza SC / Byetta SC

Sitagliptin   /  Saxagliptin / Liraglutide / Exenatide



Insulin in T2DM Insulin in T2DM 
Range of Intensity:  Less Range of Intensity:  Less (NPH HS + MF)(NPH HS + MF) ------ More More (MDI)(MDI)

??

Fear/perceptionFear/perception

??

?? -- ?? -- ??OverallOverall

PPG, fearPPG, fearOtherOther
CostCost
GIGI
LDLLDL
HF / EdemaHF / Edema

1.8%/yr1.8%/yrHypoglycemiaHypoglycemia
WeightWeight
A1CA1C

??/ / ??Death/Major CVDeath/Major CV

Outcomes – UKPDS-33,80; ADVANCE, ACCORD. (T1DM: DCCT/EDIC)

(Also (Also BoussageonBoussageon et al. et al. MetaanalysisMetaanalysis. BMJ 2011;343:d4169). BMJ 2011;343:d4169)



MetforminMetformin
Unique: decrease allUnique: decrease all--cause cause mortalitymortality

NNT=14 / 10yrsNNT=14 / 10yrs UKPDSUKPDS--3434

Start lowStart low: 250: 250--500mg 500mg …… daily or BIDdaily or BID
Titrate up: 1g BID; (2550/day Titrate up: 1g BID; (2550/day UKPDSUKPDS--3434))

MF + insulinMF + insulin (in T2DM): (in T2DM): 
less wt gain, less insulin required less wt gain, less insulin required ……

PrecautionsPrecautions are not contraindicationsare not contraindications
RenalRenal (lower dose if (lower dose if CrClCrCl 3030--6060ml/min;ml/min; avoid if <30avoid if <30ml/minml/min))

–– Caution in acute illness, unstable renal functionCaution in acute illness, unstable renal function

HFHF (if non(if non--acute/nonacute/non--decompensateddecompensated))

HepaticHepatic
–– {See RxFiles Q&A: Metformin Precautions}{See RxFiles Q&A: Metformin Precautions}



SecretagoguesSecretagogues

SulfonylureasSulfonylureas ((glyburideglyburide, , gliclizidegliclizide))

–– Outcome benefit: UKPDS, ADVANCEOutcome benefit: UKPDS, ADVANCE
–– Microvascular: yes; Macrovascular/Death: maybeMicrovascular: yes; Macrovascular/Death: maybe

At the risk of hypoglycemia & hospitalizationsAt the risk of hypoglycemia & hospitalizations

–– 75% effect often at 75% effect often at lower halflower half of dosing rangeof dosing range
GlyburideGlyburide: : 2.5mg daily 2.5mg daily –– 7.5mg BID7.5mg BID

Gliclazide: MR daily; less Gliclazide: MR daily; less hypoglycemiahypoglycemia than than glyburideglyburide

GlitinidesGlitinides ((repagliniderepaglinide, , nateglinidenateglinide))

–– Consider for Consider for meal flexibilitymeal flexibility or PPG controlor PPG control
–– RepaglinideRepaglinide: more A1C reduction than : more A1C reduction than nateglinidenateglinide



TZDsTZDs
Effective but ConcernsEffective but Concerns
–– HF, Wt, macular edema, fracture HF, Wt, macular edema, fracture distal, womendistal, women, other, other

RosiglitazoneRosiglitazone CV controversyCV controversy
–– ADA unanimously advised ADA unanimously advised againstagainst using using OCT08OCT08

–– Health Canada Health Canada -- restrictionsrestrictions
CV: neutral or possible increased MI/CV riskCV: neutral or possible increased MI/CV risk

–– a CDAa CDA--2008 option, but other options available2008 option, but other options available

PioglitazonePioglitazone
–– Outcomes: Outcomes: 

–– ProACTIVEProACTIVE -- Macrovascular: maybe (with qualifiers e.g. HF)Macrovascular: maybe (with qualifiers e.g. HF)
Secondary outcome (primary outcome not significant)Secondary outcome (primary outcome not significant)

–– Option in renal Option in renal dysfxdysfx, intolerance to MF, intolerance to MF
–– Uncertainties: e.g. association with bladder caUncertainties: e.g. association with bladder ca



AcarboseAcarbose

Some positive CV outcome data Some positive CV outcome data 
–– (Stop(Stop--NIDDM NIDDM diabetes prevention trialdiabetes prevention trial))

22ndndary ary –– reduce CV events; NNT=40/3.3yrsreduce CV events; NNT=40/3.3yrs

Good butGood but……
–– Minimal A1C loweringMinimal A1C lowering
–– GI side effectsGI side effects……VERY COMMONVERY COMMON

How muchHow much……

–– TID dosing TID dosing 
–– Rare hepatic Rare hepatic ADRsADRs



Sitagliptin Sitagliptin Januvia Januvia & & SaxagliptinSaxagliptin OnglyzaOnglyza

AdvantagesAdvantages
–– Great for PPG Great for PPG 

HypoglycemiaHypoglycemia
–– Weight neutralWeight neutral
–– Well toleratedWell tolerated

DisadvantagesDisadvantages
–– No outcome dataNo outcome data
–– LongLong--term safety??term safety??

Real world useReal world use
Infections, skin Rx Infections, skin Rx SJSSJS

–– Cost $300/3 monthCost $300/3 month

Watch for:Watch for:
–– A1C claims: generally 0.5A1C claims: generally 0.5--0.8% (0.7% 0.8% (0.7% CochraneCochrane))

Greater effect: Greater effect: 
–– in in combo with MFcombo with MF, in newer pts & if higher initial  A1C, in newer pts & if higher initial  A1C

–– Will safety hold up in postWill safety hold up in post--marketing period?marketing period?
Infection rates (URTI, UTI) / immune system?, SJS, caInfection rates (URTI, UTI) / immune system?, SJS, ca

–– Beta cell preservation potential???Beta cell preservation potential???
–– {See RxFiles Q&A: Sitagliptin}{See RxFiles Q&A: Sitagliptin}



Clinical Practice Guidelines CDA Clinical Practice Guidelines CDA –– 20082008


