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#1
Treating Delirium 

in the ICU



Delirium in the ICU

1) Common: occurs in 50-75% of ventilated patients

2) Associated with poor outcomes
• increased mortality
• longer time on mechanical ventilation
• longer hospital stay
• higher risk of long term cognitive impairment
• higher care cost



Worldwide ABCDEF Survey 
(Assessing Pain, Both Spontaneous Awakening and Breathing Trials, Choice of Drugs, Delirium 
monitoring/management, Early exercise/mobility, and Family Empowerment) 

(Critical Care Medicine 2017)             

Intensivists: 65% treat delirium with haloperidol

Intensivists: 53% use quetiapine or other atypical 
antipsychotic for delirium with agitation



FDA Approved Indications

haloperidol: schizophrenia; Tourette’s disorder

ziprasidone: schizophrenia; bipolar I disorder



Girard TD et al. New Engl J Med 2018



Randomized, Double-Blind, Placebo-Controlled Trial 

• conducted at 16 US medical centers  
• enrolled adults in a medical or surgical ICU

▪invasive/noninvasive ventilation 
▪vasopressors  
▪intra-aortic balloon pump, 

• goal to enroll subjects prior to onset of delirium 
and randomize to study group if delirium occurred
• delirious subjects enrolled with surrogate consent



MANY exclusion criteria:

severe cognitive impairment, high risk for medication side effects 
because of pregnancy, breast-feeding, a history of torsades de 
pointes, QT prolongation, a history of neuroleptic malignant 
syndrome, or allergy to haloperidol or ziprasidone;  ongoing 
treatment with an antipsychotic medication;  moribund state; 
rapidly resolving organ failure; were blind, deaf, or unable to 
speak or understand English; were incarcerated; and more…..



Subjects randomized to receive:

A.  Haloperidol: 2.5 mg → 20 mg/day
B. Ziprasidone: 5 mg → 40 mg/day
C. Placebo

All received “ABCDE” treatment bundle (assess, prevent, and manage 
pain; both spontaneous awakening and breathing trials; choice of 
analgesia and sedation; assess, prevent, and manage delirium; and
early mobility and exercise).



20,914 patients screened for eligibility

1183 provided written consent and enrolled
571 did not develop delirium
46 excluded for other reasons    
566 Underwent randomization

• hypoactive delirium 89%
• hyperactive delirium 11%
• median age 60 years



Girard TD et al. New Engl J Med 2018



Girard TD et al. New Engl J Med 2018



Girard TD et al. New Engl J Med 2018



Girard TD et al. New Engl J Med 2018



#2
Hepatocellular Carcinoma in 

Non-Alcoholic Fatty Liver 
Disease



Established major risk factors for HCC:
• excessive alcohol consumption
• hepatitis B and C
• 20-40% of HCC patients lack these risk factors

NAFLD has become leading cause of chronic liver 
disease in USA

• 20-30% of cases develop necrosis and fibrosis
• 10-20% of these develop cirrhosis
• risk of HCC due to NAFLD is conflicting in the 
published studies (variable size and quality of 
studies)



Kanwal F, Kramer JR, Mapakshi S et al. Gastroenterology 2018



Searched the VHA Corporate Data 
Warehouse (CDW) and Central 
Cancer Registry (CCR) to identify all 
patients with at least one visit to a 
VHA hospital between Jan 1, 2003 
and Dec 31, 2011



Operational Definition of NAFLD: 
•2 or more elevated ALT values (alanine 
aminotransferase concentration  ≥ 40 IU/ml for 
men or 31 IU/ml for women) more than 6 
months apart.
• no positive serology for HBV or HCV
• no alcohol-related ICD 9 code
• no positive AUDIT-C score (alcoholism 
screening test)
• no evidence of rare chronic hepatitides



Operational Control Group Definition:
• had normal ALT test performed 
between Jan 1, 2004 and Dec 31, 2018
• did not meet definition of NAFLD
• did not have any other liver-related 
risk factors (HBV, HCV, + AUDIT-C, 
chronic rare hepatitides)



Identified 296,707 NAFLD patients and an equal 
number of controls matched for age, sex, index date 
of initial ALT test and duration of care within VA 
system

Randomly chose 150 NAFLD patients and 150 
Control patients and reviewed EMR in detail to 
validate diagnosis of NAFLD or lack of NAFLD:

• PPV NAFLD 89% • NPV NAFLD 98%



For NAFLD and Control groups, authors:

• Identified hepatocellular carcinoma cases in the CCR 
through histology codes and text searches. Verified by EMR 
review. 

• Identified hepatocellular carcinoma cases in CDW 
inpatient and outpatient EMR using ICD-9 code. 

• discordance between CCR and CDW settled by 
manual review.



Kanwal F, Kramer JR, Mapakshi S et al. Gastroenterology 2018
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#3
Aspartame 

and 
Dementia



ASPARTAME

The effect of aspartame and its metabolites
on brain chemistry has been delineated in 
detail from a biochemical perspective. 

Choudhary AK & Pretorius E. Revisiting the Safety 
of Aspartame. Nutrition Reviews 2017



Aspartame

• 200-330 x sweeter than sucrose
• lacks metallic or bitter aftertaste
• less expensive than sugar
• added to more than 6000 different commercial food items/vitamins
• added to more than 600 different pharmaceuticals
• European Food Safety Authority: ADI 40 mg/kg of body weight  
• The US Food and Drug Administration: ADI 50 mg/kg of body weight
• Rats metabolize aspartame 5-6 x more rapidly than humans, thus safe 
rat dose must be divided by 5-6 to yield equivalent human dose

ADI: acceptable daily intake



Why would concern be 
raised regarding aspartame 
intake and brain function?



Studies of Rats Receiving the Equivalent of Aspartame 40 mg/kg/day

Ashok I & Sheeladevi R. Biochemical responses and mitochondrial mediated activation of apoptosis on 
long-term effect of aspartame in rat brain. Redox Biology 2014:

Increased production of brain free-radicals and decreased anti-apoptotic activity with aspartame dose-
equivalent of 40 mg/kg/day

Ahok I et al. Neurobehavioral changes and activation of neurodegenerative apoptosis on long-term 
consumption of aspartame in the rat brain. J Nutr Intermed Metabol 2015:

Increased immobilization; decreased ambulation, rearing, and grooming. Up regulation in apoptotic gene 
expression along with protein expression in the respective brain region indicating the enhancement of 
neuronal cell death.

El-Samad AAA. Light and Electron Microscopic Study on the Effect of Aspartame on the Cerebellar Cortex 
of the Male Albino Rat. Egypt J Histol 2010:

Demonstrated various abnormalities in Purkinje cell morphology.



Pase MP et al. Stroke 2017
(published more than a year ago, but there was no 

room for it in last year’s presentation)



Framingham Heart Study Offspring Cohort

• cohort initiated in 1971 and enrolled 5124 subjects

• subjects examined every 4 years, most recent 2014

• subjects completed the Harvard semi-quantitative Food Frequency 
Questionnaire at examination cycles 5 (1991-1995), 6 (1995-1998), and 
7 (1998-2001)

• estimated intake of sugary beverages, sugar-sweetened soft drinks, 
and artificially-sweetened soft drinks

• related beverage intake to 10-year risk of total stroke, ischemic stroke, 
total dementia, Alzheimer-type dementia beginning with 7th 
examination cycle (1998-2001)



Three Different Statistical Models  

1. adjusted for age, sex, education, total caloric intake

2. model 1 plus adjustment for lifestyle factors (diet, 
exercise, smoking)

3. model 2 plus adjustment for systolic BP, presence of 
CVD, AF, LVH, total cholesterol, diabetes mellitus, waist-to-
hip ratio



Beverage Intake and Risk for Dementia
Statistical Model 1

Recent Intake: based upon examination cycle 7 only
Cumulative Intake: based upon average of all three examination cycles



Beverage Intake and Risk for Dementia
Statistical Models 2 and 3



Statistical Mediation Analysis: 

Does the presence of diabetes mellitus 
mediate the association between 
artificially-sweetened soft drink intake 
and dementia?



Diabetes 
Mellitus

Artificially-
Sweetened

Beverage Intake

Dementia



Individuals with type 2 diabetes are at 
∼60% greater risk for the development of 
dementia compared with those without 
diabetes.  



My conclusion: This study does not 
demonstrate that the dementia associated 
with artificial soft-drink sweeteners cannot 
be explained adequately by factors such as 
diabetes. However, there is good basic 
science suggesting aspartame can damage 
brain tissue at usual doses, so I have 
switched to…..





#4/5 
E-Cigarettes



DOES THE USE OF 
E-CIGARETTES IMPROVE THE 

RATE OF SMOKING CESSATION 
AMONG ESTABLISHED 
CIGARETTE SMOKERS?



Hajek P et al. New Engl J Med 2019



1. National Health Service (NHS) stop-smoking services 
are available free across the United Kingdom.

2. Invited adult smokers who
a. had no strong preference for nicotine 
replacement vs. e-cigarettes
b. not currently using either product.

3. Randomization and product use occurred on subject-
chosen “quit date”

4. Weekly one-on-one sessions with local clinicians



INTERVENTIONS
Nicotine Replacement: choice of one or more of patch, 
gum, lozenge, nasal spray, inhalator, mouth spray, 
mouthstrip, and microtabs

a. free to switch type(s) at will
b. NHS paid for first 3 months 

E-Cigarette: device plus 30-ml bottle e-liquid
a. NHS paid for device and initial bottle



PRIMARY OUTCOME

One-year sustained abstinence, calculated as a self-
report of smoking no more than five cigarettes from 
two weeks after the quit date, validated  by  expired 
carbon monoxide level

884 subjects included in Primary Analysis



Hajek P et al. New Engl J Med 2019
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Levy DT et al. Addiction 2016



“From a public health perspective, VNP (vaporized nicotine 
products) policies should aim to discourage experimental 
and regular use of VNPs by never smokers who would not 
have smoked otherwise while encouraging innovations in 
VNP products that promote smoking cessation.”

Levy DT et al. Addiction 2016



“A never smoker may transition from trying VNP 
to exclusive VNP use, exclusive cigarette use, 
dual use or quit using cigarettes and VNPs. The 
population health impact depends critically upon 
whether the never smoker who tries VNPs would 
have smoked cigarettes in the absence of VNPs.”

Levy DT et al. Addiction 2016



National 
Institute 
on Drug 
Abuse



National Institute on Drug Abuse



Nat’l 
Inst. 
on 

Drug 
Abuse



Truth Initiative
900 G Street, NW 
Fourth Floor
Washington, DC 

20001



Truth Initiative
900 G Street, 
NW 
Fourth Floor
Washington, 

DC 20001



“A growing number of prospective studies indicate that 
ENDS (electronic nicotine delivery systems) use among 
never cigarette smokers/cigarette-naïve participants is 
associated with subsequent cigarette initiation up to 16 
months later, even after controlling for various socio-
demographic, intrapersonal, and contextual factors 
(Barrington-Trimis et al., 2016; Leventhal et al.,
2015; Primack, Soneji, Stoolmiller, Fine, & Sargent, 2015; 
Wills et al., 2016; Wills, Sargent, Gibbons, Pagano, & 
Schweitzer, 2016).”  

Loukas A et al. Addictive Behaviors 2018



Loukas A et al. Addictive Behaviors 2018



Project M-PACT
(Marketing and Promotion across Colleges in Texas)

Repetitive rapid-response survey of a cohort of 2558 “never-used 
cigarettes at baseline” students attending 24 colleges in Texas

Wave 1 survey: Nov. 2014 – Feb. 2015
Wave 2 survey: 6 months later after wave 1; retention rate 90%
Wave 3 survey: 12 months after wave 1; retention rate 89%
Wave 4 survey: 18 months after wave 1; retention rate 92%



Cigarette Use Susceptibility

Question 1: “If one of your friends were to offer you these products, would 
you smoke/use it?”

Question 2: “Do you think you will use any of the following in the next 12 
months?”

Susceptible Response: “probably not,” “probably yes,” or “definitely yes”

Not Susceptible Response : “definitely not”



Loukas A et al. Addictive Behaviors 2018



Baseline Predictors of     
Subsequent Cigarette Use

Adj. Odds Ratio

• cigarette susceptibility 3.02
• family of origin tobacco use 1.35
• friend’s cigarette use 1.44
• ever other tobacco use 2.85
• ever e-cigarette use 1.36



How can we better isolate the effect of starting ENDS 
use in predicting risk of initiating cigarette smoking?

Compare the effect of using ENDS on future cigarette 
use for “never user of tobacco product” students:

Never tobacco user/ yes ENDS use

Never tobacco user/ no ENDS use         OR = 2.26

(Odds Ratio = 2.26; CI = 1.35 – 3.76)



#6
Hypertension

and 
Dementia



Observational Studies: hypertension is a risk factor 
for dementia and mild cognitive impairment (MCI)

Pathologic Studies: Alzheimer’s dementia exhibits 
vascular damage in combination with β-amyloid and 
tau neuropathology

Literature: no long-term study of treating 
hypertension with expert assessment of cognitive 
outcomes are available



CNS Small Vessel Disease

(white matter hyperintensities; lacunar infarctions; 
hypertension-related microangiopathy)

Contributes to 45% of dementia cases

Leading risk factor is hypertension
• relative risk for hypertension: 1.5 – 4.9



Transition from independence in instrumental activities daily living to disability or 
death according to baseline severity grades in age related changes in white matter.  
Inzitari D et al. BMJ 2009



SPRINT MIND investigators. JAMA 2019

SPRINT MIND Study



Multicenter randomized clinical trial (sub-
study of the SPRINT Trial)

Hypertensive older adults @ increased 
cardiovascular risk

Compared 2 BP targets: 140 systolic vs. 
120 systolic



Inclusion Criteria:

• age greater than 50 years
• BP systolic 130-180
• known cardiovascular disease or EGFR < 60 or

Framingham Risk Score of ≥15% or age > 75 
years  



Exclusion Criteria:

• nursing home resident
• dementia diagnosis or receiving drug used for 
dementia therapy
• diabetes mellitus
• history of stroke



INTERVENTION
Randomized to:

1. systolic BP goal of < 140 mm Hg
2. systolic BP goal of < 120 mm Hg

Specific anti-hypertensive drugs up to local MD

Study “encouraged” 
a. thiazide as a first-line agent
b. loop diuretics for participants with chronic kidney disease
c.  β-blockers for participants with coronary artery disease



Systolic Blood Pressure Intervention Trial 
(SPRINT) 

Primary End Point: cardiovascular events

Secondary End Point: renal function

Secondary End Point: probable dementia, MCI



•9361 subjects randomized between November 
2010 and March 2013
• cognitive assessments planned at baseline, 2 
years, and 4 years after entry (end March 2017)
• study stopped early (August 20, 2015) because 
the primary endpoint had been reached
• BP goals returned to PCP after August 20, 2015 
but follow up for BP and cognitive function was 
continued



SPRINT MIND investigators. JAMA 2019



OUTCOMES

median follow-up of 5.1 years

SPRINT MIND investigators. JAMA 2019 



shaded areas represent 95% confidence intervals



7#
Nutritional Support 

of the 
Medical Inpatient



Does individualized 
nutritional support of 

general medical inpatients 
who are at nutritional risk 

improve outcome?



Schuetz P, Fehr R, Baechli V et al. Lancet 2019



Eight Swiss secondary and tertiary care hospitals

Evaluated all general medicine admissions for 
nutritional status and nutritional requirements

Randomized subjects to individualized nutritional 
support program or usual hospital food based upon 
patient preference/appetite



Nutritional Risk Screening (NRS 2002)



Nutritional Risk Screening (NRS 2002)











Inclusion Criteria: Age ≥ 18 years
Nutrition Risk Score ≥ 3
Expected LOS > 4 days

Exclusion Criteria: surgical patients; unable to ingest 
oral nutrition; terminal condition; already receiving 
nutritional therapy on admission; hospitalized 
because of anorexia nervosa; acute pancreatitis; 
acute liver failure; cystic fibrosis; stem cell 
transplantation; malnutrition after gastric bypass 
operations 



Composite Primary Endpoint 

Adverse clinical outcome within 30 days
comprising all-cause mortality; admission to ICU; non-
elective re-admission; major complications as a new 
occurrence including nosocomial infection, respiratory 
failure, a major cardiovascular event, acute renal failure, 
gastro-intestinal failure (ie, hemorrhage, intestinal 
perforation, acute pancreatitis); decline in functional 
status of ≥ 10%  



Percent achieving caloric requirements



Percent achieving protein requirements



OUTCOMES



#8
CANCER THERAPY

CLOSING IN ON 
THE SILVER BULLET



The Cancer Silver Bullet 

100% Lethal to cancer cells

100% Harmless to patient cells

Step 1: identify a gene that is absolutely required for cancer cell 
survival but not for patient cell survival

Step 2: destroy or turn off the gene 



What Makes a Cell Malignant?

• genetic/epigenetic mutations

• suppression of apoptosis

• enhancement of cell growth/division



Accumulation of Mutations → Malignancy

Accumulation of Mutations → Oncogenic Addiction

• loss of redundant metabolic pathways required for cell survival

• remaining pathway dependent upon one or two genes (addiction)

• increased number of mutations ?→ Increased oncogene addiction



MMR = Mismatch Repair

Multiple gene products 
(proteins) required for 
repair

Over time, failure of 
mismatch repair leads 
to sequences of 
repeating bases in the 
DNA called 
microsatellites.



Microsatellite instability (MSI) is the 
condition of genetic hypermutability 
(predisposition to mutation) that results 
from impaired DNA mismatch repair 
(MMR). The presence of MSI represents 
phenotypic evidence that MMR is not 
functioning normally.



Many cancers (e.g. Lynch Syndrome) are characterized by high levels of 
MSI indicative of defects in MMR. 

Hypermutation caused by defective MMR plays a role in the malignant 
behavior of a cell.

There are multiple mechanisms of MMR and as a developing cancer cell 
loses these due to mutations, it may become highly dependent upon a 
residual functioning MMR gene.

Oncogene Addiction: In general, many cancers are critically dependent 
upon certain genes for survival while the surrounding normal tissue is 
not. 



Chan EM, Iorio F, Picco G et al. Nature 2019

Behan FM, Shibue T, McFarland JM et al. Nature 2019



Chan EM, Iorio F, Picco G et al. Nature 2019
Behan FM, Shibue T, McFarland JM et al. Nature 2019

Looking for oncogenic addiction target genes
• targeted 18,009 genes in 339 cancer cell lines
• turned off each gene individually and observed for 
effect on cell growth/survival
• result: high sensitivity, specificity and precision in 
classifying essential and non-essential genes in 
cancer cell lines



Dark Bar: genes essential for cancer and adjacent normal tissue
Light Bar: genes essential for cancer only



WRN Helicase 

• diverse roles in DNA repair, replication, transcription 
and telomere maintenance

• Cancer cell WRN-dependency (oncogenic addiction) 
correlated with the number of microsatellite deletions within a 
MSI cell line (biomarker)

• Knockout of WRN gene in identified cancer cell lines       
a) impaired cell growth
b) caused DNA breaks/chromosome fragmentation 



In Microsatellite Instability cancers (very common) the frequency of 

the Microsatellite Instability (easily measured) correlates with the 

degree to which mismatch repair is impaired and the likelihood of 

there being oncogenic addiction to the WRN Helicase gene product. 

*Silver Bullet Target*



CONCLUSION
Using the currently available genetic/biochemical  toolbox 
researchers can:

• test hundreds of cancer cell lines for
• thousands of essential cancer genes and also
• determine which of these genes are not essential 
for normal tissue (The Silver Bullet Target)

Next Step: refine the individual bullets for these targets 
(develop drugs which specifically turn off the Silver Bullet 
Target genes)



# 9
ECSTASY 

& 
PTSD



Post-Traumatic Stress Disorder

• 8% lifetime incidence in US population
• 35% of PTSD patients have debilitating symptoms 
not responsive to treatment
• 27-40% therapy dropout rate, often due to 
worsening of symptoms, hospitalization
• after the most effective therapies (cognitive 
processing therapy; prolonged exposure therapy) 
60–72% of veterans still meet PTSD diagnostic criteria  



New Idea: drug administration during therapy to decrease 
dropout, failure, avoidance

Two randomized, controlled pilot studies suggested safety 
and efficacy of MDMA (Ecstasy)

“Trauma theorists have asserted that emotional 
engagement is necessary for processing traumatic 
experiences and, under the influence of MDMA, people 
are able to remain emotionally connected while working 
with difficult traumatic material.”

Ot’alora G M. Psychopharmacology 2018



Mithoefer MC at al. Lancet Psychiatry 2018

Ot’alora G M et al.  Journal of Psychopharamocology 2018



Mithoefer

• veterans, firefighters, police officers with chronic PTSD
• failed Cognitive Behavioral Therapy, Eye Movement Desensitization 
Reprocessing, Prolonged Exposure, Group and Individual  Psychotherapy

Ot’alora

• mixed group: childhood abuse; combat; assaults, etc.
• failed Cognitive Behavioral Therapy, Eye Movement Desensitization 
Reprocessing, Prolonged Exposure, Group Psychotherapy

All psychiatric drugs were tapered and stopped prior to trial



PRIMARY OUTCOME: change in CAPS-IV score

CAPS-IV Categories of Questions
Re-experiencing symptoms
Avoidance symptoms
Negative alterations in cognition and mood
Alterations in arousal and reactivity

Secondary Endpoints: 
Beck Depression Inventory
Pittsburgh Sleep Quality Index 
Global Assessment of Functioning
Dissociative Experiences Scale II
Post-Traumatic Growth Inventory



Experimental Intervention

Active Control: 30-40 mg MDMA
Intervention: 75-125 mg MDMA

2 or 3 eight-hour psychotherapy sessions after 
receiving study drug

Frequent telephone follow-up and 90-minute 
therapy sessions without drug between drug sessions



Ot’alora



Mithoefer



# 10
ω−3 FATTY ACIDS 

and
ISCHEMIC HEART 

DISEASE



ω−3 Fatty Acids Involved in Human Physiology  

α-linolenic acid (ALA) in walnut, flaxseed, hemp oils

eicosapentaenoic acid (EPA) in fish, squid, krill 

docosahexaenoic acid (DHA) in fish, squid, krill 

Added to statin therapy to reduce cardiovascular events

https://en.wikipedia.org/wiki/%CE%91-linolenic_acid
https://en.wikipedia.org/wiki/%CE%91-linolenic_acid
https://en.wikipedia.org/wiki/Eicosapentaenoic_acid
https://en.wikipedia.org/wiki/Eicosapentaenoic_acid
https://en.wikipedia.org/wiki/Docosahexaenoic_acid


Human Metabolism

ALA                           EPA                         DHA         







Yokoyama M et al. Lancet 2007

Japan EPA Lipid Intervention Study (JELIS)
• open label, randomized 
• 1800 mg eicosapentaenoic acid (EPA)
• 18,645 subjects followed for 4.6 years
• 19% relative reduction in major coronary events



REDUCE-IT

Bhatt DL et al. NEJM 2019



icosapent ethyl                         eicosapentaenoic

https://www.google.com/imgres?imgurl=https%3A%2F%2Fpubchem.ncbi.nlm.nih.gov%2Fimage%2Fimgsrv.fcgi%3Fcid%3D9831415%26t%3Dl&imgrefurl=https%3A%2F%2Fpubchem.ncbi.nlm.nih.gov%2Fcompound%2FIcosapent-ethyl&docid=DL8eDYpZ0rhLUM&tbnid=z8diHpzouoeKtM%3A&vet=10ahUKEwiXzPv1t-rjAhVFK80KHWyMABcQMwhDKAAwAA..i&w=300&h=300&bih=607&biw=1280&q=icosapent%20ethyl&ved=0ahUKEwiXzPv1t-rjAhVFK80KHWyMABcQMwhDKAAwAA&iact=mrc&uact=8


We already have very 
potent statins!

Why do we need to be 
studying fatty acids?



Bhatt DL et al. JAMA 2010



BLUE: TG 200-499 mg/dl Orange: TG < 150 mg/dl    
Nichols GA. Diabetes Obesity Metabolism 2018



REDUCE-IT
• prospective, randomized, double-blind, placebo-controlled trial

• icosapent ethyl 2gm bid vs. placebo

• subjects: age > 45 yrs with known CAD
age > 50 yrs with DM plus another CAD risk factor

• LDL 40 – 100 on statin therapy

• TG 150 - 499



Bhatt DL et al. New Engl J Med 2019



Composite end point of 
cardiovascular death, 
nonfatal myocardial 
infarction, nonfatal 
stroke, coronary 
revascularization, or 
unstable angina.

Hazard Ratio 0.75
p < 0.001

Bhatt DL et al. 
New Engl J Med 2019



Other agents that also lower triglyceride levels, 
including other n−3 fatty acids, extended release
niacin, fenofibrate, and cholesteryl ester transfer 
protein inhibitors have not been shown to reduce 
cardiovascular events. Why does icosapent ethyl 
work?
• anti-inflammatory effects
• membrane stabilization
• plaque stabilization
• anti-oxidant effects 


