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ODbjectives

Discuss the 8 core defects in type 2 DM
Review the Natural History of Diabetes

Review Pharmacologic Therapy Used in Type 2 DM and current
CVOT data and trials

Use of Technology in Type 2 DM

Insulin pump/delivery devices

Continuous Glucose Monitoring

Web Based Programs

Smart Phone Apps

Clinical Practice Guidelines




Statistics from the ADA

PrevalenceIn 2015, 30.3 million Americans, or 9.4% of the population, had diabetes.
Approximately 1.25 million American children and adults have type 1 diabetes.

Undia_ﬂ_nosed Of the 30.3 million adults with diabetes, 23.1 million were diagnosed, and
7.2 million were undiagnosed.

Prevalence in Seniord he percentage of Americans age 65 and older remains high, at
25.2%, or 12.0 million seniors (diagnosed and undiagnhosed).

New Casesl.5 million Americans are diagnosed with diabetes every year.
Prediabetes In 2015, 84.1 million Americans age 18 and older had prediabetes.

Deaths Diabetes remains the 7th leading cause of death in the United States in 2015, with
79,535 death certificates listing it as the underlying cause of death, and a total of 252,806
death certificates listing diabetes as an underlying or contributing cause of death.



Type 2 DM

Banting lecture in 2009
From the Triumvirate to the Octet

Dr. RalplDefronzodescribes the core
defects and the natural history of
type 2 DM.
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History of Diabetes

U 4-7 years before dx> impaired
glucose tolerance/insulin
resistance/increased insulin
secretion-> Fasting Bgs are normal
to slightly elevated

U At diagnosis> Beta cell failure,
increased hepatic glucose
production, insulin resistance, post
prandial and fasting blood sugars
are elevated.

U Early intervention is key!
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Therapy

Aimed at treating the 8 core defects
HbAlc reduction
Tolerabillity

Safety profile
CVOT

Affordable



Early Intervention is Key

Diabetes Prevention Prograghigh risk patients randomized
Into 3 interventions
Lifestylec weight loss, lower calorie, low fat diet, intensive counseling,
exercise 150 minutes/week.
Reduced chance of developing DM by 58%, in patients age > 60, 71% reduction
Metformin ¢ 850 mg BID
Reduced chance of developing DM by 31%
Placebag routine counseling
11%/year developed DM



AACE/ADA treatment guidelines

n/. For patients without concurrent serious N1 ~ & L0y Forpatients with concurrent serious
“¥ iliness and at low hypoglycemic risk ' e=" ¥ liness and at risk for hypoglycemia

LIFESTYLE THERAPY (including Medically Assisted Weight Loss)

Entry A1C <7.5% Entry A1C 2 7.5%

MONOTHERAPY*
DUAL THERAPY*

GLP-1 RA
SGLT-2i

DPP-4i

MET ,

or other
1st-line Basal Insulin
agent

i Colesevelam

Bromocriptine QR
AGi

SU/GLN
If not at goal in 3 months
proceed to Dual Therapy
If not at goal
in 3 months
proceed to
Triple Therapy

TRIPLE THERAPY*
~ GLP-1RA

SGLT-2i

MET ~

or other A
1st-line
agent +
2nd-line
agent

ZD
Basal insulin
DPP-4i
Colesevelam

Bromocriptine QR

If not at goal in
3 months proceed
to or intensify
insulin therapy

PROGRESSION OF DISEASE

Entry A1C > 9.0%

DUAL INSULIN
Therapy +

Other
OR Agents

TRIPLE
Therapy

ADD OR INTENSIFY
INSULIN

Refer to Insulin Algorithm

Few adverse events and/or
possible benefits

L. use with caution
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Hyperglycemia in Type 2 Diabetes
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Metformin

Biguanide

Lowers hepatic glucose output
Gl side effects

Caution with renal impairment
Other benefits

First Line therapy



Incretin based therapy

GLP1 agonists DPP4inhibitors
Injectable, 12 times daily, or weekly Oral therapy
therapy No CV benefits, but safe
Studies on oral therapy Raises native incretin levels from the
Pharmacologic doses of incretin Gl tract by inhibiting breakdown
mimetics Weight neutral
Some CV data for liraglutide, (7 Adjustments for renal function
semaglutide qi
Weight loss Myalgias

Safe for reduced renal function Lower HbAlc reduction than GilP

Concern for pancreatitis
SE: nausea/myalgias

Mechanism: increases insulin secretion by the beta cells and reduce glucagon secretion by the alpha cells in the pa



SGLT2 inhibition

Blocks the reabsorption of glucose in the kidney.
Threshold for glucose excretion 180 mg/dl, increased in DM to 220

Lowers to about 8100 mg/dl
SE

Mycotic infection
Caution with renal impairmenggfr> 45 or > 60
Warnings about amputation

Benefits
HbAlc reduction
BP reduction
Weight loss
CV data



Thiazolidinedione

PPARjamma receptor
Improves insulin sensitivity
Caution in cardiac patients

Caution in liver dysfunction



Other Meds

Colesevelang mechanism unknown/Gl tract?

Dopamine Receptor AgonistShort acting bromocriptine>
Improves insulin sensitivity, works in the brain.

Alphac glucosidase inhibitogslows carbohydrate breakdown In
the Gl tract



Sulfonylurea

Long acting and short acting

Increase insulin production by the beta cell (glucose independent
mechanism)

Last on treatment algorithm
Not for use in the elderly!
Hypoglycemia and weight gain.

CV data suggests increased morbidity and mortality with use.



Combination therapy

SGLIMetformin

DPP4 ¢ Metformin
SGLP2/DPP4 combination
Metformin/TZD
Metformin/SU

TZD/DPH

Insulin/GLPL




Insulin

Initiation with basal inulin

Intensifying with bolus insulin: subcutaneous or inhaled
Set dose at meals vs carb counting calculating doses

Needs high frequency of BG monitoring



History of Medications:
My training and practice
Fellowship 20042008

Meta-analysis regarding cardiovascular safety by Dr. Nissen (cardiology)

D/C of TZD use and introduction of DAPRhibition/incretin based
therapy

Dr. Rasoulat the VA noted no CV data for new meds to compare vs
TZD!

FDA to institute CVOT to be sure meds were safe.



Meta Analysis

Steve Nissen. MD cardiologist
NEJM June 2007
42/116 clinical trials using rosiglitazone met criteria for analysis

All occurrences of myocardial infarction and death from cardiovascular causes
were tabulated

Rosiglitazone was associated witBignificant increase in the risk of myocardial
Infarction and with an increase in the risk of death from cardiovascular causes that
had borderline significanc®ur study was limitetby a lack of access to original
source data, which would have enabled tHimeevent analysis. Despite these
limitations, patients and providers should consider the_PotentlaI or serious
adverse cardiovascular effects of treatment with rosiglitazone for type 2 diabetes.




CVOT

ACCORD Trial
Insulingnon-inferior
SGLR2 ¢ EmpaReg, empagliflozin

Devotec Liraglutide



ACCORD

Action to Control Cardiovascular Risk in Diabetes

Normal HbAlc < 6% vs/MP% HbALc to see if there was a reduction
In the rate of CV events in established cv disease or equivalents

Primary outcome was a composite of nonfatal myocardial infarction,
nonfatal stroke, or death from cardiovascular causes

Higher mortality in the intensivvherapy group led to a
discontinuation of intensive therapy after a mean of 3.5 years of

follow-up.



ACCORD data

At 1 year, stable median glycated hemoglobin levels of 6.4% and 7.5%
were achieved In the intensivierapy group and the standard
therapy group, respectively.

The primary outcome occurred in 352 patients in the intensive
therapy group, as compared with 371 in the standdrdrapy group
(hazard ratio, 0.90; 95% confidence interval [CI], 0.78 to 1.04; P=0.16)

257 patients in the intensivtherapy group died, as compared with
203 patients in the standartherapy group (hazard ratio, 1.22; 95%
Cl, 1.01 to 1.46; P=0.04)
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ACCORD Results

\ I
/ Table 4. Primary and Secondary Outcomes.*
Hazard Ratio
Outcome Intensive Therapy (N=5128) Standard Therapy (N=5123) (95% CI) P Value
no. of patients (%) % peryr no. of patients (%) % peryr
Primary outcome 352 (6.9) 211 371 (7.2) 2.29 0.90 (0.78-1.04) 0.16
Secondary outcome
Death
Any cause 257 (5.0) 1.41 203 (4.0) 1.14 1.22 (1.01-1.46) 0.04
Cardiovascular causes 135 (2.6) 0.79 94 (1.8) 0.56 1.35 (1.04-1.76) 0.02
Nonfatal myocardial infarction 186 (3.6) 111 235 (4.6) 1.45 0.76 (0.62-0.92) 0.004
Nonfatal stroke 67 (1.3) 0.39 61 (1.2) 037 1.06 (0.75-1.50) 0.74
Fatal or nonfatal congestive heart 152 (3.0 0.90 124 (2.4) 0.75 1.18 (0.93-1.49) 0.17
failure
Causes of death
Any 257 (5.0) 1.41 203 (4.0) 1.14 1.22 (1.01-1.46) 0.04
Unexpected or presumed cardio- 86 (1.7) 67 (1.3)
vascular disease
Fatal myocardial infarctionf 19 (0.4) 13 (0.3)
Fatal congestive heart failuref 23 (0.4) 16 (0.3)
Fatal proceduret
For cardiovascular disease 10(0.2) 3(0.1)
For noncardiovascular disease 1 (<0.1) 3(0.1)
Fatal arrhythmiaf 4(0.1) 10 (0.2)
Fatal strokey 9(0.2) 11 (0.2)
Other cardiovascular diseasef 8(0.2) 10 (0.2)
Cancer 65 (1.3) 63 (1.2)
Condition other than cancer or 50 (1.0) 35 (0.7)
cardiovascular disease:
Undetermined 7(0.1) 11 (0.2)

* The primary outcome was the first occurrence of nonfatal myocardial infarction or nonfatal stroke or death from cardiovascular causes. Data
within categories are not mutually exclusive, and patients who were classified as having more than one possible cause of death are listed in
the relevant categories. Hazard ratios are for the intensive-therapy group as compared with the standard-therapy group.

 This condition was a component of the outcome of fatal cardiovascular disease.

Qﬂditional details are provided in the Supplementary Appendix.




HbA1lc lowering vs the
treatment?

CV studies were to first prove medications were saf



\/ ORIGIN: Outcome reduction with initial glargine intervention IS |t the

NEJM 2012

) insulin?

X Secondary
prevention

x Early DM

x Lantus vs standard
of care

DEVOTE TRIAL (insulin
degludechad similar

CV safety profile with
less hypoglycemia.)
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