Outcome & Other Considerations
of Anti-hyperglycemic Agents

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
pat_ler_]t benefit (eg ACCORD trial A death in intensive glucose lowering arm>
rosiglitazone & CV risk)

Consider evidence from outcome trials
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Take Home Points for Best Outcomes

¢ Time-Out!

— Although this part ofi the discussion
focuses on BG, remember...

¢ Lifestyle interventions
— Weight, diet, activity,
smoking cessation...

o BPHewWeRIng, stabingy, & 722ASA
— Especially in high €\ risk

— EQr Intensive lewering off BG

¢ Risk vs benefit remains uncertain
— [tz elagapielst Flow lgriansive & e \Winlo?
[Lacks off macroevascular BERETiit
Seme microvascular Beneiit
RPessibility,oifincreasedimortality/ i Seme
(Boussageoni et aliVetaanalysis: BIVIIF20454 S48 d4d169)

Outcomes: benefit with multfactorial intervention— STENO-2




Antihyperglycemics in CDA 08 Guidelines

¢ Metformin
— 1stline for most, not just for obese
_ May use: N \l, rena|: 30-60mil/min; adjust dose; H non-acute

¢ 29 line: alll other orals (or insulin)
— Secretagogues: SU’s Gliclazide, Glyburide; Glitinides
— [[ZD:: cautions (HF, fractures, macular edema; 2 CV)
— Sitagliptin, Linaglipitin, Saxagliptin
— Acarbose
— \Welghit Iess agents: erlistat, sibutranmine; surgeny

9 Advantages / Pisadvantages: (RxFEiles scale)

— Best Preplem
v S v




Diabetes — Blood Glucose (BG) Control: Landmark Qutcome Trials — Summary

Loren Regier, Brent Jensen — WWW.RXFiles.ca — Aug 11

UKPDS-34+ *
~10.Tyrs; n=1,704

Ohese T2DM; age H3yrs
Wit=8Tkg; BMI=31

Metformin 1700mg am, 850mg pm ve
conventional (diet )

+ | dishetes endpoint NNT=10,.. (RRR=32%) *
+ | all-cause death NNT=140y; Jairoke =g

~3 5yre; n=10,251;

* death maintained @3y folow-up

TZDM: age £2: 93ka;
North American

on 3 oral hypoglycemics + insulin}
vs standard ATC target 7-7.9%

Kumamete ® Japanese with 2 & without+.| Multiple insulin injection te (MIT) + | early microvascular complications (retnosathy
Byrs; n=110 refincpathy; UAE<300mgaaw | vs conventional insulin tx (CIT) [2+ steps on 19 step seale]; nephropathy & neurspathy)
PROACTIVE : High CV risk; F oglitazone 43mg po daily +1° compasite-na effect; 22LCV evants NNT=5zz
~2 Syrs; n=5 BMI=30: A V& Placebo j-10% righer rele ofinsuin sse) o Tt 3 Bkalyr: THF NNH=31250 & edema.
ACCORD ™ High CV ngk; ~10yr hx Intensive A1C target =6% {most +T all-cause death "2* in intensive group at 3.5yr

resulted in halting al (NNH=%533); alzo severe
hypoalycemia (NMH=%a5,) & T weight 252043

+pioglitazone may LCV events (zs auncome & statistical congernsf, but
{rosigliiazone

Type 2 (T20M)

ADVANCE s Hx of CV diszase: Byr he | Intensive ATC target 6.5% {most

« | microvascular events over Dyrz (NNT=0Tg,),

+macrovascular benefits seen with multifactorial approach to

~yrs: n=11,140 TZDM; age 65; T8ke;

Austral-Asian/Eurg cpean

on SU (glicla:
standard A1C target ~ 7%

zide) + metformin} ve

mostly nephropathy indicators; also T severe

-Iifestyle, wsmolking, digt, exercise, BP,

| Trials wenomn | Population ssms« Intervention A1 Caseine=ira| RS UILS Summary of RCT Outcome Evidence |
DCCT TIDM: mean age 27 Intensive INSUlin (3 irjimy or pug) With Endpaint . ez |2 Rate100 ptyr mrszoze e [FRR | Type 1 Diabetes [ENDTycemmcn & D71 s a1 efccive in TIDM preveniins|
— ~6. 51""’ n=1441 1 3'35-":” BMI=ZT target A1C of <6.05% (4% achisven Fetinopathy ||- L3 mrzs | oeld T wnrmy  [83% +L in microvascular complications i initial 6. 53“'“ * erdpcink: refinal sumogates)
=| [Conductedbetween | Excluded: if CV disease, | ooce oo pamsnes, preprandial BG | - Microah, |+ b1 Zurses | o020 srmee [295 | (m0SEY e reinal 2 on fundius B0 3025 sapesaae, Microslbiuminiaia & newropany)
= 1363-1933) T BP HC, complications. | 3946 Tmmoll, PPEG <10mmoll, T (Preprandal ry—— 01 108 e [58% | *2 10% relative reduction in A1C (regardless of what the inifial Alcvalue 1
o Incte 18 2 endpoinis, as | 2 g D2 pohorts 2 ifragye | Weekly JAM BG >38mmoil  (* ean BG m.we e s — =nh - LS 7 S 9'1 e T was) resulted in a 43% relative risk + in progression of retinopathy &a ¢
- 13517 & 2 cohori=} | e ewstivg mie-mod retnopary & | s Standard insulin 1z . BB 5 vs 12 8} it 2ol T L 25% relative risk & in microakuminuria. (Substantally less 3t lower A1C lavels) )
e micrealtuminua; 15 18t b A gyt | Hypogly ssere | T43NNH=2.3; THosp 7.6% ve 4.5% +Tsevere hypoalyCEmia i com s e & hospitalizations 52w
L i 2 93% of DCCT in follow-up| As above, but 94% of standard ?.45‘&1': T9% | «d CV events mosms . cvae angra sevescuisrzgset A Ef 15 kg s e W e ,, » i
DCCT, EDIC fofow-Up : o o il % inartats| W, oV dees, ke, argine, vtz | e posgible - in macrovascular complications in long-term follow up(~17yrs);
~1Tyrs; n=1,94 tll Feb05. age o5, suras; 22| Group changed to intensive insulin. | 9.1%=78% |  5.8% vs 10.3% NNT=2317 ci=i2.2. (RRR=42% 4 however, limitations such as unmasking could bias resuits.
UKPDS-33:° New T2OM; age Sdyrs; | Intensive SU or insulin v diet. + Lmicrovascular endpoints w4210 mosty retinal | Type 2 Diabetes
~10yre: n=3,867 with FPG 8.1-15 o getsione | Target FBG <Bmeat vs <1 3mear +no effect on CV events™ + 1 hypoglycemia weas | *intensive glucose control may T or . risk depending on type of

patient & treatment Je.q. in ACCORD type patients, overy intensive
pursuit of A1C target associated with Adeath; no benaiit in VADT, whereas
in ADVANCE type patients, not guite as infensive tx had some benefit. |
UKPDS 33,34 reveal variability between extent of BG control & outcomes }|
+B0G control = possible microvascular benefit ADVANCE & UKPDS, n ACCORD
+metformin in newly diagnosed obese T20M: reduces macrovascular
events & all-cause death without T weight or hypoglycemiz werssem
THF & wt
THF. wi, fractures; uncertain CV outcomes (newfral #RECORD, satimilsia 31 |
X
ACEI statin, A5A, A1C.5ss, STENDE

hypoglycamia (MNH=83s.) & minimal wt change

-statin therapy { simvastatin 40mg/d P2 atorvastatin 10mald 2R0S)

RECORD =': n=4447, ~

5 5y7, T20M [A1G meee

7 47 9%

}; open lakel, metformin or SU + rosiglitazons ve mefformn + SU. No difference in

CV death,

MI. THF & ftacture. -ACEI, BF reduction {e.q. ramipril 10mygid MeRaRo=z)

STEND-2% n=160,_T20M & mictalhurrinuria:11umfa-:tcr|al MMEREIVE (A1 <6.5% <aom acvewd @1vsd -7 m5; BF lisid, ACE), ASA) v& convertional tx for 7 Byr= 5.5y follow-up;= | death, NNT=5 rsasyms s=ae, + macro & microvascuar events. (ony 1

pt achieved all 5 targets at 13yrs)

~&{; 5.3yrs, mullifacionial intensive (&

1C, B

:-'ﬂ

El, cholesteral & Hestyle) = slight improvement in surogales [A1C,

LOL, EP) kut non-significant + in CV eventzideath; 7.27

8.5%; HR 0.83, 85% CI: 0.65-1.05

CV' mortality 24, Ph

formin T CV 4, & all cause morality. Insulin, 2ven with adjustable dosing wae no betier

die

ne, but no harm. Resuls crticised 2.9, T desth in more poodly controlled, etc. 13 yr follow-up.

i _L.,;e,.g.:,-\- druh T20N * 115

40% CAD Hx

= asmy. INEENSIVE Ve standand AfC Achleest A3 viBd% NS affact:

CW event, death #2w5 or micro

soular enmbeions: byt T cerious adverse event CWD Aek if D

A MR oy pypagiyceris

+UKFDS 80..,, vear observational falow-up o UKPDS 33 & 34 {3

2p08): ghycemic déferance lost in solow-up, however risk reduction emerged'sustained for endpoints (M1 & Death), espedially with MF.

{EWiinsulin vs conbrl: *De: 6.8 par 1000 pafizni-yrs; MF vs conbol: ¥ Death 33 1

=259 per 1000 pafizni-yra} 12

T2DM “Prevention” Trials p._gisberes

Intervention

Results | Summary [Nats: ‘prevention of DM a non-cinical outcome .}

|GT {aFEG « 7. 3mmoit,

{Finnish Diabetes
2hBG =78 but <11 mmoliL}

Pravention Study)
DPP =
28y =323
(Diabetes Frevention
Project)

Age =25 (mean Hlyrs);

BMIZ24 (mean=34);

IGT (FBG of 5.3-6.9 mmallL,
ZhEG of 7.8-11 mmoli 1

——yre); 161

i
A3y 21 2 e AT

+- IFG or IFG
Mean FBG=3.8mmaol
No DM or CV dizeaze

Jyr, n=5269 [eligibility expandad during trial

fCanoe

DREAM-Eami -

nutritionist; individual

Lifestyle + placebn_o

Goals: + weight >5%, fat <
=15g/1000kzal, & moderate exercize > 30 minutesiday }
Intensive lifestyle® n=1ome

Lifestyle+ metformin Sﬁtn"q _.0 BID n=107s

ized exercise circuit.
0% of all energy, flore

Rosmlllazsr'e qu pn daily vs placebo
[Trial stopoed Smonths early due to wdisbstes; but
TV event rate approaching statisfical significance )

ABody wt: -4 2kg 4sn-a5vs -0, t\kg 5 3) serko
T yr follow-up: effect persists
10yr follow-up: no effect o

1= incident diabetes (2 8yrs):

b. How intensive was intensive hifestyle?

T Acazes'100 persarqyrs i

or total mortality

|nE|I\-'Idu3|IZE‘:d counsellrlggducannn s

FDPS Age 40-65 (ave Boyrz); Intensive lifestyle vs contral = incident diabetes (dyre); 11% vs 23% 1) Intensive Lifestyle Interventions +
|’.'_.g| n=ha2 Bl =25 .:n‘Egn 3“]: {L|fE'b[5‘1€ detailed, WCCJI"S“ ng with RRR=58% HR =04 |[: 3-0.7) NNT ‘h‘TS =8 a. Most effective intervention far patients with 1GT

e ol side effects; high cost =#sms

Acarbose 1"JUI'|:H;| po TID

BN | =300 4YTS
= aiapetes in [GT qubgr"u;: c'1|,r 1E.% v 26.5%; HT=10
{1=: Jweight 5 Bl vs kg, T Gl SE's: s vasmmunyd :
1= incident diabetes or death: 11.6% u's.? 2] -
NNT=7! Syrs (drven by diabetes; no difference in death);

._.\.l events: 2.'9"‘:: vs 218 % HR=137 Cl 097184

b. Mot Effective or Harm/Outcome Concarns®

but concem {

Ramiprl T5mg po l::ll} (start Emg/d xZ months,
then T1Emg'[n:|:1 till 1y7) s placebo

= incdent diabetes or death: 10 1% vs T95% e i, Nateghnicle: ™

{Alzo, no difference in CV event rate 25 vs 243}

NAVIGATOR - & | IGT & OV riekdkeass

Nateglinide: no L in progression o disbetes or +CV event Valzartan <dizbetes ™ #= buino CVhenefit] s nots: 2

(CV kenafit did not persist)
+ Effective if able fo tolerate Gl side effects; high cost =#2eme

Ramipril: not effective; valsartan Ldiabetes ™ “* not CV}
i. Glt3ZONES most g mm-mrazone A2 Now,. Sffective == o ey ater
fui, edema, THF, “fracture, (& 2CV ))'5"
risk of hypogl*_.foemm '.wthout any benefrts
*Prevention srategies that wilize drugs risk harming otherwise haalthy eeople; knowledge
of loevg teem efficacy, safety & impant on healhcare resounces reed S0 e estatlshed 17}
ry intensive insulin T (2 whks) may mducs remission in some new T20M."®

ZhBG=2hr blvod gluzose BMISeody mass ndex CV=cardi
Linka: CDA Professional: xtoiwww gisbetes carne gaesinapsapy

cular FBG=fasting klood gucos
oy ADA Pravent ohide

y of tyee 2 diabetes

HE=hypercho esnencle-r 1HF heart :II|I-'E' hx=h|=u:-n IG‘T mpaired glucose folerance MP=metiormin NS=non-sig PPBG=p

AACE Predishetes [ink™ NICE T20M: » : COMPUS: link @ Ann Int Med- [nk

051 :ruqdl:ll hl*-:ol;u-;.s SU=zsufonylurea Te=treatment wi=wesight

T=year
){ an



Death/Major CV' Events
AlC

Weight {wt less vs neutral vs wt gain}

Hypoeglycemia risk

HE / Edema fnen-acute}
DIt

Gl
Cost
@ther
Overall

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




Metformin

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

Death/Major CV UKPDS-34in Obese v J S
Al1C VAR AR 4
Weight fwi loss vs neutral vs wt gain}: S Y
Hypoeglycemia JS YA
HE / Edema fnen-acute} < v

DIL VAR AR 4

G | > 4 Start low & titrate

Cost v S
@ther J acute iliness/HF/renal

Overall VAR A 4

Outcomes: UKPDS-33,34,80. (ADOPT; some use in ADVANCE)




Sulfenylureas: Gliclazide / Glyburide

v
SIS SIS
4
Hypoglycemia sl - ) ¢ scViLavo/
/Y
v e
IS

ADVANCE (+/- MF) X renal/elderly
v v

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

\Rx
FILES



TZDs: Pioglitazone / Rosiglitazone

Death/Major CV
Al
Weilght

Hypoeglycemia

HE/ Edema

DL v 4
v /

Cost X

Other > 4 ?fractures, macular >4 ?fractures, macular

Overall Ve x°

Outcomes— Pio: ProACTIVE. Rosi: Meta-analysis’, RECORD™terim “(ADOPT, DREAM)

O

),

2




Acarbose

Death/Major CV' Events
Al1C

Weilght

Vpoeglycemia

=/ Edema

DI

Gl

Cost

@ther

@verall
Outcomes — (Prevention trial: Stop-NIDDM)




Glitinides: Repaglinide / Nateglinide

?

Death/Major CV ?
Al1C v v
Welight v YV
Hypoeglycemia v S

HE / Edema v S
FIDIE v v
S v
Cost v v
@ther v  PPG, flexible with v  PPG, flexible
meals but TID with meals but TID

GVverall v v p—

‘ FILES



Incretin Related Agents

/ / /
Sitagliptin / Saxagliptin / Liraglutide / Exenatide

Death/Major CV. ? ? ? 2 MHR
A1C efifect v v v v

Death/Major CV.
AILC effect
% v AR
VIS SIS SIS SIS
? ? ; :
DI V4 v S v S
‘/ J ‘/ ‘/ ‘/nvd ‘/nvd
x x
All {/ v (PPG): % (new)}
? NN Infection e.g. URTI | inj site; ??Pancreatitis; ??ca



Insulin in T2DM

Range of Intensity: Less (NPH HS + MF) --- More (MDI)
Death/Major CV S J I % %
Al VAR 4 VAR ARV A 4
Weight v
Hypoeglycemia v
HE / Edema v

v
v

C

ICIDIE

v v
COSt v
Other ‘/ Fear/perception J / PPG, fear
©verall VAR 4

Outcomes — UKPDS-33,80; ADVANCE, ACCORD. (T1DM: DCCT/EDIC)
(AlserBoeussageon et al. Vietaamnalysis. BMJ 204.1.;343:d41.69)




Metformin

¢ Unigue: decrease all-cause mortality
o NNT=14 / 10yrs YKPDS-34

¢ Start low: 250-500mg ... daily or BlID
¢ [itrate up: 1g BID; (2550/day YKFP==4)

o VIES S IRsuUlips (REZBIVI):

less wit gain, Iess insulin required ...

¢ Precautions are not contraindications

o Renal (ower dose ifi CrCll 80-60,/mi: aVoid iff <30, /mi)
— Caution in acute illness, unstable renal function

& IHE (Ff nen-acute/non-decompensated)
s lHepatic
— ISee RxEles @&A Viethiormin Precauiions ;-




Secretagogues

¢ Sulfonylureas  (glyburide, gliclizide)
— Outcome benefit: UKPDS, ADVANCE

— Microvascular: yes; Macrovascular/Death: mayle
At the risk off hypoglycemia & hespitalizations
— 75%0 efifiect often at lewer hall of doesing range
# Glyburide: 2.5mg daily — 7.5mg BID
¢ Gliclazide: MR dailys; less hypeglycemia than glyburide

¢ Glitinides (repaglinide;, nateglinide)
— Consider e mealhiexieiit or PRG conitrel
— Repaglinides morer AdlC reduction: than nateglinide




TZDs

¢ Effective but Concerns
— HE, Wt, macular edema, fracture distal, women —gther

¢ Rosiglitazone CV controeversy
— ADA unanimously advised against using ©¢'°8

— Health Canada - restrictions

o C\V/: neutrall or pessible increased MIZCV. risk
— & CIDA-2008 eptien, DUt ether eptiens: availahle

¢ Ploeglitazene

— QULCOMESE:
— PRoACIHINVE = Viacrevascular: mayhe (Withrgualiiers e.gr HE)
Secondany eutcome (pPrmeaR/ euUicemeE NG signliicant)

— Option In renalldysh Intelerance: te) IVIE
— Uncertaintiess e gl asseeiatien withreladder ca




Acarbose

& Some positive CV outcome data

— (StOp—N IDDM diabetes prevention trial)
o 2"%ary — reduce CV events; NNT=40/3.3yrs

» Goed hBUt...
— Minimal ALC Iewering

— Gl side effects...VERY COMMON
¢ How much:..

— [ [B)clejsiiple)
— Rare hepatici ADRS




S o NeWHIT>2
Sitagliptin Januvia & Saxagliptin Onglyza

¢ Advantages ¢ Disadvantages

— Great for PPG — No outcome data
Hypoglycemia — Long-term safety??
— Weight neutral ¢ Real world use
— Well tolerated ¢ Infections, skin Rx S’
— Cost $300/3 month

¢ Watch for:

— A1C claims: generally 0.5-0.8% (0. 7% ceciraney

» Gleater enfiect:
— [ come WithtVE IR REWer pits) & It kigher ipiuals ALC

—\WiliFsahety heldiupin pest-marketing pPered?
¢ lniection rates (URIFS BN/ AImmune systemz, SIS, ca

— Beta cellfpresenation peteniial 722
— IISee RxElles Q&A: Sitagliptiny




Clinical Practice Guidelines CDA — 2008

crobat Professional - [Canadian Diabetes Guidelines 2008-Complete-T able-Highlights-Mini-book pdf]

10bat Professional - [Canadian Diabetes Guidefines 2008 -Complete-Table-Highlights Wini-book. pd] &
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CAL PRACTICE GUIDELINES

gure 1. Management of hyperglycemia in type 2 diabetes
Class A1C

Hypoglycemia Other advantages Other disadvantages
Clinical assessment Alpha-glucosidase 1 Rare Improved postprandial control | Gl side effects
inhibitor Weight neutral
Lifestyle intervention (initiation of nutrition therapy and physical activity)
- - Incretin agent: Improved postprandial control
A1C <9.0% A1C =9.0% _Symptomat_lc hyperglycemlg DPP-4 inhibitor ltoll Rare Weight neutral New agent (unknown long-term safety)
- with metabolic decompensation
L Insulin 1 Yes No dose ceiling Weight gain
Many types, flexible regimens
Initiate Initiate pharmacotherapy immediately without Initiate insulin Insulin secretagogue:
metformin waiting for effect from lifestyle interventions: * metformin
ng for ene Sty, Meglitinide Jtoll Yes® Improved postprandial control | Requires TID to QID desing
1 + Consider initiating metformin concurrently o . .
) . Sulfonylurea 1 Yes Newer sulfonylureas (gliclazide, | Weight gain
with another agent from a different class; or I . .
o i glimepiride) are associated with
* Initiate insulin less hypoglycemia than glyburide

TZD i Rare Durable monotherapy Requires 612 weeks for maximal effect

F el If notat target B3 Weight gain

Edema, rare CHF, rare fractures in females
Weight loss agent i) None Weight loss Gl side effects (orlistat)
Increased heart rate/BP (sibutramine)
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