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ABSTRACT & COMMENTARY

All You Need Is Love, But a Little Chocolate 
May Benefit, Too
By Seema Gupta, MD, MSPH
Clinical Assistant Professor, Department of Family and Community Health, Joan C. Edwards School of Medicine,  
Marshall University, Huntington, WV

Dr. Gupta reports no financial relationships relevant to this field of study.

SYNOPSIS: Chocolate consumption may improve liver enzymes and protect against insulin resistance.

SOURCE: Alkerwi A, Sauvageot N, Crichton GE, et al. Daily chocolate consumption is inversely associated with insulin resistance and 
liver enzymes in the Observation of Cardiovascular Risk Factors in Luxembourg study. Br J Nutr 2016 May;115:1661-1668.

Cardiovascular disease (CVD) is the leading 
global cause of death. In the United States, 
CVD is the cause of more deaths than cancer, 

chronic lower respiratory diseases, and accidents 
combined, accounting for almost one out of ev-
ery three deaths. Modifiable risk factors for CVD 
include metabolic disorders such as obesity, diabetes, 
hypertension, and hypercholesterolemia. Previous 
population-based studies clearly have demonstrated 
that compared with non-diabetics, patients with type 
2 diabetes have a higher cardiovascular morbidity 
and mortality as well as increased all-cause mortal-
ity.1 However, there is evidence suggesting that even 
in non-diabetic individuals, hyperinsulinemia is 
associated with an increased cardiovascular risk and 
a number of other conditions, including hyperten-

sion, dyslipidemia, and a central adiposity.2 Dietary 
intake is one of the key lifestyle factors involved in 
the prevention and control of these cardiometabolic 
disorders.

Cocoa products containing polyphenols have shown 
encouraging potential in the prevention of cardiomet-
abolic disorders.3 Recent studies suggest chocolate 
consumption positively influences human health, with 
antioxidant, antihypertensive, anti-inflammatory, 
antiatherogenic, and antithrombotic effects as well 
as an influence on insulin sensitivity, vascular en-
dothelial function, and activation of nitric oxide.4 
Researchers believe such health benefits might be 
linked, at least in part, to plant-derived polyphenols 
and their flavonoids subclasses. Interestingly, evidence 
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suggests cocoa, especially dark choco-
late, is more beneficial to health than teas 
and red wine in terms of its antioxidant 
capacity due to higher concentrations of 
flavonoids per serving.5 Previously, a small 
15-day dark chocolate consumption study 
demonstrated a lowering of blood pressure 
and increased insulin sensitivity in glucose-
intolerant, hypertensive subjects.6

Alkerwi et al hypothesized that choco-
late consumption may produce a ben-
eficial effect on insulin sensitivity and 
liver enzymes. Researchers analyzed data 
from 1,153 patients, aged 18 to 69 years, 
enrolled in the Observation of Cardiovas-
cular Risk in Luxembourg study, the first 
nationwide survey on heart disease risk 
factors. Chocolate consumption informa-
tion was obtained from a semiquantitative, 
self-administered questionnaire. Research-
ers used blood glucose and insulin levels 
for the homoeostasis model assessment 
of insulin resistance (HOMA-IR). He-
patic biomarkers such as serum gamma-
glutamyl transpeptidase (GGT), serum 
aspartate transaminase (AST), and serum 
alanine transaminase (ALT) were assessed 
using standard laboratory assays. Sub-
jects taking antidiabetic medications were 
excluded, and results were adjusted for 
age, sex, education, lifestyle, and dietary 
confounding factors, including intakes of 
fruits and vegetables, alcohol, polyphenol-
rich coffee, and tea. Researchers found 
that daily consumption of 100 grams of 
chocolate was associated with a reduc-
tion of HOMA-IR by 0.16 (P = 0.004), 
of serum insulin levels by 0.16 μg/l (P = 
0.003), and of liver enzymes (GGT, ALT) 
by > 0.10 mg/L (P = 0.009 and 0.004, 
respectively). Researchers did not detect 
any statistically significant associations 
of fasting plasma glucose or HbA1c with 
chocolate consumption.

The authors concluded that there is an 
independent inverse relationship between 
daily chocolate consumption and levels of 
insulin, HOMA-IR, and liver enzymes in 
adults, suggesting chocolate consumption 
may protect against insulin resistance and 
improve liver enzymes.

n COMMENTARY
This is great news for chocoholics. Those 
who aren’t should strongly consider these 

results, as this research adds to the grow-
ing body of evidence that daily consump-
tion of approximately 100 grams of choco-
late seems to lower insulin resistance while 
improving liver enzymes. Research into 
the health effects of cocoa has received sig-
nificant attention over the past few years. 
However, it is important to note that while 
this study has generated critical insight 
into the issue, the limitations of demon-
strating a cause and effect relationship 
rest in its cross-sectional design. Further 
studies with well-designed, randomized, 
controlled trials are needed to confirm 
these findings as well as better understand 
the mechanisms behind the components in 
chocolate that provide benefit with regard 
to insulin resistance and cardiometabolic 
disorders.

Diseases associated with modifiable risk 
factors are the leading cause of illness and 
death in the United States. Research con-
sistently demonstrates that a healthy diet 
and physical activity are associated with 
benefits in significant health outcomes, 
including reductions in CVD and all-cause 
mortality. However, despite this convinc-
ing evidence, adults continue ignoring 
these healthy diet and physical activity 
recommendations.7 This study provides 
interesting insight into the benefits of daily 
chocolate consumption among appar-
ently healthy adults, a recommendation 
that may be easier to follow. I often write 
my patients prescriptions for exercise and 
more vegetable and fruit consumption. 
While I won’t be writing any prescrip-
tions for chocolate anytime soon, I surely 
won’t tell patients not to eat it either. The 
best bet is to stick with dark chocolate in 
moderation.  n
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ABSTRACT & COMMENTARY

Does Dysbiosis Cause Multiple Sclerosis?
By Joseph E. Scherger, MD, MPH
Vice President, Primary Care, Eisenhower Medical Center; Clinical Professor, Keck School of Medicine, University  
of Southern California

Dr. Scherger reports no financial relationships relevant to this field of study.

SYNOPSIS: Increasing evidence suggests that dysbiosis, a disorder in the gut microbiome, leads to autoimmune diseases, including multiple 
sclerosis.

SOURCE: Glenn JD, Mowry EM. Emerging concepts on the gut microbiome and multiple sclerosis. J Interferon Cytokine Res 2016;36: 
347-357.

Two scientists from the Department of Neurology 
at Johns Hopkins University School of Medicine 

recently reviewed the emerging science of the human 
gut microbiome and the development of autoimmune 
diseases, particularly multiple sclerosis. The gut mi-
crobiome has complex bidirectional interactions with 
the human immune system.

While the bacteria in the human gut has the high-
est density ever recorded in any ecosystem, there are 
even more viruses in the gut, most importantly the 
bacteriophages that infect the bacteria and exchange 
DNA.

The microbiome develops at birth and is enhanced 
by both vaginal delivery and breastfeeding. Children 
born by C-section have a delay in their microbiome 
development as do children not breast fed. These 
changes have been reported for up to seven years. 
Multiple sclerosis patients feature a higher rate of 
C-section birth and shorter duration of breastfeeding 
than controls.1,2

There is emerging evidence leading researchers to 
believe that dysbiosis, disorders in the gut microbi-
ome, form a biological basis for the development of 
autoimmune diseases. Some of the strongest evidence 
exists for Crohn’s disease and multiple sclerosis.3,4 
The Western diet, with its unhealthy trans fats, 
excessive sugar, and inflammatory proteins, has been 
associated with dysbiosis.

n COMMENTARY
The number of books written by physicians and 
biologists on the gut microbiome has exploded in the 
last few years.5-8 Compelling evidence says our health 

depends on what we eat in profound ways, with the 
gut microbiome acting as a critical intermediary. 
Disorder in the gut microbiome has become the lead-
ing theory behind the development of autoimmune 
diseases.

Terry Wahls is an internist at the University of Iowa 
who developed disabling multiple sclerosis in 2002. 
Conventional therapy, including new biologic agents, 
were ineffective in halting the progression of her 
disease. After years of research into scientific articles, 
she adopted an anti-inflammatory diet that over time 
halted and then reversed her disease, and she is now 
fully functional. She runs an ongoing clinical trial at 
the University of Iowa and has helped hundreds of 
other multiple sclerosis patients. Her 2014 book, The 
Wahls Protocol, describes her therapeutic approach 
in detail.9

The human microbiome exists throughout the body, 
with 70% of the organisms residing in our gut. Re-
search into its many functions in health and disease 
are early in their development. It is likely that an 
understanding of the interactions and effects of the 
microbiome on our bodies will profoundly change 
medical practice in the years to come.  n
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ABSTRACT & COMMENTARY

Prognostic Value of Coronary Calcium  
on Standard Chest CT Scans
By Michael H. Crawford, MD
Professor of Medicine, Chief of Clinical Cardiology, University of California, San Francisco

Dr. Crawford reports no financial relationships relevant to this field of study.

SYNOPSIS: Coronary calcium scan on standard CT scans performed for other indications is of equivalent prognostic value to that seen on 
ECG-gated coronary studies and should be included in radiology test reports.

SOURCES: Hughes-Austin JM, Dominguez A 3rd, Allison MA, et al. Relationship of coronary calcium on standard chest CT scans with 
mortality. JACC Cardiovasc Imaging 2016;9:152-159.

Hecht HS. “See No Evil.” JACC Cardiovasc Imaging 2016;9:160-162.

Coronary artery calcium (CAC) scores performed 
on ECG-gated, 3 mm sliced CT scans are strong 

predictors of coronary artery disease (CAD), cardiac 
events, and mortality. Physicians perform standard 
6 mm sliced chest CT scans much more often for a 
variety of reasons. A study by Hughes-Austin et al 
is a case-controlled analysis of patients who un-
derwent both scan types between 2000 and 2003 
and were followed for eight years to assess whether 
CAC observed on a standard CT scan was as use-
ful as that on a coronary-specific CT scan. Among 
4,544 community living subjects who underwent 
whole body CT scans, which included both types 
of chest CT imaging, 157 subjects who died were 
matched with 494 controls by sex and age. Sub-
jects with known CAD were excluded. Researchers 
calculated a CAC score on all CT scans using the 
Agatston method. They read the 3 mm gated scans 
at the time of acquisition. Readers blinded to the 3 
mm results later studied the 6 mm scans. The group 
collected clinical data as well, and the primary 
endpoint was all-cause mortality. The mean age of 
the 651 subjects was 68 years, and 63% were men. 
The mortality cases had higher median CAC scores 
on both scan types. The correlation between the two 
was excellent (r = 0.93), but the median Agatston 
score on the 6 mm scans was 22 vs. 104 on the 
gated 3 mm scans. CAC scores adjusted for tradi-
tional CAD risk factors showed identical risk ratios 
(RR) for mortality on the two scan types (RR, 1.5). 
The authors concluded standard chest CT scans 
performed for other reasons can provide useful 
information on CAD risk.

n COMMENTARY
It seems like a no brainer that radiologists reading 
standard chest CT scans should report on coronary 
calcium the way they do lung nodules and other 
incidentalomas. This knowledge would help clini-
cians with primary prevention decisions without 
having to order other tests, some of which would 
add radiation exposure. However, scant available 
data suggest that clinicians report less than half of 
observed CAC and infrequently conduct formal 
scoring. Dr. Hecht plays the devil’s advocate in an 
accompanying editorial, noting there is no evidence 
that reporting CAC on a standard CT scan results 
in better outcomes. Also, it takes time, especially if 
a physician performs a formal CAC score, adding 
more time to an already-crowded schedule. Addi-
tionally, there are downstream effects of reporting. 
The ordering physician, who may have little un-
derstanding of the issues involved, has to deal with 
information that no one requested. This could start 
a test cascade that could lead to cardiac catheteriza-
tion and an unnecessary percutaneous intervention. 
To prevent this, physicians may need education. As 
Dr. Hecht notes, this occurs in the radiology report 
for nodules, etc. and could be templated in the elec-
tronic medical record for coronary calcium.

Standard CT scans are performed eight times more 
frequently than coronary CT scans, and this is rising 
with the 2014 lung cancer screening guidelines. A 
semi-quantitative (mild, moderate, severe) coronary 
calcium reporting dictum would make a lot of sense 
and not cause excessive extra work.  n
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BRIEF REPORT

Optimal Antiplatelet Therapy for Secondary 
Prevention of Ischemic Stroke
By Matthew E. Fink, MD
Louis and Gertrude Feil Professor in Clinical Neurology and Chairman, Department of Neurology, Weill Cornell Medical 

College; Neurologist-in-Chief, New York Presbyterian Hospital

Dr. Fink reports he is a consultant for Procter & Gamble and Pfizer.

SOURCE: Kim JT, Park MS, Choi KH, et al. Different antiplatelet strategies in patients with new ischemic stroke while taking aspirin. Stroke 
2016;47:128-134.

Patients presenting with acute ischemic stroke often 
take aspirin on a regular basis for prevention 

of cardiovascular disease. The optimal antiplatelet 
therapy for secondary prevention has been uncertain 
in this setting. 

The authors of this study analyzed 1,172 patients in 
a prospective, multicenter stroke registry database 
from 14 hospitals in South Korea, selecting patients 
with acute non-cardioembolic stroke, who were taking 
aspirin for prevention of cardiovascular disease at the 
time of onset of stroke. 

These patients were then divided into three groups,  
1) maintaining aspirin monotherapy (MA group = 
212), 2) switching aspirin to another antiplatelet agent 
(SA group = 246), and 3) adding another antiplatelet 

agent to aspirin (AA group = 714). Researchers fol-
lowed the patients for one year, using a primary end-
point of a composite of all stroke, myocardial infarc-
tion, and vascular death. The results were analyzed in 
a Cox proportional hazards regression analysis. After 
one year of follow-up, compared to the aspirin-only 
group, there was a reduction in the composite vascular 
event rate compared to the SA group (hazard ratio 
[HR], 0.50; P = 0.03) and in the AA group (HR, 0.40; 
P < 0.001).

This study strongly suggests that compared with main-
taining patients on aspirin alone, switching to a differ-
ent antiplatelet agent, or adding a second antiplatelet 
agent to aspirin, may be better in preventing subse-
quent vascular events in patients who experienced a 
new ischemic stroke while taking aspirin.  n

PHARMACOLOGY UPDATE

Buprenorphine Implant for Subdermal  
Administration (Probuphine)
By William Elliott, MD, FACP, and James Chan, PharmD, PhD
Dr. Elliott is Medical Director, Pharmacy, Northern California Kaiser Permanente, and Assistant Clinical Professor  
of Medicine, University of California, San Francisco. Dr. Chan is Pharmacy Quality and Outcomes Manager, Kaiser  
Permanente, Oakland, CA.

Drs. Elliott and Chan report no financial relationships relevant to this field of study.

The FDA has approved the first buprenorphine 
implant for the treatment of opioid dependence. 

Buprenorphine is a partial agonist at the mu-opioid 
receptor and an antagonist at the kappa-opioid 
receptor. Buprenorphine was previously approved as 
oral and sublingual tablets. The implant is marketed 
as Probuphine.

INDICATIONS
Buprenorphine implant is indicated for the mainte-
nance treatment of opioid dependence in patients 
who have achieved and sustained prolonged clinical 

stability on low-to-moderate doses of a transmu-
cosal buprenorphine-containing product (< 8 mg/
day).1

DOSAGE
A trained professional inserts the buprenorphine im-
plant subdermally in a patient’s upper arm, leaving 
the implant there for six months before removal.1 
It should be used as part of a complete treatment 
program that includes counseling and psychosocial 
support. Each ethylene vinyl acetate implant (2.5 
mm diameter x 26 mm length) contains 80 mg of 
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buprenorphine HCl (74.2 mg of buprenorphine 
base).

POTENTIAL ADVANTAGES
The implant provides a more convenient form of 
delivery with sustained medication for six months. 
This form of buprenorphine offers convenience and 
eliminates the risk of the patient forgetting to take 
the medication or someone stealing it, factors the 
FDA considered advantageous during the approval 
process.

POTENTIAL DISADVANTAGES
The implant contains 80 mg of a drug that could 
be expelled or removed, resulting in accidental 
exposure or misuse.1 Insertion and removal of the 
implants are associated with the risk of migration, 
protrusion, expulsion, and nerve damage from the 
procedure.1 Most frequent adverse events were 
implant-site pain, pruritus, and erythema.1

COMMENTS
The efficacy of the buprenorphine implant was dem-
onstrated in one randomized, double-blind, double-
dummy, six-month study in 178 subjects.1 Study 
subjects met the DSM-IV-TR criteria for opioid 
dependency as a primary diagnosis and were clini-
cally stable on sublingual buprenorphine at a dose of 
no more than 8 mg/day.1 

Healthcare providers attested to the clinical stability 
based on a checklist that included no reports of illicit 
opioid use, no withdrawal symptoms, no hospital 
admissions or ED visits in the past 90 days, low to 
no desire to use illicit opioids, stable living and work 
environments, and compliance with clinical/behav-
ior/cognitive visits. 

Subjects were randomized to buprenorphine im-
plants and placebo sublingual tablets or sublingual 
buprenorphine/naloxone and placebo implants. Sup-
plemental dosing with sublingual buprenorphine/nal-
oxone was allowed if clinically appropriate. Efficacy 
was based on four randomly scheduled urine toxi-
cology screens and patients self-reporting to detect 
opioid use over the six-month period. Subjects in 
the buprenorphine arm who required supplemental 
buprenorphine were considered as non-responders. 

The proportion of subjects with no evidence of il-
licit drug use was 63% for the implant and 64% 
for usual sublingual buprenorphine/naloxone. The 
implant appears to be less effective if the daily 
buprenorphine dose is > 8 mg. In two studies in 
subjects stabilized on 12-16 mg/day, the success rate 
for the implant was about 30% at weeks 17 to 24, 
which was similar to sublingual buprenorphine, 

in one study and 37% for the full 24 weeks in the 
second study.2,3

CLINICAL IMPLICATIONS
Buprenorphine (with or without naltrexone) and 
methadone are approved and effective drugs for 
management of opioid dependence.4,5 Buprenor-
phine, in contrast to methadone, can be prescribed 
in an office-based setting as opposed to a federally 
authorized opioid treatment clinic.6,7 The implant 
provides another option for those who have been 
stabilized on low-to-moderate doses of sublingual 
buprenorphine. 

The implant is only available to certified healthcare 
providers through the PROBUPHINE REMS Pro-
gram. Prescribers and providers who plan to insert 
or remove the implants must successfully complete a 
live training program. Cost was not available at the 
time of this review.  n
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Clinical Briefs
By Louis Kuritzky, MD

Pioglitazone and  
Secondary Cardiovascular 
Prevention

SOURCE: Kernan WN, Viscoli CM, Furie KL, et 
al. N Engl J Med 2016;374:1321-1331.

In addition to traditional risk fac-
tors for cardiovascular (CV) events 

(e.g., hyperlipidemia, hypertension, 
cigarette smoking), it has not gone 
unnoticed that insulin resistance, even 
in the absence of frank diabetes, also is 
associated with stroke and myocardial 
infarction (MI). Might a pharmacologic 
agent that improves insulin resistance 
be effective in secondary prevention of 
CV events?

Kernan et al performed a randomized, 
double-blind, placebo-controlled trial 
of adults who had sustained a stroke 
or transient ischemic attack (n = 3,876) 
to compare pioglitazone, an agent that 
improves insulin sensitivity, to placebo. 
Diabetic patients were excluded; rather, 
inclusion criteria required that patients 
demonstrate insulin resistance (as mea-
sured by the HOMA-IR metric), but 
did not meet criteria for diabetes. The 
primary outcome was fatal or nonfatal 
stroke or MI.

At 4.8 years, subjects who had been 
treated with pioglitazone experienced 
a 24% relative risk reduction in the 
primary endpoint (9% vs. 11.8%). Ad-
ditionally, pioglitazone served well as a 
tool to prevent progression to diabetes 
by reducing incident diabetes more 
than 50% (3.8% vs. 7.7%). There was 
a trend toward lower mortality in the 
pioglitazone group that did not achieve 
statistical significance.

Before making an abrupt practice 
change based on this study, it is impor-
tant to note that the incidence of frac-
ture requiring surgery or hospitaliza-
tion statistically significantly increased 
in the pioglitazone treatment arm 
(5.1% vs. 3.2%). Hence, the absolute 
reduction in CV events (almost 3%) is 
nearly offset by the increase in fractures 
(nearly 2%). Arguably, elimination of a 

major CV event substantially out-
weighs a new bone event, but clinicians 
should consider such adverse events 
in their therapeutic decision process, 
especially in patients acknowledged to 
be at high risk for fracture.  n

Subclinical Thyroid  
Disease Associated  
with Increased Mortality 
in Seniors

SOURCE: Grossman A, Weiss A, Koren-Morag 
N, et al. Am J Med 2016;129:423-430.

Subclinical thyroid disease is defined 
as altered thyroid stimulating 

hormone (TSH) level in the presence 
of normal thyroid hormone (T4, T3) 
levels. Hence, subclinical hypothyroid-
ism exists when TSH levels are elevated 
but T4 is normal, and subclinical hy-
perthyroidism exists when TSH levels 
are reduced, but T3 and T4 levels are 
normal. Since a substantial number of 
cases of overt hyperthyroidism and hy-
pothyroidism are immediately preceded 
by a period of subclinical status, it 
probably should not be surprising that 
subclinical thyroid disease status (both 
hyper and hypo) is associated with 
mortality in elders.

Grossman et al performed a retrospec-
tive analysis on patients > 65 years of 
age (n = 17,440), comprised of indi-
viduals with normal thyroid status (n = 
14,946), subclinical hyperthyroidism (n 
= 538), and subclinical hypothyroidism 
(n = 1,956) who were followed for as 
long as 10 years.

Both subclinical hypo- and hyperthy-
roidism were associated with increased 
risk for mortality (hazard ratio = 1.53 
and 2.33, respectively). In the popula-
tion of subjects with subclinical hypo-
thyroidism, a TSH > 6.35 mIU/L was 
the threshold for increasing mortality 
risk. Subclinical hyperthyroidism has 
been associated with increased risk for 
atrial fibrillation, so the increased mor-
tality risk in this population is perhaps 
less surprising.  n

An Infectious Disease 
Causes Pathological  
Aggression?

SOURCE: Coccaro EF, Lee R, Groer MW, et al. J 
Clin Psychiatry 2016;77:334-341.

Many have followed an evolution 
of medical disorders surprisingly 

linked to infectious diseases: cervical 
cancer (human papillomavirus infec-
tion), gastric and peptic ulcer disease 
(Helicobacter pylori), and even obesity 
(adenovirus 36). Toxoplasma gondii 
(TXG) is a highly prevalent protozoan 
reportedly infecting, albeit usually 
asymptomatically, as many as one-third 
of U.S. adults. Humans can acquire 
TXG from household cat feces and less 
commonly from undercooked meat 
infected with TXG. In immunocompe-
tent humans, TXG lives in the central 
nervous system within neurons and 
glial cells and is generally asymptom-
atic, although associations between 
latent TXG and schizophrenia, bipolar 
disease, and personality disorders have 
been demonstrated.

Coccaro et al performed sero-analyses 
on 358 adults comprised of approxi-
mately three equally sized groups: 
healthy controls, psychiatric controls 
without noteworthy aggression issues, 
and psychiatric patients with intermit-
tent explosive disorder. A TXG IgG 
antibody titer > 12 IU was regarded as 
seropositive.

Positive TXG sero-status was sta-
tistically significantly associated 
with aggression. Prevalence of TXG 
seropositivity ranged from 9.1% in 
healthy controls to 16.7% in psychiat-
ric controls (without aggression issues) 
to 21.8% in subjects with intermittent 
explosive disorder. These preliminary 
results do not include any advice about 
if, how, or when TXG treatment should 
be considered.  n
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Effect of Physical Inactivity  
on Mortality in Heart Failure Patients

1.  Researchers found that the daily consumption 
of 100 grams of chocolate is associated with 
significant improvements in all of the following 
except:

a. serum insulin levels.

b. gamma-glutamyl transpeptidase.

c. body mass index.

d. homoeostasis model assessment of insulin 
resistance.

2.  How might the gut microbiome cause multiple 
sclerosis?

a. By a state of dysbiosis resulting in an 
autoimmune reaction

b. By releasing toxins into the bloodstream 
that cause autoimmunity

c. By unleashing a virus into the bloodstream 
that causes autoimmunity

d. By a direct infection of toxic bacteria in the 
microbiome

3.  A long-term follow-up study of coronary 
CT imaging compared to standard chest CT 
observed coronary calcium showed:

a. equal coronary calcium scores between the 
two methods.

b. poor correlation between methods for the 
detection of coronary calcium.

c. no difference in the reporting of calcium 
presence.

d. similar mortality prediction by both 
methods.

4.  After suffering from an ischemic stroke while 
taking aspirin, the best secondary prevention 
for cardiovascular disease would be the 
addition on a second antiplatelet agent.

a. True

b. False
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