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Objectives

1.  To Improve awareness of up-to-date guidelines in the management of diabetes and 
hyperlipidemia

2. To ensure emphasis on treatment options that provide specific demonstrable benefit with regards 
to reduction in cardiovascular risk

3. To improve the percentage of patients who have modifiable cardiovascular risk factors at 
recommended targets



The Holy TrinityThe Holy Trinity
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LDLLDL



CV  Risk:  LDL-C and HDL-CCV  Risk:  LDL-C and HDL-C

For any level of LDL-C, For any level of LDL-C, 
HDL-C is inversely HDL-C is inversely 
related to CHD riskrelated to CHD risk

Rule of 1’sRule of 1’s

For every 1% shift in For every 1% shift in 
HDL-C or LDL-C, event HDL-C or LDL-C, event 
rates are ~1% lowerrates are ~1% lower

Gordon T et al. Am J Med 1977;62:707-714.
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LRC Follow-up Study:  LRC Follow-up Study:  CVD Mortality by Non-CVD Mortality by Non-
HDL-C and LDL-C in MenHDL-C and LDL-C in Men

Cui Y et al. Arch Intern Med 2001;161:1413-1419.

LRC = Lipid Research Clinics; RR = Relative 
risk; CI = confidence interval.
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LDL – Lowering DrugsLDL – Lowering Drugs

Bile Acid SequestrantsBile Acid Sequestrants:  :   ↓ ↓ 15-30%15-30%

FibratesFibrates:  :   ↓ ↓ 5-20%5-20%

Nicotinic AcidNicotinic Acid:  :   ↓ ↓ 5-25%  (≥ 1,000 mg/day)5-25%  (≥ 1,000 mg/day)

HMG CoA reductase inhibitorsHMG CoA reductase inhibitors:   (:   (StatinsStatins))
 ↓ ↓ 18-55%18-55%

Rosuvastatin > Atorvastatin > Simvastatin >Rosuvastatin > Atorvastatin > Simvastatin >
      Lovastatin, Pravastatin, FluvastatinLovastatin, Pravastatin, Fluvastatin

EzetimibiEzetimibi:  Up to 30% :  Up to 30% 



STATINSSTATINS



Major Initial Statin TrialsMajor Initial Statin Trials



Updated ATP III LDL-C Goals and Cutpoints for Updated ATP III LDL-C Goals and Cutpoints for 
TherapyTherapy

Grundy SM et al. Circulation 
2004;110:227-239.



Evolution of the NCEP GuidelinesEvolution of the NCEP Guidelines

1970s1970s 19881988 19931993 20012001

ATP IATP I ATP IIATP II ATP IIIATP III

FraminghamFramingham

MRFITMRFIT

LRC-CPPTLRC-CPPT

Coronary Drug Coronary Drug 
ProjectProject

Helsinki Heart Helsinki Heart 
StudyStudy

CLAS (angio)CLAS (angio)

Angiographic Angiographic 
TrialsTrials

(FATS, POSCH, (FATS, POSCH, 
SCOR, STARS, SCOR, STARS, 
Ornish, MARS)Ornish, MARS)

Meta-AnalysesMeta-Analyses

(Holme, Rossouw)(Holme, Rossouw)

4S, WOSCOPS, CARE, 4S, WOSCOPS, CARE, 
LIPID, LIPID, 
AFCAPS/TexCAPS, AFCAPS/TexCAPS, 
VA-HIT, othersVA-HIT, others



Post–ATP III Clinical TrialsPost–ATP III Clinical Trials

HPSHPS (simvastatin 40) (simvastatin 40)

PROSPERPROSPER (pravastatin 40) (pravastatin 40)

ALLHAT-LLTALLHAT-LLT (pravastatin 40) (pravastatin 40)

ASCOT-LLAASCOT-LLA (atorvastatin 10) (atorvastatin 10)

PROVE ITPROVE IT (pravastatin 40 vs.  (pravastatin 40 vs. 
atorvastatin 80)atorvastatin 80)



HEART  PROTECTION  STUDYHEART  PROTECTION  STUDY

The LancetThe Lancet, July 6, 2002 and June 14, 2003, July 6, 2002 and June 14, 2003
14, 573 patients with CAD (5,963 with DM)14, 573 patients with CAD (5,963 with DM)
Looked at those whose LDL started <116Looked at those whose LDL started <116

LDL < 77 mg/dL showed ~25% RR red. in CV deathLDL < 77 mg/dL showed ~25% RR red. in CV death
Subsequent paper looked at DM vs. non-DM pts.Subsequent paper looked at DM vs. non-DM pts.

Diabetics had major risk reduction with LDL < 77Diabetics had major risk reduction with LDL < 77
Non-diabetics had RR red. that was borderline with LDL < 77Non-diabetics had RR red. that was borderline with LDL < 77

Lower range of those who benefited was 70 mg/dLLower range of those who benefited was 70 mg/dL

So, diabetics with CAD benefited clearly from So, diabetics with CAD benefited clearly from 
LDL reduction to at least < 77, perhaps < 70LDL reduction to at least < 77, perhaps < 70



Incidence of Recurrent MI or CHD Death according to Incidence of Recurrent MI or CHD Death according to 
Achieved LDL-C or CRP Levels: PROVE IT–TIMI 22Achieved LDL-C or CRP Levels: PROVE IT–TIMI 22
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Ridker PM et al. N Engl J Med 2005;352:20-28. Copyright 
2005 Massachusetts 
Medical Society. All rights reserved.
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Updated ATP III LDL-C Goals and Cutpoints for Updated ATP III LDL-C Goals and Cutpoints for 
TherapyTherapy

Grundy SM et al. Circulation 
2004;110:227-239.



STATINSSTATINS



EzetimibeEzetimibe



IMPROVE-ITIMPROVE-IT



PCSK-9PCSK-9



PCSK-9PCSK-9

.   Discovered in 2003 Discovered in 2003 

.   Montreal Clinical Research Institute (Canada)Montreal Clinical Research Institute (Canada)

.   Chromosome 1Chromosome 1

.   Expressed primarily in liver, kidney, and intestineExpressed primarily in liver, kidney, and intestine

.   GOF mutation in French family with FHGOF mutation in French family with FH
.

.   Very high cholesterolVery high cholesterol

.   High incidence of CVDHigh incidence of CVD
.   Dallas Heart Study, LOF mutation in AA familyDallas Heart Study, LOF mutation in AA family

.

.   Very low cholesterolVery low cholesterol

.   Markedly reduced incidence of CVDMarkedly reduced incidence of CVD



Yimo Zhou, et. al (Meta Yimo Zhou, et. al (Meta 
Analysis)Analysis)



PCSK-9 InhibitionPCSK-9 Inhibition

.   First available in 2015 First available in 2015 

.

.   Monoclonal AntibodiesMonoclonal Antibodies
.

.   Alirocumab (Praluent)Alirocumab (Praluent)

.   Evolocumab (Repatha)Evolocumab (Repatha)

.

.   Nucleic Acid DrugsNucleic Acid Drugs
.

.   Antisense Oligonucleotides (ASO’s)Antisense Oligonucleotides (ASO’s)

.   Inclisiran (Leqvio)Inclisiran (Leqvio)



PCSK-9 InhibitorsPCSK-9 Inhibitors



Praluent (alirocumab)Praluent (alirocumab)

. IndicationIndication:  Adjunct to diet and maximally-tolerated statin therapy in::  Adjunct to diet and maximally-tolerated statin therapy in:
. HeFHHeFH
. ASCVDASCVD
. Reduction in risk of MI, CVA, UA requiring hospitalizationReduction in risk of MI, CVA, UA requiring hospitalization
.

. DosageDosage:  75mg SQ every 14 days (may be increased to 150mg):  75mg SQ every 14 days (may be increased to 150mg)

.

. Dosage formsDosage forms:  75 mg/mL or 150 mg/mL:  75 mg/mL or 150 mg/mL
. Auto-injectorAuto-injector
. Pre-filled syringePre-filled syringe



Alirocumab Clinical TrialsAlirocumab Clinical Trials



 

 ODYSSEY LONG TERM ODYSSEY LONG TERM 
 Post Hoc AnalysisPost Hoc Analysis



Repatha (evolocumab)Repatha (evolocumab)

. IndicationIndication:  Adjunct to diet and maximally-tolerated statin therapy in::  Adjunct to diet and maximally-tolerated statin therapy in:
. HeFHHeFH
. ASCVDASCVD
. HoFHHoFH
. Reduction in risk of MI, CVA, and coronary revascularizationReduction in risk of MI, CVA, and coronary revascularization
.

. DosageDosage::
. HeFHHeFH or  or ASCVDASCVD:  140mg SQ every 14 days or 420mg SQ monthly:  140mg SQ every 14 days or 420mg SQ monthly
. HoFHHoFH:  420mg SQ once monthly:  420mg SQ once monthly
.

. Dosage formsDosage forms:  140 mg/mL SureClick Pens or pre-filled syringes:  140 mg/mL SureClick Pens or pre-filled syringes



Evolocumab Clinical TrialsEvolocumab Clinical Trials



FOURIER TrialFOURIER Trial



FOURIER TrialFOURIER Trial



Leqvio (inclisiran)Leqvio (inclisiran)



Leqvio (inclisiran)Leqvio (inclisiran)

. IndicationIndication:  Adjunct to diet and maximally-tolerated statin therapy in::  Adjunct to diet and maximally-tolerated statin therapy in:
. HeFHHeFH
. Primary hypercholesterolemia or mixed dyslipidemiaPrimary hypercholesterolemia or mixed dyslipidemia
.

. DosageDosage::
. 284mg SQ initial dose and at 3 months284mg SQ initial dose and at 3 months
. 284mg SQ every 6 months thereafter284mg SQ every 6 months thereafter
.

. Dosage formsDosage forms:  284mg/1.5mL pre-filled syringe:  284mg/1.5mL pre-filled syringe



Leqvio (inclisiran)Leqvio (inclisiran)



Leqvio (inclisiran)Leqvio (inclisiran)



Nexletol (bempedoic acid)Nexletol (bempedoic acid)



Nexletol (bempedoic acid)Nexletol (bempedoic acid)



CLEAR TrialCLEAR Trial



Nexletol (bempedoic acid)Nexletol (bempedoic acid)

. IndicationIndication:  Adjunct to diet::  Adjunct to diet:
. With other LDL-lowering therapyWith other LDL-lowering therapy
. Alone when concomitant LDL-lowering therapy is not possibleAlone when concomitant LDL-lowering therapy is not possible
. Primary hyperlipidemiaPrimary hyperlipidemia
. HeFHHeFH
. Reduction in risk of MI and coronary revascularizationReduction in risk of MI and coronary revascularization

Adults unable to take recommended statin therapyAdults unable to take recommended statin therapy

Established CVD or high-risk for CV event (without known CVD)Established CVD or high-risk for CV event (without known CVD)
.

. DosageDosage::
. NexletolNexletol:  180mg tablets:  180mg tablets
. NexlizetNexlizet:  180/10mg tablets (bempedoic acid + ezetimibe):  180/10mg tablets (bempedoic acid + ezetimibe)



How low should we go ?How low should we go ?



Newer Diabetic Treatment Newer Diabetic Treatment 
OptionsOptions



Treatment of Diabetes MellitusTreatment of Diabetes Mellitus
Orals:

Biguanides
Metformin (Liver releases less sugar, insulin works better)

Sulfonylureas
Glipizide, glyburide, glimepiride (  ↑ insulin release)

Thiazolidinediones
Actos, Avandia (Insulin works better)

DPP—4 Inhibitors
Januvia, Onglyza, Tradjenta, Nesina
             (helps pancreas at meal-time)

Alpha-glucosidase inhibitors
Acarbose (blocks gucose absorption in gut)

SGLT-2 Inhibitors
Invokana, Farxiga, Jardiance, Stegalatro
            (pass more glucose in urine, weight loss)

Injectable Incretin Therapy
Byetta, Victoza, Bydureon, Trulicity, Ozempic, Mounjaro
                  (helps pancreas, weight loss)



Treatment of Diabetes MellitusTreatment of Diabetes Mellitus

INSULIN

Basal:
Long-acting:  Lantus, Levemir, Toujeo, Tresiba
Intermediate:  NPH (N)

Prandial:  
Fast-acting:  Regular (R)
Rapid-acting:  Novolog, Humalog, Apidra
Ultra-rapid-acting:  Fiasp, Lyumjuev 

Mixed:
70/30  (NPH + R)  (NPH + log)
75/25  (NPH + R)  (NPH + log)
50/50  (NPH + R)  (NPH + log)

Humulin R U500 (500u/mL), for those requiring >200 units per day

Basal/GLP-1:
Xultify, Soliqua















SGLT2 InhibitorsSGLT2 Inhibitors

FDA-Approved AgentsFDA-Approved Agents
. CanagliflozinCanagliflozin
. DapagliflozinDapagliflozin
. EmpagliflozinEmpagliflozin
. ErtugliflozinErtugliflozin

Key FeaturesKey Features

. Oral administrationOral administration

. Inhibit reabsorption of Inhibit reabsorption of 
glucose into the glucose into the 
bloodstream from renal bloodstream from renal 
fluidfluid

SGLT2, sodium-glucose cotransporter 2.
DeFronzo RA, et al. Diabetes Obes Metab. 2012;14:5-14.



Safety Considerations with SGLT2 Safety Considerations with SGLT2 
InhibitorsInhibitors

Garber AJ, et al. Endocr Pract. 2013;19(suppl 2):1-48.Farxiga (dapagliflozin) 
prescribing information. Princeton, NJ: Bristol-Meyers Squibb Company. 2014.
Invokana (canagliflozin) prescribing information. Titusville, NJ: Janssen 
Pharmaceuticals, Inc. 2014.













Please see Important Safety Information, including Boxed Warning about possible thyroid 
tumors, including thyroid cancer, throughout this deck, the Full Prescribing Information, and 
Medication Guide in the participant guide.

GIP IS A POTENT INSULIN SECRETAGOGUE AND THE 
PRIMARY MEDIATOR OF THE INCRETIN EFFECT1,2

*P<0.05 vs oral glucose.1

IV=intravenous.
1. Nauck MA, et al. Diabetes Obes Metab. 2018;20(suppl 1):5-21. 2. Nauck MA, et al. Diabetes. 2019;68(5):897-900.

GIP is responsible for nearly two-thirds 
of the incretin effect in people without 

T2D, contributing more to insulin 
secretion than GLP-1.2

Incretin 
contributions 

to 
postprandial 

insulin 
release from 

the 
pancreas2

GLP-1~33%GIP~67%

The Incretin Effect of GIP and GLP-1 Is Diminished in 
People With T2D1

Oral glucose 
(50 g)IV glucose 
(variable)

Insulin secretion is 
enhanced after      oral vs 
IV administration of 
glucose     (incretin effect)

Diminished incretin effect

People With T2DPeople Without T2D
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Incretin TherapyIncretin Therapy

FDA-Approved AgentsFDA-Approved Agents



Safety Considerations with GLP-1 RA’sSafety Considerations with GLP-1 RA’s



Glucose ReductionGlucose Reduction

1. Nauck MA, et al. Int J Clin Pract. 2009;63:46-55. 2. Taskinen MR, et al. Diabetes Obes Metab. 2011;13:65-
74. 3. DeFronzo RA, et al. Diabetes Care. 2009;32:1649-1655. 4. Charbonnel B, et al. Diabetes Care. 
2006;29:2638-2643. 5. Ahrén B, et al. Diabetes Care. 2014;37:2141-2148.6. Dungan KM, et al. Lancet. 
2014;384:1349-1357. 7. DeFronzo RA et al. Diabetes Care. 2005;28:1092-1100. 8. Bergenstal RM, et al. 
Lancet. 2010;376:431-439. 9. Pratley RE, et al. Lancet. 2010;375:1447-1456.  10. Cefalu WT, et al. Lancet. 
2013;382:941-950. 11. Nauck MA, et al. Diabetes Care. 2011;34:2015-2022. 12. Haring HU, et al. Diabetes 
Care. 2014;37:1650-1659.



Treatment of Diabetes MellitusTreatment of Diabetes Mellitus

GOALS OF TREATMENT:GOALS OF TREATMENT:
Diabetic Goals:Diabetic Goals: ADAADA ACEACE

A1c:A1c:                      < 7%                      < 7%           < 6.5%           < 6.5% 
Preprandial:             70-130            < 110Preprandial:             70-130            < 110
Postprandial:           < 180              < 140Postprandial:           < 180              < 140

How aggressive should we be?How aggressive should we be?
AgeAge
Risk of hypoglycemiaRisk of hypoglycemia
Pre-existing cardiovascular disease burdenPre-existing cardiovascular disease burden
Does the drug impact CV risk ?Does the drug impact CV risk ?



Diabetes Mellitus and CVDDiabetes Mellitus and CVD

XXX



UKPDS 34(metformin)UKPDS 34(metformin)



PROactive Study(pioglitazone)PROactive Study(pioglitazone)







EMPA-REGEMPA-REG



EMPA-REGEMPA-REG





LEADER TrialLEADER Trial



LEADER TrialLEADER Trial





SUSTAIN-6SUSTAIN-6



SUSTAIN-6SUSTAIN-6



REWINDREWIND



REWINDREWIND



Medications Showing CV Medications Showing CV 
Benefit:Benefit:

MetforminMetformin  – (obese, newly-dx) - – (obese, newly-dx) -  CV event and (AC)death CV event and (AC)death

PioglitazonePioglitazone  – (recent CV event) - – (recent CV event) -  CV event and (AC) death  CV event and (AC) death 

SGLT-2’sSGLT-2’s  -  -     hospitalization for HF and (AC) deathhospitalization for HF and (AC) death
EmpagliflozinEmpagliflozin  – –  MACE and (CV) death MACE and (CV) death
CanagliflozinCanagliflozin    - -  MACE MACE

LiraglutideLiraglutide  – –  MACE and (CV) death (DM w/ CVD) MACE and (CV) death (DM w/ CVD)

SemaglutideSemaglutide  – –  MACE and non-fatal stroke (DM w/ CVD) MACE and non-fatal stroke (DM w/ CVD)

DulaglutideDulaglutide  – –  MACE and non-fatal stroke (DM w/wo CVD) MACE and non-fatal stroke (DM w/wo CVD)



What we are fightingWhat we are fighting



MOC Assessment Question:MOC Assessment Question:

Which of the following medications have demonstrable Which of the following medications have demonstrable 
reduction in cardiovascular risk?reduction in cardiovascular risk?

A.  LiraglutideA.  Liraglutide

B.  SemaglutideB.  Semaglutide

C.  DulaglutideC.  Dulaglutide

D.  EmpaglaflozinD.  Empaglaflozin

E.  All of the aboveE.  All of the above



QUESTIONSQUESTIONS



benseale@yahoo.combenseale@yahoo.com



Incretins for Weight Loss ?Incretins for Weight Loss ?



Saxenda (liragulitide)Saxenda (liragulitide)



Wegovy (semaglutide)Wegovy (semaglutide)



Mounjaro (tirzepatide)Mounjaro (tirzepatide)



MOUNJARO IS THE FIRST AND ONLY 
APPROVEDGIP AND GLP-1 RECEPTOR 
AGONIST1

Mounjaro is a single molecule that activates GIP and GLP-1 receptors in the body

Structure Based on the backbone of native 
GIP1,2

Mean half-
life

Approximately 5 days, 
enabling once-weekly dosing1,2

Dose 
adjustme
nt

No dose adjustment of Mounjaro 
is recommended for patients with 
renal or hepatic impairment1

GIP 
receptor

GLP-1 
receptor









How did we get here?How did we get here?



How did we get here?How did we get here?



How did we get here?How did we get here?



How did we get here?How did we get here?



In SummaryIn Summary

Treat to goalTreat to goal
Be aggressive earlyBe aggressive early
Avoid hypoglycemiaAvoid hypoglycemia
Choose agents that improve outcomesChoose agents that improve outcomes

CVD, strokeCVD, stroke
CHFCHF
Renal lossRenal loss

Blame Kim KardashianBlame Kim Kardashian
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