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GLYCEMIC CONTROL REDUCES GLYCEMIC CONTROL REDUCES R RR R
MICROVASCULAR COMPLICATIONSMICROVASCULAR COMPLICATIONS

DCCT             UKPDSDCCT             UKPDS
HbAHbA1c1c (9.1%(9.1%→→7.4%)        (7.9%7.4%)        (7.9%→→7.0%)7.0%)1c                                  1c                                  (( ) () ( ))

Retinopathy       63%                17Retinopathy       63%                17--21%21%
Risk Risk 
Reduction  Nephropathy     54%                24Reduction  Nephropathy     54%                24--33%33%

Neuropathy       60%                    Neuropathy       60%                    ------



MacrovascularMacrovascular Complications Complications 
with intensive glucose controlwith intensive glucose control

In DCCT, there was a In DCCT, there was a nonsignificantnonsignificant
reduction in reduction in macrovascularmacrovascular disease.disease.
In UKPDS, there was a In UKPDS, there was a nonsignificantnonsignificant
reduction in MI and no improvement inreduction in MI and no improvement inreduction in MI and no improvement in reduction in MI and no improvement in 
allall--cause mortality; except in a cause mortality; except in a 
subgroup of obese patients onsubgroup of obese patients onsubgroup of obese patients on subgroup of obese patients on 
metforminmetformin which had which had significant risk significant risk 
reduction in MI CV death and allreduction in MI CV death and all--causecausereduction in MI, CV death and allreduction in MI, CV death and all cause cause 
mortality.mortality.



ACCORD STUDYACCORD STUDY
(Action to Control CV Risk in Diabetes)(Action to Control CV Risk in Diabetes)

The reduction of HgbAThe reduction of HgbA1c1c from 8 1% tofrom 8 1% toThe reduction of HgbAThe reduction of HgbA1c1c from 8.1% to from 8.1% to 
6.4% in high CV risk diabetics led to a 6.4% in high CV risk diabetics led to a 
22% increased rate of death from any22% increased rate of death from any22% increased rate of death from any 22% increased rate of death from any 
cause and a 35% increase in rate of cause and a 35% increase in rate of 
death from CV causes although theredeath from CV causes although theredeath from CV causes, although there death from CV causes, although there 
was a decrease in the rate of nonfatal was a decrease in the rate of nonfatal 
MI and no difference in strokeMI and no difference in strokeMI and no difference in stroke.MI and no difference in stroke.
There were significant higher rates of There were significant higher rates of 
h l i i ht i d fl idh l i i ht i d fl idhypoglycemia, weight gain and fluid hypoglycemia, weight gain and fluid 
retention in the intensive group.retention in the intensive group.



ADVANCE STUDYADVANCE STUDY
(Action in Diabetes and Vascular Disease)(Action in Diabetes and Vascular Disease)

A reduction of HgbA1c from 7.5% to A reduction of HgbA1c from 7.5% to 
6.5% led to 6.5% led to nono significant differences in significant differences in gg
rate of death from any cause or death rate of death from any cause or death 
from CV causes, despite achieving from CV causes, despite achieving , p g, p g
similar levels of glucose control as in similar levels of glucose control as in 
the ACCORD study.the ACCORD study.yy
Intensive control was associated with Intensive control was associated with 
significant reduction in nephropathysignificant reduction in nephropathysignificant reduction in nephropathy.significant reduction in nephropathy.



EPIDEMIOLOGY OF DIABETES EPIDEMIOLOGY OF DIABETES 
INTERVENTIONS AND COMPLICATIONS INTERVENTIONS AND COMPLICATIONS RR

STUDY (STUDY (EDICEDIC) ) **NEJM 2005;353:2643NEJM 2005;353:2643--26532653

1111--year follow up study of the DCCT year follow up study of the DCCT 
cohortcohort
GlycemicGlycemic levels between the 2 original levels between the 2 original 
treatment groups approached eachtreatment groups approached eachtreatment groups approached each treatment groups approached each 
other during the initial 4other during the initial 4--year follow upyear follow up



SUSTAINED REDUCTION IN SUSTAINED REDUCTION IN RR
MICROVASCULARMICROVASCULAR COMPLICATIONSCOMPLICATIONS

meanmean DCCT         EDICDCCT         EDIC
HgbAHgbA1C                                  1C                                  (7.4% vs. 9.1%)(7.4% vs. 9.1%) (8% vs. 8.2%)(8% vs. 8.2%)

Retinopathy        63%              76%Retinopathy        63%              76%
Risk            Risk            AlbuminuriaAlbuminuria 54%              86%54%              86%
Reduction   Reduction   MicroalbMicroalb 39%              53%39%              53%

Neuropathy        60%              51%Neuropathy        60%              51%

any CV event                          42%                   any CV event                          42%                   
nonfatal MI, strokenonfatal MI, stroke
or CV death                            57%or CV death                            57%



1010--YEAR FOLLOW UP OF YEAR FOLLOW UP OF 
UKPDS UKPDS *NEJM 2008; 359:1577*NEJM 2008; 359:1577--15891589

↓13% in all↓13% in all--cause mortalitycause mortality
↓15% in MI↓15% in MI↓15% in MI↓15% in MI
↓24% in ↓24% in microvascularmicrovascular complicationscomplications
I thI th tf itf i ththIn the group on In the group on metforminmetformin, there was a    , there was a    
↓33% in MI and ↓27% in all cause ↓33% in MI and ↓27% in all cause 

t litt litmortality.mortality.
Early glucose lowering does impact CV Early glucose lowering does impact CV 
disease long term in diabetics.disease long term in diabetics.



PHARMACOTHERAPY IN PHARMACOTHERAPY IN 
DIABETES MELLITUSDIABETES MELLITUSDIABETES MELLITUS DIABETES MELLITUS 

TYPE 2TYPE 2TYPE 2TYPE 2



ANTIDIABETIC AGENTSANTIDIABETIC AGENTSANTIDIABETIC AGENTSANTIDIABETIC AGENTS
Oral AgentsOral Agents InjectableInjectable AgentsAgentsOral AgentsOral Agents

SulfonylureasSulfonylureas
MetforminMetformin

InjectableInjectable AgentsAgents
InsulinInsulin
IncretinsIncretins (GLP(GLP--1 analogs)1 analogs)MetforminMetformin

ThiazolidinedionesThiazolidinediones
MeglitinidesMeglitinides

IncretinsIncretins (GLP(GLP 1 analogs)1 analogs)
PramlintidePramlintide

αα--glucosidaseglucosidase inhibitorsinhibitors
DPPDPP--IV inhibitorsIV inhibitors



SULFONYLUREASSULFONYLUREASSULFONYLUREASSULFONYLUREAS
Increase insulin secretion.Increase insulin secretion.
↓HgbA1c 1 5↓HgbA1c 1 5 -- 2%2%↓HgbA1c 1.5 ↓HgbA1c 1.5 2%.2%.
Ineffective when fasting glucose > 300Ineffective when fasting glucose > 300
Eff t l t t ½ i l dEff t l t t ½ i l dEffect plateaus at ½ maximal dose.Effect plateaus at ½ maximal dose.
Significant risk of hypoglycemia and Significant risk of hypoglycemia and 
weight gain.weight gain.



SULFONYLUREAS:SULFONYLUREAS:
INDICATIONSINDICATIONS

As As monotherapymonotherapy or in combination with or in combination with 
insulin and all available oral therapies, insulin and all available oral therapies, p ,p ,
except the except the meglitinidesmeglitinides..



METFORMINMETFORMIN
(( ))(‘(‘GLUCOPHAGEGLUCOPHAGE’)’)

I li iti i l t liI li iti i l t liInsulin sensitizer, mainly at liver.Insulin sensitizer, mainly at liver.
May be associated with slight weight May be associated with slight weight 
loss or prevents weight gain caused by loss or prevents weight gain caused by 
other hypoglycemic agents.other hypoglycemic agents.
↓HgbA1c 1.5 ↓HgbA1c 1.5 -- 2%2%
Decrease LDLDecrease LDL cholchol and triglycerides.and triglycerides.Decrease LDL Decrease LDL cholchol and triglycerides.and triglycerides.
Mostly GI side effects; very rare Mostly GI side effects; very rare 
metabolic acidosismetabolic acidosismetabolic acidosis.metabolic acidosis.



METFORMIN:METFORMIN:
INDICATIONSINDICATIONS

A dA d thth iiApproved as Approved as monotherapymonotherapy or in or in 
combination with other oral agents.combination with other oral agents.
Recommended by ADA as preventive Recommended by ADA as preventive 
measure in measure in prediabeticsprediabetics who are obese, who are obese, 
hyperlipidemicshyperlipidemics or or hypertensiveshypertensives..
Avoid in renal or hepatic impairment.Avoid in renal or hepatic impairment.p pp p
Avoid in alcoholics or heart failure.Avoid in alcoholics or heart failure.
Hold prior to use of contrast agents orHold prior to use of contrast agents orHold prior to use of contrast agents or Hold prior to use of contrast agents or 
surgery.surgery.



αα--GLUCOSIDASEGLUCOSIDASE
INHIBITORS INHIBITORS 

Inhibit carbohydrateInhibit carbohydrate digesting enzymesdigesting enzymesInhibit carbohydrateInhibit carbohydrate--digesting enzymes.digesting enzymes.
↓HgbA↓HgbA1c1c 0.70.7--1.0%1.0%
Attenuates postprandial glucose Attenuates postprandial glucose 
excursions.excursions.
Not a popular therapy due to significant Not a popular therapy due to significant 
GI side effects (flatulence, diarrhea).GI side effects (flatulence, diarrhea).( , )( , )
Approved as Approved as monotxmonotx and with SU.and with SU.
Available in US:Available in US: acarboseacarbose ((PrecosePrecose))Available in US: Available in US: acarboseacarbose ((PrecosePrecose) ) 
and and miglitolmiglitol ((GlysetGlyset).).



MEGLITINIDESMEGLITINIDESMEGLITINIDESMEGLITINIDES
Increase insulin secretion in the Increase insulin secretion in the 
presence of glucose.presence of glucose.p gp g
Greater effect in postprandial glucose.Greater effect in postprandial glucose.
↓HgbA↓HgbA1c1c 1 71 7 1 8%1 8%↓HgbA↓HgbA1c1c 1.71.7--1.8%1.8%
Cause weight gain (≈ 5Cause weight gain (≈ 5--6 #)6 #)
Caution in hepatic disease.Caution in hepatic disease.
Available in US: Available in US: repagliniderepaglinide ((PrandinPrandin) ) p gp g (( ))
and and nateglinidenateglinide ((StarlixStarlix))



MEGLITINIDES:MEGLITINIDES:
INDICATIONSINDICATIONS

Similar to Similar to sulfonylureassulfonylureas but  much but  much 
shorter halfshorter half--life.life.
To be taken with meals in patients who To be taken with meals in patients who 
need postprandial glucose controlneed postprandial glucose controlneed postprandial glucose control.need postprandial glucose control.
RepaglinideRepaglinide can be used in severe renal can be used in severe renal 
impairmentimpairmentimpairment.impairment.



THIAZOLIDINEDIONESTHIAZOLIDINEDIONES
(( ))((TZD’STZD’S))

Increase insulin sensitivity in skeletalIncrease insulin sensitivity in skeletalIncrease insulin sensitivity in skeletal Increase insulin sensitivity in skeletal 
muscle.muscle.
↓H bA1 1 0↓H bA1 1 0 1 4%1 4%↓HgbA1c 1.0 ↓HgbA1c 1.0 –– 1.4%1.4%
Associated to weight gain, edema, Associated to weight gain, edema, 
anemia, increase in LDL anemia, increase in LDL cholchol and and 
peripheral fractures in women. peripheral fractures in women. 
Beware of Beware of hepatotoxicityhepatotoxicity and CHF.and CHF.
Increase HDL and decrease triglyceridesIncrease HDL and decrease triglyceridesIncrease HDL and decrease triglyceridesIncrease HDL and decrease triglycerides



TZD’s:TZD’s:
INDICATIONSINDICATIONS

Approved as Approved as monotherapymonotherapy or in or in 
combination with combination with sulfonylureassulfonylureas, , yy ,,
metforminmetformin or insulin.or insulin.
Have been considered inHave been considered in prediabetesprediabetesHave been considered in Have been considered in prediabetesprediabetes
since slow the progression of since slow the progression of ββ--cell loss.cell loss.



V WV WCONTROVERSIES WITH CONTROVERSIES WITH TZD’STZD’S

In 2007, metaIn 2007, meta--analysis reported an analysis reported an 
increased risk for MI with the use of increased risk for MI with the use of 
rosiglitazonerosiglitazone..
This analysis had several limitations.This analysis had several limitations.
An interim analysis of RECORD study An interim analysis of RECORD study 
shows no statistically significantshows no statistically significantshows no statistically significant shows no statistically significant 
increased risk of MI, cardiac death or increased risk of MI, cardiac death or 
allall--cause mortality in patients takingcause mortality in patients takingallall cause mortality in patients taking cause mortality in patients taking 
rosirosi; but will be completed in 2009.; but will be completed in 2009.



ADDITIONAL COMMENTSADDITIONAL COMMENTS
This might not be a class effect and each This might not be a class effect and each 
TZD must be evaluated separately.TZD must be evaluated separately.
ThTh P ACTIVEP ACTIVE t d h d i ifi tt d h d i ifi tThe The ProACTIVEProACTIVE study showed a significant study showed a significant 
effect on secondary outcomes (MI, stroke and effect on secondary outcomes (MI, stroke and 
death from any cause) although nodeath from any cause) although nodeath from any cause), although no death from any cause), although no 
significant benefit in terms of primary significant benefit in terms of primary 
outcomes (coronary and peripheral vascular outcomes (coronary and peripheral vascular ( y p p( y p p
events) .events) .
No definitive resolution of controversy at No definitive resolution of controversy at yy
present.present.



NEW THERAPIES IN 
DIABETES



INCRETINSINCRETINSINCRETINSINCRETINS





NATURAL INCRETINNATURAL INCRETIN



YYBYETTABYETTA

Synthetic form of exendinSynthetic form of exendin--4.4.
Injected subcutaneously within one hour Injected subcutaneously within one hour j yj y
prior to breakfast and dinner.prior to breakfast and dinner.
↓↓HgbA1c 1.3%HgbA1c 1.3%↓↓HgbA1c 1.3%HgbA1c 1.3%
Causes a significant weight reduction.Causes a significant weight reduction.
PromotesPromotes ββ cellcell neogenesisneogenesis in rodentsin rodentsPromotes Promotes ββ--cell cell neogenesisneogenesis in rodents.in rodents.
Most common side effect is nauseas Most common side effect is nauseas 
and vomiting, but tends to disappear and vomiting, but tends to disappear 
with time.with time.



BYETTA:BYETTA:
INDICATIONSINDICATIONS

For type 2 diabetics unable to achieve For type 2 diabetics unable to achieve 
glucose control on a sulfonylurea, glucose control on a sulfonylurea, g y ,g y ,
metforminmetformin or a combination of both.or a combination of both.
Not a substitute for insulinNot a substitute for insulinNot a substitute for insulin.Not a substitute for insulin.
Not recommended for severe renal Not recommended for severe renal 
insufficiency (insufficiency (CrClCrCl< 30ml/min/1 73m< 30ml/min/1 73m22))insufficiency (insufficiency (CrClCrCl< 30ml/min/1.73m< 30ml/min/1.73m22).).
Contraindicated in Contraindicated in gastroparesisgastroparesis..



PostmarketingPostmarketing Precaution Precaution 
with with ByettaByetta

Several cases of hemorrhagic or Several cases of hemorrhagic or 
necrotizing pancreatitis have been necrotizing pancreatitis have been g pg p
reported which might be related to reported which might be related to 
ByettaByetta use.use.yy
Has been added to the precaution Has been added to the precaution 
section of safety labelingsection of safety labelingsection of safety labeling.section of safety labeling.
Should be discontinued in persistent Should be discontinued in persistent 
abdominal pain especially accompaniedabdominal pain especially accompaniedabdominal pain, especially accompanied abdominal pain, especially accompanied 
by vomiting.by vomiting.



DPPDPP--IV INHIBITORS:IV INHIBITORS:
VVSITAGLIPTINSITAGLIPTIN ((JANUVIAJANUVIA))

oraloral incretinincretin that increases postprandialthat increases postprandialoral oral incretinincretin that increases postprandial that increases postprandial 
GLPGLP--11
i hibit t di l li hibit t di l linhibits postprandial glucagon inhibits postprandial glucagon 
weight neutral or some weight lossweight neutral or some weight loss
ββ--cell preservationcell preservation
mild risk of nauseas and hypoglycemiamild risk of nauseas and hypoglycemiamild risk of nauseas and hypoglycemiamild risk of nauseas and hypoglycemia
may be associated with higher risk of may be associated with higher risk of 
nasopharyngitisnasopharyngitis UTI headache andUTI headache andnasopharyngitisnasopharyngitis, UTI, headache and , UTI, headache and 
serious allergic reactionsserious allergic reactions



DPPDPP--IV INHIBITORS:IV INHIBITORS:
INDICATIONSINDICATIONS

Can be initiating treatment as Can be initiating treatment as 
monotherapymonotherapy or in combination with or in combination with pypy
metforminmetformin ((JanumetJanumet) or TZD.) or TZD.
StartStart JanuviaJanuvia 100mg once daily with or100mg once daily with orStart Start JanuviaJanuvia 100mg once daily with or 100mg once daily with or 
without food. If without food. If CrClCrCl 3030--50, start 50mg 50, start 50mg 
daily Ifdaily If CrClCrCl < 30 start 25mg daily< 30 start 25mg dailydaily. If daily. If CrClCrCl < 30, start 25mg daily.< 30, start 25mg daily.
Or Or JanumetJanumet 50/500mg twice a day with 50/500mg twice a day with 
meals and increase to 50/1000mg bidmeals and increase to 50/1000mg bidmeals and increase to 50/1000mg bid.meals and increase to 50/1000mg bid.



EXUBERAEXUBERAEXUBERAEXUBERA

Fi t i h l d i liFi t i h l d i liFirst inhaled insulin.First inhaled insulin.
ShortShort--acting insulin given 0acting insulin given 0--10mins 10mins 
before meals.before meals.
Must have Must have spirometryspirometry with FEVwith FEV11 >70% >70% p yp y 1 1 
prior to initiating therapy.prior to initiating therapy.
Causes decrease in pulmonary functionCauses decrease in pulmonary functionCauses decrease in pulmonary function Causes decrease in pulmonary function 
and is contraindicated in smokers and and is contraindicated in smokers and 
asthmatics.asthmatics.asthmatics.asthmatics.
Production has been discontinued.Production has been discontinued.



EXUBERA DEVICE



PRAMLINTIDE PRAMLINTIDE 
( Y )( Y )(‘SYMLIN’)(‘SYMLIN’)

synthetic analoguesynthetic analogue of the of the ββ--cell hormone cell hormone 
amilynamilyn ((cosecretedcosecreted with insulin)with insulin)
i hibit t di l i i li hibit t di l i i linhibits postprandial increase in glucagoninhibits postprandial increase in glucagon
decreases A1c 0.5decreases A1c 0.5--0.7%0.7%
delays gastric emptyingdelays gastric emptying
promotes satiety, decreasing caloric intake promotes satiety, decreasing caloric intake 

d i i ht l (3d i i ht l (3 4 lb )4 lb )and causing weight loss (3and causing weight loss (3--4 lbs)4 lbs)



SYMLINSYMLIN::
INDICATIONSINDICATIONS

As an adjunct therapy for type 1 or type2 As an adjunct therapy for type 1 or type2 
diabetics on regular or rapiddiabetics on regular or rapid--acting insulin acting insulin 
th t h t hi d l t lth t h t hi d l t lthat have not achieved glucose control.that have not achieved glucose control.
Administered subcutaneously 15 Administered subcutaneously 15 minsmins before before 
meals when eating at least 30gms ofmeals when eating at least 30gms of carbscarbsmeals when eating at least 30gms of meals when eating at least 30gms of carbscarbs..
Must be given in a separate syringe from Must be given in a separate syringe from 
insulin and injected at least 2 inches apartinsulin and injected at least 2 inches apartinsulin and injected at least 2 inches apart, insulin and injected at least 2 inches apart, 
cannot be mixed.cannot be mixed.



SYMLINSYMLIN::
DOSINGDOSING

In Type 2 diabetics, start with 60µg In Type 2 diabetics, start with 60µg 
before meals and increase to 120µg if  before meals and increase to 120µg if  µgµg
3 days with no nauseas.3 days with no nauseas.
In Type 1 diabetics start with 15µgIn Type 1 diabetics start with 15µgIn Type 1 diabetics, start with 15µg In Type 1 diabetics, start with 15µg 
before meals and increase to 45 and before meals and increase to 45 and 
then 60µg every 3 days if no nauseasthen 60µg every 3 days if no nauseasthen 60µg every 3 days if no nauseas.then 60µg every 3 days if no nauseas.
Stored in fridge before use and either in Stored in fridge before use and either in 
refrigerator or at room temp after userefrigerator or at room temp after userefrigerator or at room temp after use, refrigerator or at room temp after use, 
for up to 30 days.for up to 30 days.



SYMLINSYMLIN::
V VV VADVERSE EVENTSADVERSE EVENTS

I f t ild t d tI f t ild t d tInfrequent mild to moderate nauseas Infrequent mild to moderate nauseas 
that dissipates over time (usually after that dissipates over time (usually after 
fi t 4 k )fi t 4 k )first 4 weeks).first 4 weeks).
Minimal risk of hypoglycemia which Minimal risk of hypoglycemia which 
would occur within 3 hours of injection would occur within 3 hours of injection 
(reduce 25(reduce 25--50% of short50% of short--acting insulin).acting insulin).
Contraindicated in Contraindicated in gastroparesisgastroparesis..
May interfere with absorption of oralMay interfere with absorption of oralMay interfere with absorption of oral May interfere with absorption of oral 
drugs (take 1hr pre or 2hrs postdrugs (take 1hr pre or 2hrs post--SymlinSymlin))



INSULININSULIN
ANALOGSANALOGSANALOGSANALOGS



Insulin AnalogsInsulin AnalogsInsulin AnalogsInsulin Analogs
Short ActingShort Acting Long ActingLong ActingShort ActingShort Acting
lisprolispro ((HumalogHumalog de Lillyde Lilly))

Long ActingLong Acting
glargineglargine ((LantusLantus de Aventisde Aventis))

aspartaspart ((NovologNovolog de Novode Novo)) detemirdetemir ((LevemirLevemir de Novode Novo))

glulisineglulisine ((ApidraApidra de Aventisde Aventis))



ShortShort--Acting Acting InsulinsInsulins

Type           Onset          Peak      DurationType           Onset          Peak      Duration
Regular 30Regular 30--60min 260min 2--4hr 54hr 5--8hr8hrRegular    30Regular    30 60min       260min       2 4hr        54hr        5 8hr8hr
LisproLispro 00--15min      0.515min      0.5--1.5hr    31.5hr    3--5hr5hr
A tA t 00 15 i 115 i 1 3h 33h 3 5h5hAspartAspart 00--15min        115min        1--3hr        33hr        3--5hr5hr
GlulisineGlulisine 00--15min     0.515min     0.5--1.5hr    31.5hr    3--5hr5hr

TThe analogs are associated to less hypoglycemic he analogs are associated to less hypoglycemic 
episodes and provide more flexibility to mealtime episodes and provide more flexibility to mealtime 
than Regular insulin.than Regular insulin.



LongLong--Acting Acting InsulinsInsulins

Type           Onset         Peak     DurationType           Onset         Peak     Duration

NPH         2NPH         2--4hr         44hr         4--8hr       108hr       10--16hr16hr
Gl iGl i 11 2h 24h2h 24hGlargineGlargine 11--2hr         none          24hr2hr         none          24hr
DetemirDetemir*    1*    1--2hr        none       122hr        none       12--20hr20hr

* Could require twice daily dosage, but is associated to * Could require twice daily dosage, but is associated to 
less weight gain and less hypoglycemic episodesless weight gain and less hypoglycemic episodesless weight gain and less hypoglycemic episodes less weight gain and less hypoglycemic episodes 
than NPH.than NPH.



Analog Insulin MixAnalog Insulin Mix

HumalogHumalog mix 75/25 (mix 75/25 (lisprolispro with and with and 
without without protamineprotamine))pp ))

HumalogHumalog mix 50/50mix 50/50
NovologNovolog mix 70/30 (mix 70/30 (aspartaspart with andwith andNovologNovolog mix 70/30 (mix 70/30 (aspartaspart with and with and 

without without protamineprotamine))



GUIDELINES FOR GUIDELINES FOR 
DIABETESDIABETESDIABETES DIABETES 

MANAGEMENTMANAGEMENTMANAGEMENTMANAGEMENT



AACE Guidelines AACE Guidelines 
for untreated diabeticsfor untreated diabeticsfor untreated diabeticsfor untreated diabetics

HgbA1c HgbA1c 
6%6% 7%7%

TreatmentTreatment
oraloral monotherapymonotherapy6%6%--7%7% oral oral monotherapymonotherapy

((metforminmetformin, , glitazonesglitazones, , 
secretagogessecretagogessecretagogessecretagoges, , 

DPPDPP--IV IV inhinh or or 
 glucosidaseglucosidase inhinh))

7%7% 8%8%

--glucosidaseglucosidase inhinh))

2 l t2 l t7%7%--8%8% 2 oral agents2 oral agents



AACE Guidelines AACE Guidelines 
for untreated diabeticsfor untreated diabeticsfor untreated diabeticsfor untreated diabetics

HgbA1c HgbA1c 
8%8% 10%10%

TreatmentTreatment
high dose oralhigh dose oral8%8%--10%10% high dose oral high dose oral 
combinationcombination or or basal basal 
insulin/ premixedinsulin/ premixed

>10%>10%

insulin/ premixed insulin/ premixed 
insulininsulin

High dose oral combo High dose oral combo >10%>10% gg
andand basal/bolus or basal/bolus or 
premixed insulinpremixed insulin



PATIENTS PREVIOUSLY TREATED PATIENTS PREVIOUSLY TREATED 
WITH ORAL AGENTSWITH ORAL AGENTSWITH ORAL AGENTSWITH ORAL AGENTS

HgbA1c HgbA1c 
6 5%6 5% 8 5%8 5%

TreatmentTreatment
dddd tidtid tt6.5%6.5%--8.5%8.5%

despite oral combodespite oral combo
add add exenatideexenatide to to 
oral therapy or add oral therapy or add 

thi d l tthi d l t

6 5%6 5%--8 5%8 5%

a third oral agenta third oral agent

6.5%6.5% 8.5%8.5%
despite intensified despite intensified 

oral combooral combo

add insulinadd insulin

oral combooral combo



PATIENTS PREVIOUSLY TREATED PATIENTS PREVIOUSLY TREATED 
WITH ORAL AGENTSWITH ORAL AGENTSWITH ORAL AGENTSWITH ORAL AGENTS

HgbA1c HgbA1c 
8 5%8 5%

TreatmentTreatment
>8.5%>8.5%

despite oral despite oral Intensify basal/bolus Intensify basal/bolus 
ins lin or addins lin or addcombination combination 

therapy and insulintherapy and insulin
insulin or add insulin or add 
pramlintidepramlintide to to 
insulin therapyinsulin therapyinsulin therapyinsulin therapy



BASAL INSULIN REGIMEBASAL INSULIN REGIME

Start longStart long--acting insulin at 0.2 U/kg acting insulin at 0.2 U/kg hshs
as basal insulin and continue oral as basal insulin and continue oral 
therapy.therapy.
Monitor fasting glucose and giveMonitor fasting glucose and giveMonitor fasting glucose and give Monitor fasting glucose and give 
correction bolus to reach appropriate correction bolus to reach appropriate 
dosedosedose. dose. 



TREATTREAT--TOTO--TARGET TARGET 
PROTOCOLPROTOCOL

77--day average FBSday average FBS Correction doseCorrection dose

< 70< 70
7070--100100

-- 22
00

101101--120120
121121--140140

+ 2+ 2
+ 4+ 4121121 140140

141141--180180
>180>180

 4 4
+ 6+ 6
+ 8+ 8>180>180 + 8+ 8



Insulin MixInsulin Mix
(Humalog75/25 Novolog70/30):(Humalog75/25 Novolog70/30):(Humalog75/25, Novolog70/30):(Humalog75/25, Novolog70/30):

Starting PatientsStarting Patients

Patients New to InsulinPatients New to Insulin
Twice daily:Twice daily:yy

At breakfast: Start with 10 unitsAt breakfast: Start with 10 units
At evening meal: Start with 10 unitsAt evening meal: Start with 10 unitst e e g ea Sta t t 0 u tst e e g ea Sta t t 0 u ts

Once daily:Once daily:
At evening meal: Start with 10 unitsAt evening meal: Start with 10 unitsAt evening meal: Start with 10 unitsAt evening meal: Start with 10 units



BASAL/BOLUS REGIMEBASAL/BOLUS REGIME
•• Determine TDD (= 0.5 U/kg)Determine TDD (= 0.5 U/kg)

•• TDD is then divided into ½ as basal insulin TDD is then divided into ½ as basal insulin s t e d ded to as basa sus t e d ded to as basa su
and ½ as bolus insulinand ½ as bolus insulin

•• 50% TDD is BASAL (TDD X 0.5 U/kg)50% TDD is BASAL (TDD X 0.5 U/kg)50% s S ( 0 5 U/ g)50% s S ( 0 5 U/ g)

–– -- Given at bedtimeGiven at bedtime

50% TDD i BOLUS (TDD X 0 5 U/k )50% TDD i BOLUS (TDD X 0 5 U/k )•• 50% TDD is BOLUS (TDD X 0.5 U/kg)50% TDD is BOLUS (TDD X 0.5 U/kg)

–– -- Divided between breakfast, lunch, Divided between breakfast, lunch, 
d kd ksupper, and snacks supper, and snacks 



COMING COMING 
ATTRACTIONSATTRACTIONS



GLPGLP--1 ANALOGS1 ANALOGSGLPGLP 1 ANALOGS1 ANALOGS

ByettaByetta--LAR (once a week)LAR (once a week)
--appears to achieve better HgbA1cappears to achieve better HgbA1cappears to achieve better HgbA1c appears to achieve better HgbA1c 
control (control (↓↓1.9%), less nauseas and 1.9%), less nauseas and 
similar weight loss similar weight loss s a e g t osss a e g t oss
--approval for this summer halted due to approval for this summer halted due to 
concerns about comparability of newconcerns about comparability of newconcerns about comparability of new concerns about comparability of new 
production facility with original facility production facility with original facility 
producing the prototypeproducing the prototypeproducing the prototypeproducing the prototype



GLPGLP--1 ANALOGS1 ANALOGS

LiraglutideLiraglutide (one injection daily)(one injection daily)
-- ↓HgbA1c 1 6% and may also have↓HgbA1c 1 6% and may also have↓HgbA1c 1.6% and may also have ↓HgbA1c 1.6% and may also have 

useful effects on endothelial dysfunctionuseful effects on endothelial dysfunction
FDA approval still pending untilFDA approval still pending until-- FDA approval still pending until FDA approval still pending until 

concerns about relation to Cconcerns about relation to C--cell tumors cell tumors 
on rodents is clarifiedon rodents is clarifiedon rodents is clarifiedon rodents is clarified



DPPDPP--4 INHIBITORS4 INHIBITORS
VildagliptinVildagliptin ((GalvusGalvus))VildagliptinVildagliptin ((GalvusGalvus))

-- concerns regarding adverse skin concerns regarding adverse skin 
ti d l i i t iti d l i i t ireactions and renal impairment in reactions and renal impairment in 

earlier animal trials have been raised earlier animal trials have been raised 
d i FDA i h lti it ld i FDA i h lti it lduring FDA review, halting its approvalduring FDA review, halting its approval
SaxagliptinSaxagliptin ((OnglyzaOnglyza))

-- FDA review postponed until July 30 FDA review postponed until July 30 
due to requirement of more stringent due to requirement of more stringent q gq g
clinical trials to assess cardiac risk.clinical trials to assess cardiac risk.



NOVEL NOVEL 
TREATMENTS FORTREATMENTS FORTREATMENTS FORTREATMENTS FOR

DIABETESDIABETESDIABETESDIABETES



SGLTSGLT--2 (Na+/glucose2 (Na+/glucose--linked linked 
transporter) Inhibitorstransporter) Inhibitors

DapagliflozinDapagliflozin
-- increases urine glucose excretionincreases urine glucose excretiongg
-- may be associated to weight loss of  may be associated to weight loss of  

≈≈55--7# due to 2007# due to 200--300 calories lost in300 calories lost in55 7# due to 2007# due to 200 300 calories lost in 300 calories lost in 
urine dailyurine daily

-- urine infections or electrolyteurine infections or electrolyte-- urine infections or electrolyte urine infections or electrolyte 
abnormalities have not been seenabnormalities have not been seen

currently in Phase 3 trialscurrently in Phase 3 trials--currently in Phase 3 trialscurrently in Phase 3 trials




