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Appropriate Utilization of Novel Medications to 
Reduce CVD risk in Individuals with Type 2 Diabetes

Abdul Gamam, MD
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PREVENTION Nolan Family Center for Cardiovascular Health

An Increasing Prevalence of Diabetes

• In 2019, 11% of the US population had 
diabetes compared to 6.9% 10 years 
prior.

• 45% of those with diabetes had 
established CVD

• Intensive glucose therapy alone does 
not decrease CV mortality

PREVENTION Nolan Family Center for Cardiovascular Health

Timeline of GLP-1 and SGLT2 Cardiovascular 
outcome Trials

2015 2016 2017 2018 2019 2020 2021

Empagliflozin Canagliflozin Dapagliflozin Ertugliflozin

Lixisenatide Liraglutide

Semaglutide (SC)

Exenatide Albiglutide*

Semaglutide oral

Dulaglutide
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PREVENTION Nolan Family Center for Cardiovascular Health

SGLT2 inhibitors: Reduction in CV death most 
prominent in those with ASCVD

McGuire et al 2021

↓17%

PREVENTION Nolan Family Center for Cardiovascular Health

SGLT2 inhibitors: Reduction in MACE most 
prominent in those with ASCVD

↓11%

McGuire et al 2021
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PREVENTION Nolan Family Center for Cardiovascular Health

SGLT2 Inhibitors: Reduction in Heart Failure 
Hospitalization independent of ASCVD

McGuire et al 2021

Overall ↓32%

PREVENTION Nolan Family Center for Cardiovascular Health

GLP-1 RA: Reduction in MACE most Prominent in 
those with ASCVD

↓15%

Sattar et al 2021
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PREVENTION Nolan Family Center for Cardiovascular Health

Summary: SGLT2 inhibitor vs GLP-1RA
Consider GLP-1RA firstConsider SGLT2 inhibitor 

first
Reduces MACE & CV deathReduces MACE & CV death
No proven reduction in 
heart failure 
hospitalization

Reduction heart failure 
hospitalization

Reduction in albuminuria 
progression

Reduction in creatinine 
doubling and albuminuria 
progression

Substantial weight loss

PREVENTION Nolan Family Center for Cardiovascular Health

Current recommendations on novel therapies for 
CVD risk reduction in patients with T2D

Selected Recommendations for patients with T2DCommittee
Consider SGLT-2 inhibitor and/or GLP-1 receptor agonists in those with established ASCVD or at 
high risk for ASCVD independent of hemoglobin A1c

ADA 2023

Consider SGLT-2 inhibitor or GLP-1 receptor agonist in those with established ASCVD or target 
organ damage independent of hemoglobin A1c

ESC 2021

For patients with clinical ASCVD consider an SGLT-2 inhibitor or GLP-1 RA with proven CV 
benefit.  

ACC 2020
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PREVENTION Nolan Family Center for Cardiovascular Health

Project background and Objective

• Despite CV benefit, nationwide cohort studies estimate that less 
than 15% of those with T2D and CVD are on an SGLT2 inhibitor 
or GLP-1RA.

• The purpose of this study was to:
• determine uptake of these novel agents in the Allina Health System and
• Identify potential barriers to access

PREVENTION Nolan Family Center for Cardiovascular Health

Methods

• Data was obtained through Allina Health’s Electronic Data 
Warehouse

• We identified patients who received care from the Allina Health 
System between October 1, 2021, and October 1, 2022

• Medical and procedure history was obtained through ICD-10 
codes
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PREVENTION Nolan Family Center for Cardiovascular Health

p-value2
T2D w/CVD,

N = 23,0481

T2D w/o CVD,
N = 40,6671

<0.00113,864 (60%)20,395 (50%)Male
<0.001Race

20,521 (89%)32,716 (80%)White
1,234 (5.4%)3,551 (8.7%)Black
650 (2.8%)2,314 (5.7%)Asian
643 (2.8%)2,086 (5.1%)Other

0.0826.90 (6.30, 7.70)6.90 (6.20, 7.70)Hgb A1c

<0.00110,740 (60%)21,327 (66%)Obesity
<0.00121,845 (95%)29,816 (73%)Hypertension
<0.0019,145 (40%)2,470 (6.1%)CHF

1 n (%); Median (IQR)
2 Pearson’s Chi-squared test; Wilcoxon rank sum test

Patient Demographics by CVD Status

• 63,715 patients with T2D 
in Allina Health System

• 35% of those with T2D also 
had established clinical 
ASCVD. 

PREVENTION Nolan Family Center for Cardiovascular Health

Use of Glucose Lowering Medications in T2D by 
CVD Status

3%

4%

10%

18%

22%

20%

61%

2%

4%

11%

14%

21%

27%

49%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Thiazolidinediones

DPP IV inhibitor

SGLT-2 inhibitor

GLP-1 RA

Sulfonylurea

Insulin

Metformin

T2D with CVD T2D
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PREVENTION Nolan Family Center for Cardiovascular Health

SGLT2 inhibitor and GLP-1RA by Race

11% 14%12% 15%17%
9%

16% 17%

0%

20%

40%

60%

80%

100%

SGLT2 inhibitor GLP-1 RA
    White     Black     Asian     Other

PREVENTION Nolan Family Center for Cardiovascular Health

SGLT2 inhibitor and GLP-1RA by Gender

14% 9%8% 12%

0%

20%

40%

60%

80%

100%

SGLT-2i GLP-1 RA
Male Female
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PREVENTION Nolan Family Center for Cardiovascular Health

SGLT2 inhibitor and GLP-1RA by Insurance 

17% 15%
9% 8%

0%

20%

40%

60%

80%

100%

SGLT-2i GLP-1 RA
    Private     Public

PREVENTION Nolan Family Center for Cardiovascular Health

Discussion

• The use of SGLT2 inhibitors and GLP-1RA in T2D with ASCVD in 
our cohort was low at less than 15%, this is comparable to 
nationwide estimates

• The use of these novel agents was similar between those with 
and without ASCVD.

• Although there was a statistically significant differences in use 
of SGLT2 inhibitors and GLP-1RA across gender, race, insurance 
type, and history of ASCVD
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PREVENTION Nolan Family Center for Cardiovascular Health

Nolan Family Center
for Cardiovascular Health

PREVENTION 

Proposed GLP-1RA project

• Physician orders GLP-1RA
• Pharmacist starts prior-authorization process and titrates 

medication
• Follow up scheduled in 3 months with APP
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PREVENTION:
Nolan Family Center for Cardiovascular Health

Thank you!

Mike Miedema, Gretchen Benson, Evan Walser-Kuntz, Larissa 
Stanberry

PREVENTION:
Nolan Family Center for Cardiovascular Health

Questions?
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Amr Idris, MD
Advanced Cardiovascular Imaging Fellow

Minneapolis Heart Institute at Abbott Northwestern Hospital

5/8/2023

Advances and Future of Cardiovascular 
Computed Tomography

History of CT Scan (1971)

British engineer sir Godfrey 
Hounsfield introduced the first CT 
scanner

The idea of  “looking inside a box without opening it.”
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Electric and Musical Industries (EMI Records Ltd)
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Allen Taylor. Cardiac Computed Tomography. Thoracic key.

History of CT Scanner

Prospect 2015

CT-STAT 2011

Acute chest pain studies

ROMICAT-II 2012 ACRIN-PA 2012
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CONSERVE 2019

SCOT-HEART 2018
CRESCENT 2016

PROMISE 2015

Stable chest pain studies

ISCHEMIA 2020
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Cardiac CT utilization

Peterson S et al. Recent trends and potential Drivers of Non-invasive Cardiovascular Imaging 
Use in the United States of America and England. Frontiers in Cardiovascular Medicine 2021.

Where do Cardiac Imagers stand?

Cardiac Imaging

Internal/Family 
Medicine

Heart Failure

Interventional
/Cardiac 
Structural 

intervention

Cardiothoracic 
surgery

Cardiac 
Electrophysiol

ogy

Preventative 
Cardiology
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Evaluate coronary arteries

Normal anatomy 

Anomalous Coronary artery

Anomalous LCx from RCA
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Anomalous LAD from right coronary cusp

Invasive FFR

Shah et al. CT Coronary Angiography Fractional Flow Reserve: New Advances in the Diagnosis and Treatment of 
Coronary Artery Disease. Current Problems in Diagnostic Radiology
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CT-FFR

Tesche et al. Coronary CT Angiography–derived Fractional Flow Reserve. Radiology 2017

FFR-CT vs. Invasive FFR correlation 

Discover-Flow 2011

Correlates well Improves diagnostic accuracy of CTA alone in intermediate lesions 
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Trials validating CT-FFR

DEFACTO 2012
Discover-Flow 2011

NXT 2014

FFR-CT RIPCORD 2016

PLATFORM 2015

CT FFR guidelines recommendations

Gulati et al. Chest pain guidelines 2021
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Normal CT FFR case (Normal anatomy)

Proximal LAD lesion CT-FFR insignificant at 0.86

Abnormal CT FFR case (Normal anatomy)
56 y.o. male with ESRD, DM2, tobacco use disorder who 
presents with chest pain. 

Distal left main/proximal LAD lesion CT-FFR significant at 0.66
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Anomalous Coronary artery with positive FFR

Anomalous RCA with positive CT-FRR

CTO Planning

J-CTO 2.
1. Tapering of the cap
2. No calcification
3. angulation < 45 degrees
4. CTO length of 28 mm.
5. Re-try lesion
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TAVR Planning

Annulus size Severe AV calcification

TAVR Access

ECV screening

Bicuspid AV
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Post TAVR CT

Post TAVR
HALT

4 Months on warfarin
HALT resolved

ViV Planning Coronary obstruction (VTC)
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Tricuspid valve planning

Mitral valve planning
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Post Intrepid CT

Infectious endocarditis
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LV/RV function (TTE views 2CH, 4Ch, SA)

SA

2 CH

4 CH3D

HCM
Severe asymmetric 
hypertrophy with 
obstructive 
cardiomyopathy and 
complex mechanism of 
LVOT obstruction

Bifid anteriorly and apically inserted 
papillary muscle

Anomalous papillary 
muscle insertion into the 
anterior mitral valve 
leaflet, producing also 
chordal SAM. 

Elongated anterior mitral valve 
leaflet (31 mm). 
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Pulmonary veins anatomy prior to Afib ablation
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Left atrial appendage anatomy

Evaluate left atrial appendage thrombusEvaluated left atrial appendage morphology

CT  vs. TEE to rule out thrombus (Metanalysis)

100 sen, 99% spec
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CT Stimulated TEE planning

Intraprocedural TEE planning

Pre Watchman Planning

Post Watchman (Complete 
closure/incomplete closure)

60 days post 24 mm Watchman implantation 60 days post 20 mm Watchman FLX 
implantation
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LVAD

Cardiac Tumor (Leiomyosarcoma)
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Peripheral arterial disease

Subclavian artery stenosisEVARSevere peripheral arterial disease

New Scanners

NAEOTOM Alpha photon-counting CT scanner - Siemens Healthineers (siemens-healthineers.com)
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Novel Applications

Beyond traditional coronary CFD parameters, EMERALD trial introduced additional CFD parameters for CT for the evaluation of coronary plaque and risk 
including: Delta fractional flow reserve computed tomography, Wall shear stress (WSS), Axial plaque stress (APS)

Nicole et al. The Future of Cardiovascular Computed Tomography. JACC Cardio Imag 2019
Lee et al. Identification of High-Risk Plaques Destined to Cause Acute Coronary Syndrome Using Coronary Computed Tomographic Angiography and Computational Fluid Dynamics. JACC Cardio Imag 2018

Blood stasis analysis in the left ventricle post–TMVR with associated flow modelling
Left atrial computational flow dynamics used in modelling of LAA thrombus risk
Shear stress applications in the coronary arteries 
Shear stress post TAVR in the aortic root 

Lee et al. Identification of High-Risk Plaques Destined to Cause Acute Coronary Syndrome Using Coronary Computed Tomographic Angiography and Computational Fluid Dynamics. JACC Cardio Imag 2018
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Curved multiplanar reconstruction with a partially calcified plaque in the LAD. Radiomic analysis, voxels containing plaque are extracted from the image 
which are analyzed using novel analytic techniques, such as machine learning.

Lee et al. Identification of High-Risk Plaques Destined to Cause Acute Coronary Syndrome Using Coronary Computed Tomographic Angiography and Computational Fluid Dynamics. JACC Cardio Imag 2018

Lee et al. Identification of High-Risk Plaques Destined to Cause Acute Coronary Syndrome Using Coronary Computed Tomographic Angiography and Computational Fluid Dynamics. JACC Cardio Imag 2018
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AI plaque quantification

Cleerly labs

Our research on AI plaque analysis
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MHI IMAGING!
• John Lesser
• Victor Cheng
• Joao Cavalcante
• Marc Newell
• Michael Miedema
• Thomas Knickelbine
• David Lin
• Erik Schelbert
• Jonathan Urbach

• David Caye
• Jana Lindberg
• Lynn Klitzke
• Tanya Owens
• Deanna Knutsen
• John Rosbolt
• Antonia Sylva
• Tara Schell
• Denise Haupert
• Brad Adamski
• Rachel Copple
• Jenice Wirth

• Kristin Lambrecht
• Miho Fukui
• Hideki Koike
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PROACTIVE RVAD PLACEMENT IN PATIENTS 
UNDERGOING LVAD IMPLANTATION LEADS TO 
IMPROVED SHORT AND LONG TERM SURVIVAL 

Ruben Crespo, MDPhD
05/08/2023
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INTRODUCTION

- Right Ventricular failure (RVF) occurs in 
approximately 20-40% of patients early after LVAD 
implantation

- In turn RVADs in this setting are required in 5-10% 
and 15-20% pts will still need inotropic therapies 
for RV failure following LVAD implantation

- The mechanisms of RV failure are multifaceted 
(figure on right) 

- Risk scores and prediction models are unable to 
mitigate the need for RVAD following LVAD 
implantation
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CLINICAL OUTCOMES ASSOCIATED WITH INTERMACS-DEFINED RIGHT 
HEART FAILURE AFTER LEFT VENTRICULAR ASSIST DEVICE 
IMPLANTATION

Larue JHLT 2017
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OUR CENTER DATA

 Retrospectively evaluated 75 adult patients underwent LVAD and temporary RVAD insertion

 RVAD was either a planned procedure during LVAD surgery or a bailout strategy after LVAD placement (patient 
left the OR)

 Evaluated several factors such as: presence of temporary mechanical support (MCS) prior to LVAD insertion, 
echocardiography-based RV function and invasive hemodynamic data

 Patient demographics and clinical characteristics were compared along with 3-month, 6-month and 1-year 
survival. 

pPlanned
(n=40)

Bailout
(n=35)

Characteristic

0.6759.8 ± 19.457.5 ± 21.2Age, (years)

0.50
75

25

67.7

32.3

Male, (%)

Female,(%)

0.3430.4 ± 10.631.0 ± 9.46BMI, (kg/m2)

0.4452.558.9CKD, (%)

0.3742.532.4DM, (%)

0.4670.061.8CAD, (%)

0.02*
90.0

10

0

64.7

32.4

2.94

INTERMACS, (%)

1-2

3-5

6-7

0.047*80.058.2Pre-LVAD MCS, (%)

0.37

40.0

42.5

17.5

38.2

52.9

8.82

ICM, (%)

NICM, (%)

Mixed, (%)

0.03*14.4 ± 8.718.1 ± 8.7LVEF, (%)

0.136.29 ± 1.476.90 ± 1.17LVIDd, (cm)

0.007*

10.3

23.1

33.3

33.3

34.4

40.6

18.8

6.20

Visual RV function, (%)

Normal

Mildly reduced

Moderately reduced

Severely reduced

0.381.44 ± 0.671.52 ± 0.58TAPSE, (cm)

0.681.7 ± 1.321.29 ± 1.46PAPi score

0.7210.0 ± 10.010.0 ± 9.50RVAD duration, (days)

0.5316.8 ± 14.419.8 ± 16.2Days of intubation

0.6925.5 ± 12.528.4 ± 17.1ICU stay, (days)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

PROTEK CENTRI

Percentage of all patients
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OUTCOMES

RESULTS

 Baseline characteristics were not significantly different between bailout versus planned RVAD 
strategy 

 Patients with a planned RVAD had lower INTERMACS score and a higher proportion of temporary 
MCS preoperatively

 Although the Tricuspid Annular Plane Systolic Excursion (TAPSE), there was an increased percentage 
of patients with visually moderate to severe RV dysfunction in the planned RVAD group

 Invasive hemodynamic comparison between the groups were not statistically significant 

 Length of RVAD duration, Intensive Care Unit (ICU) stay and intubation time were also not different

 Survival was greater at 3-month, 6-month and 12-months when RVAD placement was planned 
instead of bailout (right panel). 
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THANK YOU
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