
MHIF FEATURED STUDY:

ATTR CM

DESCRIPTION: A Phase 3 Global, Double-Blind, Randomized, Placebo-Controlled Study to Evaluate the Efficacy and Safety of ION-
682884 in Patients with Transthyretin-Mediated Amyloid Cardiomyopathy

ION-682884 vs. placebo administered by subcutaneous injection once every 4 weeks in patients with ATTR-CM receiving available 
background therapy. ION-682884 is a ligand-conjugated antisense drug designed to reduce the production of transthyretin to treat all 
types of TTR amyloidosis.

CRITERIA LIST/ QUALIFICATIONS:
Inclusion

• Amyloid deposits in cardiac or non-cardiac tissue
• Medical history of HF secondary to hereditary or wild-type ATTR-CM

Exclusion
• Cardiomyopathy not primarily caused by ATTR-CM
• Significant co-morbidities
• Current treatment with inotersen, patisiran, diflunisal, doxycycline, non-dihydropyridine calcium-channel blocker

CONDITION:
Transthyretin-Mediated 
Amyloid Cardiomyopathy

PI: 
Mosi Bennett, MD

RESEARCH CONTACTS: 
Sarah Schwager
Sarah.Schwager@allina.com | 612-863-6257

Jane Fox
Jane.Fox@allina.com | 612-863-6289

SPONSOR:
Ionis Pharmaceuticals

OPEN and ENROLLING: 
EPIC message to Research MHIF Patient Referral
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Food As Medicine

Courtney Jordan Baechler, MD, MS
Medical Director

Emerging Science Centers

Disclosures…
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Food As Medicine (FAM) Is Real

Ask any doctor how to 

avoid or mitigate the 

effects of the leading 

killers of Americans and 

you’ll hear that eating 

healthier plays a big role. 

Food as medicine (FAM) is old news

Creating a World without Heart and 
Vascular Disease… 

• According to NHANES (National Health and Nutrition 
Examination Survey; 2015–2016), <10% adults met the 
guidelines for whole grains (≥3 servings per day), whole fruits 
(≥2 cups per day), and nonstarchy vegetables (≥2.5 cups per 
day).

• According to the AHA primary diet score, 47.8% of US adults 
had poor diet quality in 2015 to 2016. On the basis of the 
secondary score, 36.4% of US adults had poor diet quality in 
2015 to 2016.

• In a large primary prevention trial among patients with CVD 
risk factors, patients randomized to unrestricted-calorie 
Mediterranean-style diets supplemented with extra-virgin 
olive oil or mixed nuts had a ≈30% reduction in the risk of 
stroke, myocardial infarction, and death attributable to 
cardiovascular causes, without changes in body weight.

Heart Disease and Stroke, 2021 Statistics
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Salim S. Virani. Circulation. Heart Disease and Stroke Statistics—
2021 Update, Volume: 143, Issue: 8, Pages: e254-e743, DOI: 
(10.1161/CIR.0000000000000950) 

© 2021 A i H A i i I

Micha et al JAMA. 2017;317(9):912-924. doi:10.1001/jama.2017.0947

45% of deaths in one 
year from heart 
disease, stroke and 
DMII were linked to 
poor diet
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What Foods Are Best?

Dariush Mozaffarian. Circulation. Dietary and Policy Priorities for Cardiovascular 
Disease, Diabetes, and Obesity, Volume: 133, Issue: 2, Pages: 187-225, DOI: 
(10.1161/CIRCULATIONAHA.115.018585) 2016

Dariush Mozaffarian. Circulation. Dietary and Policy Priorities for Cardiovascular 
Disease, Diabetes, and Obesity, Volume: 133, Issue: 2, Pages: 187-225, DOI: 
(10.1161/CIRCULATIONAHA.115.018585) 2016
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$50.4 Billion Dollars Annually

Jardim TV, Mozaffarian D, Abrahams-Gessel S, Sy S, Lee Y, et al. (2019) Cardiometabolic disease costs associated with 
suboptimal diet in the United States: A cost analysis based on a microsimulation model. PLOS Medicine 16(12): e1002981. 
https://doi.org/10.1371/journal.pmed.1002981
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002981

Medically Tailored Meals (MTM)
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Ant-
Inflammatory 
Food Pyramid
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Consumer Grocer

Physician

Shift Healthcare Spend

Better Health

Simplify Selfcare More Units Sold

More Loyal Shoppers

Extend Dietician Services

Food As 
Medicine

App

IncentivesPersonalization

Encouragement Collaboration

Functionalizing FAM…

MHIF Research Project with 
NUMC & Hy-Vee & Benovate
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The WHAT
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Patient Criteria

• Using measurements documented 
within 6 months of study start date:

• Adults diagnosed with hypertension 
(≥140/90 mm HG) 

• Adults diagnosed with pre-diabetes (A1c 
between 5.7 to 6.4)

• Adults diagnosed with diabetes (A1c 6.5 
and above)

Success Measures
Clinical

• Improvement in blood pressure
• Improvement in hemoglobin A1c
• Improvement in fasting blood sugar

App Adoption
• Engagement (percentage of population using the app)
• Stickiness (frequency of use)
• Activation (behavior change)

Retail
• Units (volume of category of items sold)
• Margins (corresponding profit impact of unit change)
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Fish Oil for Cardiovascular 
Prevention
Michael D Miedema, MD MPH

Director of Cardiovascular Prevention

Minneapolis Heart Institute

April 5, 2021

Low incidence of CHD in Greenland Inuit
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Weinberg et al. JACC 2021

“Oily Fish”
• Salmon
• Herring
• Trout
• Anchovy
• Sardines
• Mackerel
• Tuna

A serving of salmon ~ 1,000mg of Omega‐3 Fatty Acids

3
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OTC vs Prescription Fish Oil

Over the Counter Options

• Numerous

• Variable dosing
• Variable ratios

Prescription Fish Oil

• Epanova
• Lovaza
• Omtryg

• All combinations of EPA/DHA
• Triglycerides

• LDL‐C

• Icosapent Ethyl (Vascepa)
• Purified EPA

Physician’s Health Study

Albert CM at el. PHS, JAMA, 1998
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Relative 
Risk of 
Cardiac 
Death
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Total risk reduction = 36% 
(95% CI= 20 to 50%; p<0.001)

250 mg/day
(~ 2 g/week) Mozaffarian & Rimm. JAMA 2006

Pooled Analysis of Studies of Cardiac Death

Meta-analysis of 16 prospective cohort studies (total n=326,572) and 4 
randomized controlled trials (total n=35,115) from the U.S., Europe, and Asia.

Fish Oil for Cardiovascular Prevention

ORIGIN Trial

>12k individuals with prior CVD or DM

R&P Study Group

>12k individuals with CVD risk factors or ASCVD

ORIGIN Trial, NEJM, 2012 N‐3 Fatty Acids, R&P Study Group, NEJM, 2013
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Fish Oil for Cardiovascular Prevention

ASCEND Trial

>15k individuals with T2DM

OMEMI

>1k elderly individuals with recent MI 

ASCEND Trial, NEJM, 2018 OMEMI, Circulation, 2021

• 25,871 Individuals (men > 50 years or women > 55 years without CVD)
• Including 5,105 black participants

• 1 Gram of Fish Oil (840mg of EPA/DHA)
• Followed up for 5.3 years
• Primary Outcome of MI, Stroke, or CVD death

Manson et al, VITAL, NEJM, 2018

9
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Manson et al, VITAL, NEJM, 2018

Manson et al, VITAL, NEJM, 2018
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Manson et al, VITAL, NEJM, 2018

Manson et al, VITAL, NEJM, 2018
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Nicholls et al, STRENGTH, JAMA, 2020

• 13,078 individuals with elevated CVD risk, high trig’s, and low HDL‐C
• 4 grams/day of Fish Oil vs Placebo (corn oil)
• Primary outcome of MI, stroke, USA, PCI/CABG, or CVD death

• Study 
stopped early 
at ~3.5 years 
for futility

15
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Weinberg et al. JACC 2021

Yokoyama et al, JELIS, Lancet, 2007

• 18,645 individuals (~70% women) aged 45‐75 with hyperlipidemia
• Primary and Secondary Prevention
• In Japan (high background fish intake)

• Statin + 1,800mg of EPA vs Statin only
• Mean follow‐up of 4.6 years
• Primary outcome – major coronary event

17
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Yokoyama et al, JELIS, Lancet, 2007

Yokoyama et al, JELIS, Lancet, 2007

19

20

MHIF Cardiovascular Grand Rounds | April 5, 2021

20 of 68



Bhatt et al, REDUCE‐IT, NEJM, 2019

• 8,179 patients with either established CVD or diabetes + 2 
CVD risk factors

• Triglycerides 135‐499mg/dl and LDL 41‐100mg/dl
• Randomized to 2 grams of EPA bid vs placebo (mineral oil)
• Follow‐up for median 4.9 years
• Primary end‐point of MI, CVA, CVD death, or USA

Bhatt et al, REDUCE‐IT, NEJM, 2019

21
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REDUCE‐IT

• Slight increase in LDL in the placebo group
• Unlikely to impact trial results

• Slight increase in atrial fibrillation/flutter
• 5.3% vs 3.9%, p‐value 0.004

• Comparison with STRENGTH
• >250% increase in EPA levels in both studies

• Inverse relation with CVD events in REDUCE‐it but not STRENGHT

• 20% reduction in Trig’s vs 20% reduction in Trig’s

Bhatt et al, REDUCE‐IT, NEJM, 2019

Budoff et al, EVAPORATE, EHJ, 2020

• 80 patients with non‐obstructive coronary atherosclerosis, on statin therapy, 
with elevated triglycerides

• Treated with 4 gram of IPE vs placebo
• CT coronary angiography performed after 18 months of therapy to determine 

the impact of IPE on plaque progression

23
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Budoff et al, EVAPORATE, EHJ, 2020

Final Conclusions

• Seafood, especially fish high in omega‐3 fatty acids, is an important 
part of a heart‐healthy diet

• Routine fish oil supplementation is not supported by large 
randomized trials

• Eat the real thing!!

• An opportunity to reduce medication burden

• Individuals with low fish intake may be an exception

• Consider icosapent ethyl (Vascepa) for patients at very high CVD risk
• Vascepa is not the same as OTC fish oil

• $$$ 

25
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Thank You
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SGLT2 Inhibitors & 
Cardiovascular Risk Reduction

Elizabeth Tuohy, MD

Cardiologist, United Heart & Vascular Clinic, 
MHI/Allina Health Heart Institute

Medical Director, Heart Disease Prevention Clinic

MHI Grand Rounds 4/2/2021

10‐minute rapid overview of SGLT2 Inhibitors

• No disclosures
• Objectives:

1) Understand the mechanism of action of SGLT2 Inhibitors

2) Appreciate the cardiovascular risk reduction with SGLT2 Inhibitors

3) Review utilization in clinical practice

1

2
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Why should cardiologists know about a 
diabetes medication?

• ~12% of Americans have physician 
diagnosed diabetes (noting 
heterogeneity across demographics)

• ~2‐5% have undiagnosed diabetes
• ~34% have prediabetes

NHANES 2013‐2015 

Why should cardiologists know about a 
diabetes medication?

• At least 68% of people >65 years of age with diabetes die of 
some form of heart disease; 16% die of stroke 

• Heart disease death rates among adults with diabetes are 2 
to 4 times higher than the rates for adults without diabetes 

AHA Stats 2019 

3
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2019 ACC/AHA Guidelines for Primary 
Prevention of Cardiovascular Disease
• For adults with type 2 diabetes mellitus, lifestyle changes, such 

as improving dietary habits and achieving exercise 
recommendations, are crucial. 

• If medication is indicated, metformin is first-line therapy, 
followed by consideration of a sodium-glucose cotransporter 2 
inhibitor (SGLT2i) or a glucagon-like peptide-1 (GLP-1)receptor 
agonist.

SGLT2‐Inhibitor Glucose Effect
• Inhibitors of sodium glucose cotransporter‐2 act in the proximal renal tubule to 
increase urinary excretion of glucose, leading to a reduction in rates of 
hyperglycemia in patients with type 2 diabetes (A1c reduction of ~0.5‐1%)

Paola Fioretto et al. Dia Care 2016;39:S165-S171

Na+/glucose 
reabsorption

SGLT2 SGLT2 
Inhibition

Increased Na+ 
delivery

Glucosuria

5

6

MHIF Cardiovascular Grand Rounds | April 5, 2021

27 of 68



SGLT2‐Inhibitor Glucose Effect
• Inhibitors of sodium glucose cotransporter‐2 act in the proximal renal tubule to 
increase urinary excretion of glucose, leading to a reduction in rates of 
hyperglycemia in patients with type 2 diabetes (A1c reduction of ~0.5‐1%)

Paola Fioretto et al. Dia Care 2016;39:S165-S171

Na+/glucose 
reabsorption

SGLT2 SGLT2 
Inhibition

Increased Na+ 
delivery

Glucosuria

90% glucose 
reabsorbed 
(threshold 
~180‐200 
mg/dl)

Additional Potential SGLT2‐Inhibitor Effects

• Kidney: decreased blood glucose (glycosuria), increased 
natriuresis/diuresis, decreased hyperuricemia, improved energy 
metabolism

• Heart‐ Improved energy metabolism, decreased inflammation, 
improved remodeling, decreased ischemia, decreased oxidative 
stress, decreased epicardial fat

• Vasculature: decreased inflammation, decreased BP, increased pro‐
vascular progenitor cells, improved vascular function

• Whole body: weight loss, inhibited sympathetic nervous system, 
increased erythropoietin

JACC Basic Transl Sci. 2020 Jun; 5 (6): 632‐644

7
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Available SGLT2 Inhibitors

• empagliflozin (Jardiance) 

• canagliflozin (Invokana)
• dapagliflozin (Farxiga)
• ertugliflozin (Steglatro)

• EMPA‐REG OUTCOME trial examined the effects of 
empagliflozin on cardiovascular morbidity and mortality in 
patients with DM2 and established ASCVD 

• Mean A1c decreased from 8.2% to 7.8%

Zinman, NEJM, 2015. 373: 2117‐28

9
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CV death, nonfatal MI, nonfatal stroke

3.7% vs 5.9% 
HR 0.62
RRR 38%

10.5% vs 12.1% 
HR 0.86 
RRR 14%

5.7% vs 8.3% 
HR 0.68
RRR 32%

2.7% vs 4.1% 
HR 0.65 
RRR 35%

Death from CV Cause

Death from Any Cause Hospitalization for Heart Failure

• CANVAS Program: 10,142 participants, 4330 in CANVAS and 5812 in 
CANVAS‐R 

• ≥ 30 years old with ASCVD 
• ≥ 50 years old with 2 risk factors (DM for ≥ 10 years, SBP >140 mmHg 
while on at least one antihypertensive, current smoking, albuminuria, 
HDL < 38.7 mg/dl)

Neal B, NEJM 2017. 377: 644‐57

11

12

MHIF Cardiovascular Grand Rounds | April 5, 2021

30 of 68



Death from CV cause, Nonfatal MI, or Nonfatal stroke

Neal B, NEJM 2017. 377: 644‐57

* Non‐significant 
difference between 
individual endpoints 
of death from CV 
cause, nonfatal MI or 
nonfatal stroke

Neal B, NEJM 2017. 377: 644‐57

Hospitalization for Heart Failure

13
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• DECLARE‐TIMI 58 Trial: 17,160 patients

• Established ASCVD or multiple risk factors 

• followed for a median of 4.2 years

Wiviott SD, NEJM 2019 380:347‐57

Major Adverse CV Events – no significant difference

8.8% in the dapagliflozin group and 
9.4% in the placebo group; 
hazard ratio, 0.93; 
95% CI, 0.84 to 1.03; 
P=0.17 for superiority

Wiviott SD, NEJM 2019 380:347‐57
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CV Death or Hospitalization for Heart Failure

4.9% vs. 5.8%; 
hazard ratio, 0.83 
95% CI, 0.73 to 0.95; P=0.005

HF hospitalization 6.2% vs 8.5%
HR 0.73; 95% CI, 0.61 to 0.88 

No between‐group difference in 
cardiovascular death. 
HR 0.98; 95% CI, 0.82 to 1.17

Wiviott SD, NEJM 2019 380:347‐57

• VERTIS CV
• 8246 patients with DM2 and ASCVD, followed for a mean of 3.5 years

• Non‐significant difference in MACE

• Significant reduction in heart failure hospitalization (2.5% vs 3.6%, HR 
0.7, 95% CI 0.54‐0.90)

Cannon, NEJM 2020;383:1425‐35.

17
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SGLT2 Inhibitor Adverse Events

• Urinary tract infections, yeast infections
• Incidence of infections are 15‐20% higher vs. placebo

• Women >>>>> Men

• Urethritis and vaginal irritation
• Hypovolemia / orthostatic hypotension

• Slight increase risk DKA
• Canagliflozin – increase in amputations (6.3% vs 3.4%, P <0.001).  
Caution in patients with neuropathy, hx foot ulceration, foot 
deformity 

Contraindications/Precautions

• Type 1 diabetes
• Prior DKA
• Caution in CKD:

Drug Dosing CKD

empagliflozin 10mg, 25mg Discontinue if GFR < 45

dapagliflozin 5mg, 10mg Discontinue if GFR < 45

canagliflozin 100mg, 300mg 100mg if GFR < 60, 
Ok to cont until dialysis

ertugliflozin Discontinue if GFR < 60

19
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Available SGLT2 Inhibitors and Cost/Month

• empagliflozin (Jardiance)  $529

• canagliflozin (Invokana) $570

• dapagliflozin (Farxiga) $504

• ertugliflozin (Steglatro) $316

www.goodrx.com 4/3/2021

Cardiodiabetes Care Team

Dietitian

Primary Care Provider Endocrinologist

Patient

Cardiologist

Nephrologist

Ophthalmologist

Podiatrist, 
Vascular, Other 

specialists
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Thank you
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Update in Lipid Management 
Thomas Knickelbine, MD
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Objectives

Review Updated Cholesterol Treatment Guidelines

Lipid Lowering Therapies Beyond Statins
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1. Add Icosapent ethyl (Vascepa)
2. No further rx, Pt has achieved goal of > 50% LDL reduction. 
3. Add ezetimibe 10 mg
4. Add PCSK9i

64 yo male with recent ACS, h/o DM, HTN and CKD.  Current therapy 
rosuvastatin 40 mg with 53% reduction from baseline.  Current LDL of 74 
mg/dl and normal triglycerides.  

What is the next best option according to the 2018 AHA/ACC multi-
society guidelines? 
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LDL is primary target in lipid RX 
guidelines
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1. Add Icosapent ethyl (Vascepa)
2. No further rx, Pt has achieved goal of > 50% LDL reduction. 
3. Add ezetimibe 10 mg
4. Add PCSK9i

64 yo male with recent ACS, h/o DM, HTN and CKD.  Current therapy 
rosuvastatin 40 mg with 53% reduction from baseline.  Current LDL of 77 
mg/dl and normal triglycerides.  

What is the next best option according to the 2018 AHA/ACC multi-
society guidelines? 
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Emerging Therapies
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siRNA to PCSK9
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INCLISERAN
(Novartis)

VOLANESORSEN
(Ackcea)

HORIZON TRIAL - MHIF

Evinacumab
(Regeneron)

Reduces LDL 50% on top of max statin AND PCSK9i
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Bempedoic Acid: Esperion Pharmaceuticals
Bemedoic acid 180 mg+/-exetibibe 10 mg   
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• Long term nature of new therapies
• Improved adherence
• Simple dosing with lasting effects
• Can target various protein modulators
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Lp (a)
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HORIZON TRIAL
RESEARCH CONTACT: 
Steph Ebnet
Stephanie.ebnet@allina.com | 
612-863-6286

Study Type : Interventional (Clinical Trial)

Estimated Enrollment : 7680 participants

Allocation: Randomized

Intervention Model: Parallel Assignment

Masking: Double (Participant, Investigator)

Primary Purpose: Treatment

Official Title: A Randomized Double-blind, Placebo-controlled, Multicenter Trial Assessing the Impact of Lipoprotein 
(a) Lowering With TQJ230 on Major Cardiovascular Events in Patients With Established Cardiovascular 
Disease

Actual Study Start Date : December 12, 2019

Estimated Primary 
Completion Date :

March 1, 2024

Estimated Study 
Completion Date :

March 1, 2024TQJ230 80 mg injected monthly administered 
subcutaneously

Key Inclusion Criteria
•Lp(a) ≥ 70 mg/dL at the screening visit, 
measured at the Central laboratory
•Myocardial infarction: ≥ 3 months from 
screening and randomization to ≤ 10 years 
prior to the screening visit
•Ischemic stroke: ≥ 3 months from screening 
and randomization to ≤ 10 years prior to the 
screening visit
•Clinically significant symptomatic peripheral 
artery disease

AKCEA-APO(a)-LRx, from Akcea Therapeutics, 
an affiliate of Ionis Pharmaceuticals, for 
targeted cardiovascular therap
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