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ABSTRACT & COMMENTARY

Alcohol Consumption and Migraine
By Louise M. Klebanoff, MD
Assistant Professor of Clinical Neurology, Weill Cornell Medical College

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

SYNOPSIS: In this observational, cross-sectional survey performed via an online questionnaire, researchers confirmed that alcohol 
consumption is a common trigger for migraine, and red wine is the type of alcohol cited as a trigger most frequently.

SOURCE: Onderwater GLJ, van Oosterhout WPJ, Schoonman GG, et al. Alcoholic beverages as trigger factor and the effect on alcohol 
consumption behavior in patients with migraine. Eur J Neurol 2019;26:588-595.

Migraine is a common disabling primary 
headache disorder that affects 12% of the 
population of the western world. As part 

of their treatment regimen, patients with migraine 
are advised to identify and avoid triggers. Alcoholic 
beverages, especially red wine, frequently are in-
cluded as a top 10 trigger. However, very few, small, 
retrospective studies focus on alcoholic beverages as 
potential migraine triggers. Onderwater et al used 
data from the Leiden University Migraine Neuro-
Analysis (LUMINA) project to identify which 
alcoholic beverages are reported as migraine triggers 
frequently, to estimate trigger consistency and time 
to attack onset, and to explore the effect on alcohol 
consumption. In this observational study, investigators 
used cross-sectional data collection via a web-based 
questionnaire sent by email. All patients with migraine 

included in LUMINA between February 2008 and Jan-
uary 2013 were sent an alcohol trigger questionnaire. 
Of 3,785 patients who received the questionnaire, 
2,424 responded. Non-responders were older, had a 
longer disease duration, and reported higher attack 
frequency and number of migraine days. There was no 
significant difference in gender or migraine subtype. 
Data from 2,197 patients were available for analysis.

Overall, 783 patients reported alcohol as a migraine 
trigger. Of the 1,547 participants with migraine who 
consumed alcohol, 658 reported that alcohol was a 
trigger, 694 did not report alcohol as a trigger, and 
195 were not sure. Patients who reported alcohol 
as a trigger were more likely to have migraine with-
out aura, experienced a higher frequency of attacks, 
reported more migraine days, drank slightly more 
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per occasion, and consumed more vodka 
and significantly less red wine. Red wine 
was the most frequent beverage specifically 
mentioned as a migraine trigger, with 512 
of 658 alcohol-consuming migraine patients 
reporting red wine as a trigger. Vodka was 
the trigger mentioned least frequently, with 
only 56 of 658 patients reporting vodka as 
a trigger. Patients estimated that 2.18 ± 1.3 
standard glasses of red wine or 2.16 ± 1.9 
standard glasses of vodka were required 
to trigger a migraine. The time of onset 
was rapid, within three hours, in one-third 
of the patients. Ninety percent of patients 
reported an onset in less than 10 hours. Of 
the 650 patients with migraine who did not 
consume alcohol, 165 stopped consuming 

alcohol because either it triggered migraines 
or they were told by others that it could be a 
potential trigger.

n COMMENTARY
In this large migraine cohort, Onderwater 
et al found that alcoholic beverages were 
reported as a migraine trigger in more than 
one-third of patients, with red wine as the 
most frequently mentioned trigger and 
vodka as the least. The study provides addi-
tional support for advising migraine patients 
to observe if alcoholic beverages, especially 
red wine, trigger their migraine attacks. 
Trigger awareness allows patients to modify 
their behavior to improve their quality of 
life.  n

ABSTRACT & COMMENTARY

Avoid Surprise Migraine Triggers
By Dara G. Jamieson, MD
Emeritus Associate Professor of Clinical Neurology, Weill Cornell Medical College

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

SYNOPSIS: The degree of unexpectedness or “surprisal” associated with known migraine triggers is a 
predictor of headache attacks. Social avoidance behavior is positively correlated with headache disability, pain, 
and depression, but there is a negative correlation between headache pain endurance and anxiety.

SOURCES: Turner DP, Lebowitz AD, Chtay I, Houle TT. Headache triggers as surprise. Headache 
2019;59:495-508.

Ruscheweyh R, Pereira D, Hasenbring MI, Straube A. Pain-related avoidance and endurance behaviour in 
migraine: An observational study. J Headache Pain 2019;20:9.

Multiple models have been used to 
predict triggering and chronification of 

migraine headaches. Turner et al examined 
the hypothesis that the surprising aspect 
of a headache trigger is associated with 
daily headache activity. They proposed 
that headache trigger exposure can be 
characterized based on the degree of 
“surprise” that the trigger presents to the 
individual, and that headache attacks are 
associated with reactions to uncommon or 
unexpected triggering experiences. 

In this prospective cohort study using data 
from the Headache Prediction Study, Turner 
et al followed 95 individuals with episodic 
migraine. They analyzed diary data for 
daily levels of several common headache 
triggers: number of caffeinated beverages, 
number of alcoholic beverages, stress (Daily 
Stress Inventory), and mood disturbance 

(Profile of Mood States). The probability 
of observing variations in each headache 
trigger was used to estimate the “surprisal” 
of experiencing each trigger as a predictor of 
headache attacks. The analysis of statistical 
interactions between previous and current 
values of the triggers and the current 
headache status determined the influence of 
the degree of surprise in encountering the 
trigger. 

Participants experienced headache attacks 
on 1,613 of 4,195 days (38.5%). Rare 
or surprising values were associated with 
headache activity consistently, and four 
common headache triggers (caffeine, 
alcohol, stress, and mood) were found to 
predict future headache activity. The degree 
of surprise associated with the trigger 
correlated with resultant headache activity. 
Each trigger surprisal was associated with 
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development of a future headache (expressed as a 1 
standard deviation change in surprisal). Odds ratios 
ranged from 1.11 (95% confidence interval [CI], 
1.00-1.24) for alcohol to 1.30 (95% CI, 1.14-1.46) for 
stress. The authors stated that “surprise is not just a 
change in triggers.” They postulated that in the trigger 
surprise model, the absolute changes in triggers are 
not as important as the unexpectedness of the changes 
from their typical levels. Is avoidance of surprise a 
reliable method to avoid headache triggering? In the 
fear-avoidance model, pain is predicted to evolve 
from episodic to chronic because of anticipatory fear 
of the pain and the resultant pain-avoidant behavior. 
The model is offered as an explanation for chronic 
musculoskeletal pain in the absence of overt pathology. 
Also, pain-endurance behavior may exacerbate chronic 
musculoskeletal pain due to continuous physical 
overload. The significance of pain-related avoidance and 
endurance behavior in migraine is less known, despite 
the prominence of anticipatory anxiety in migraineurs 
and the frequent need to persevere during the attack. 
Ruscheweyh et al administered the Avoidance-
Endurance Questionnaire behavioral subscales, the 
Pain Disability Index (PDI), the Migraine Disability 
Assessment Scale (MIDAS), and the Hospital Anxiety 
and Depression Scale (HADS) to 90 episodic and 
38 chronic migraineurs, with re-evaluation of 69 of 
128 individuals after three to six months. Exercise, 
relaxation techniques, and preventive treatments 
also were assessed. At baseline, there was a positive 
correlation between avoidance (especially social 
avoidance behavior) and pain and headache disability 
as assessed by the PDI and MIDAS, respectively. There 
was a positive correlation between social avoidance 
and depression (P = 0.047) and a negative correlation 
between endurance and anxiety (P = 0.013) on the 
HADS. Neither avoidance nor endurance was related 
to headache intensity or frequency or to a diagnosis of 
episodic vs. chronic migraine. 

On follow-up after treatment at the authors’ headache 
center, headache frequency, intensity, and pain-related 
disability improved significantly; however, avoidance 
and endurance were unchanged. Distinct characteristics 
of migraine may not fit into a musculoskeletal 

model. The authors noted that a difference between 
musculoskeletal disorders and migraine is that episodic 
migraine attacks are separated by pain-free episodes. 
Since physical activity can trigger and exacerbate 
migraine pain, physical avoidance behavior may be 
appropriate. Stress, as a powerful migraine trigger, 
may be exacerbated by increased endurance, which 
in migraine can range from appropriate tolerance to 
excessive persistence. 

n COMMENTARY
Migraine sufferers know that headaches occur with 
change in their triggers, including stress (e.g., stress 
relief), weather (e.g., barometric pressure changes), sleep 
(e.g., oversleeping), and estrogen levels (e.g., menstrual 
and pregnancy-related headaches). However, there 
may be some benefit to anticipation of the change, 
as opposed to experiencing a surprising change that 
appears to exacerbate the migraine-triggering effect. In 
the fear-avoidance model of headache pain, exaggerated 
anticipatory anxiety leads to avoidance behavior, with 
exacerbation of pain and disability, including depression. 
Since treatment in a headache center achieved 
improvement in headache frequency and disability 
in the absence of changes in avoidance or endurance 
behavior, there may be adaptive benefit to some degree 
of avoidance of unexpected triggers and to powering 
through (i.e., enduring) the headache, in combination 
with appropriate acute and chronic treatments. In the 
fear-avoidance model, non-threatening or transient 
pain is associated with less anxiety when accompanied 
by improved coping mechanisms. With migraine, 
the combination of surprising triggers and excessive 
avoidance, especially social avoidance behavior leading 
to depression, may lead to enhanced migraine disability 
and potentially to chronification of migraine.  

If the trigger with risk of resultant migraine is 
anticipated with less anxiety, then the headache pain 
can be confronted and treated appropriately. The 
teaching points for migraine patients appear to be know 
your headache triggers and avoid those that you can 
control, anticipate non-modifiable triggers, and manage 
all triggers expectantly without socially debilitating 
avoidant behavior.  n
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BRIEF REPORT

Similar Long-Term Outcomes for Stenting 
and Endarterectomy for Carotid Stenosis
By Matthew E. Fink, MD
Louis and Gertrude Feil Professor and Chair, Department of Neurology, Associate Dean for Clinical Affairs, NYP/Weill 
Cornell Medical College

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

SOURCE: Brott TG, Calvet D, Howard G, et al; Carotid Stenosis Trialists’ Collaboration. Long-term outcomes of stenting and endarterec-
tomy for symptomatic carotid stenosis: A preplanned pooled analysis of individual patient data. Lancet Neurol 2019;18:348-356.

In previous studies, researchers demonstrated that the 
risk of periprocedural complications, specifically stroke 

or death, was higher in patients undergoing carotid 
artery stenting (CAS) compared to carotid endarterec-
tomy (CEA) for treatment of high-grade symptomatic 
carotid stenosis greater than 70%. However, the long-
term consequences are not known. Brott et al attempted 
to evaluate the long-term efficacy of these procedures by 
conducting a pooled analysis of four large, randomized, 
controlled trials designed to assess the relative efficacy 
of CAS vs. CEA for treatment of symptomatic carotid 
artery stenosis. Individual patient data were pooled 
from the following four studies: Endarterectomy versus 
Angioplasty in Patients with Symptomatic Severe Carotid 
Stenosis trial, Stent-Protected Percutaneous Angioplasty 
of the Carotid Artery versus Endarterectomy trial, the In-
ternational Carotid Stenting Study, and Carotid Revascu-
larization Endarterectomy versus Stenting trial. (Mas JL, 
et al. N Engl J Med 2006;355:1660-1671. Space Collab-
orative Group; Ringleb PA, et al. Lancet 2006;368:1239-
1247. Bonati LH, et al. Lancet 2015;385:529-538. Brott 
TG, et al. N Engl J Med 2010;363:11-23.)

The risk of ischemic stroke was assessed starting at 121 
days’ postprocedure and then at one, three, five, seven, 
nine, and 10 years after randomization. The primary 

outcome was a composite risk of stroke or death within 
120 days (periprocedure risk) or subsequent stroke that 
occurred up to 10 years after randomization (postpro-
cedural risk). In the four trials, 4,775 patients were 
randomly assigned and 99.6% were followed for up to a 
maximum of 12.4 years. The median length of follow-up 
across all the studies ranged from two to 6.9 years. One 
hundred twenty-nine periprocedural events occurred in 
patients who underwent CEA, and 206 events occurred 
in those allocated to CAS. This confirms what has been 
shown in other studies — that periprocedural risk is 
higher in patients undergoing CAS. Long-term follow-up 
showed a similar number of ischemic strokes occurring 
in each group: 57 for those allocated to CAS and 55 in 
those undergoing CEA. The annual rates of ischemic 
stroke per person-year were similar in both treatment 
groups, but the addition of periprocedural risk favored 
carotid endarterectomy.

If periprocedural risk can be reduced in stenting proce-
dures, then both procedures should be approximately 
equal in efficacy and longer-term durability. In addition, 
comorbidities, such as continuing to smoke cigarettes, 
hypercholesterolemia, and contralateral carotid stenosis, 
all contributed to increasing morbidities. These factors 
should be assessed in future studies.  n

ABSTRACT & COMMENTARY

New Insights Into Young Acute Myocardial 
Infarction Patients
By Michael H. Crawford, MD
Professor of Medicine, Associate Chief for Education, Division of Cardiology, University of California, San Francisco

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

SYNOPSIS: A retrospective contemporary review of STEMI patients younger than 35 years of age shows that these patients are 
predominantly overweight men who smoke (some abuse drugs and present with dyslipidemia).
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SOURCE: Ruiz Pizarro V, Palacios-Rubio J, Cruz-Utrilla A, et al. ST-elevation myocardial infarction in patients ≤ 35 years of age.  
Am J Cardiol 2019;123:889-893.

[If these goals are accomplished, the 

number of STEMI episodes in young 

men could approach zero.]

Although infrequent, acute ST-elevation myocardial  
 infarction (STEMI) in patients younger than 35 

years of age can devastate quality of life. To better 
understand clinical profile and prognosis of such 
patients, investigators from Madrid evaluated STEMI 
patients ≤ 35 years of age from three urban hospitals 
between 2004 and 2016. All three hospitals were 
percutaneous coronary intervention (PCI) centers. The 
authors performed an extensive initial determination of 
clinical factors and followed patients for major adverse 
cardiac events (MACE) over an average of six years.

Out of 3,883 STEMI patients at the three hospitals, 61 
were ≤ 35 years of age, with a mean age in this cohort 
of 32 years. Most were men (88%), smokers (80%), 
and overweight (67%). Only 3% did not exhibit 
conventional risk factors. Compared to a similar-aged 
reference group from the Spanish population, young 
STEMI patients more often were diabetic, exhibited 
dyslipidemia, were overweight, and smoked. 

Drug abuse was discovered in 26% of these patients. 
Almost all patients underwent primary PCI (87%); 
the rest underwent thrombolysis before PCI. Although 
complications during hospitalization were infrequent, 
the hospital mortality rate was 5%. The long-term 
survival rate was 97%, and the MACE rate was 17%. 
The authors concluded that despite the rarity of STEMI 
in patients ≤ 35 years of age, such patients present with 
modifiable predisposing conditions and an excellent 
long-term prognosis.

n COMMENTARY
This study is important because it is a contemporary 
cohort of young patients with STEMI treated at large 
urban PCI centers. Perhaps not surprisingly, such young 
patients are rare, comprising 1-2% of all STEMIs. 
However, these young STEMI patients feature a unique 
clinical profile. They are mostly male smokers who are 
overweight. The only other clinical factors that rise 
above a prevalence of one-quarter of the cohort are 
dyslipidemia (32%) and drug abuse (26%). Common 
risk factors found in older patients were uncommon in 
this cohort: diabetes (15%) and hypertension (16%). 

Unusual causes in older patients, which one would 
assume to be more common in this young cohort, were 
surprisingly low: familial hypercholesterolemia (5%) 
and HIV (3%). 

Despite experiencing a STEMI, which was caused by 
an occlusion of the left anterior descending coronary 
artery in two-thirds of this young cohort, complications 
were infrequent. Most were Killip class I (85%); a 
majority exhibited left ventricular ejection fraction > 
50%. The hospital mortality rate was 5%, while the 
total mortality rate over the six-year follow-up was 
8% (includes hospital mortality). The MACE rate was 
17%.

There are some limitations to this study. The authors 
did not include patients with spontaneous coronary 
artery dissection or MI with normal coronary arteries. 
The authors also excluded patients with non-STEMI 
and type II MI. In addition, this was a homogeneous 
population of Mediterranean people; thus, the results 
may not be applicable to other populations. Finally, 
the authors reported no data on the subsequent 
management of these patients.

Although as a group these young patients performed 
well, some died; others were left with impaired left 
ventricular function. Thus, these data inform a public 
health opportunity since the major factors predisposing 
these patients to STEMI are largely modifiable. Young 
men should not smoke, should maintain a normal 
weight, should keep their lipid values in the desirable 
range, and should not abuse drugs. If these goals are 
accomplished, the number of STEMI episodes in young 
men could approach zero.  n
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ABSTRACT & COMMENTARY

The Right Ventricle During Heart  
Failure With Preserved Left  
Ventricular Ejection Fraction
By Michael H. Crawford, MD
Professor of Medicine, Associate Chief for Education, Division of Cardiology, University  
of California, San Francisco

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

SYNOPSIS: A retrospective longitudinal study of heart failure with preserved left ventricular ejection fraction shows that right ventricular 
function deteriorates more rapidly than left ventricular function and is associated with increased mortality.

SOURCES: Obokata M, Reddy YNV, Melenovsky V, et al. Deterioration in right ventricular structure and function over time in patients with 
heart failure and preserved ejection fraction. Eur Heart J 2019;40:689-697.

Gorter TM, van Veldhuisen DJ, Voors AA. Rapid right-sided deterioration in heart failure with preserved ejection fraction. Eur Heart J 
2019;40:699-702.

The authors of previous cross-sectional studies have 
shown that right ventricular (RV) dysfunction in 

patients with heart failure with preserved left ventricu-
lar ejection fraction (HFpEF) is a strong predictor of 
morbidity and mortality. However, little is known about 
why some patients with HFpEF develop RV failure and 
some do not. Investigators from the Mayo Clinic per-
formed a retrospective, longitudinal, observational study 
of patients with HFpEF confirmed by cardiac cath-
eterization evidence of left heart filling pressures or HF 
symptoms (left ventricular ejection fraction ≥ 50%) and 
a previous hospitalization for pulmonary edema that 
resolved with diuretic therapy. Patients with significant 
valve disease, pulmonary disease, recent acute coronary 
syndrome, constrictive pericarditis, high output HF, 
or cardiomyopathy were excluded. Also, each patient 
had to have undergone two or more echocardiograms 
at least six months apart. In addition, 27 controls who 
demonstrated normal rest-exercise pulmonary capil-
lary wedge pressures were used as a comparator group. 
Follow-up commenced after echo 2 in the 271 patients 
who met inclusion criteria. The median time between 
echo 1 and echo 2 was four years. 

Between the two exams, blood pressure decreased, 
probably due to medication changes, but measures of LV 
diastolic function worsened. There was a small decline 
in LVEF, but LV volumes were unchanged. However, RV 
structure and function worsened significantly. RV dia-
stolic area increased 20% and RV fractional area change 
(FAC) decreased 10%, such that there was a 2.5-fold 
increase in patients with RV dysfunction (FAC < 35%). 
Also, the right atrial area increased, and the prevalence 
of moderate-to-severe tricuspid valve regurgitation (TR) 
increased from 20% to 29% (P = 0.003), despite no 
change in estimated RV systolic pressure. No significant 

changes occurred in the control group in these measures 
over the same period. 

Comparing those who maintained RV function to those 
who developed RV dysfunction, the latter group of 
patients were more likely to be overweight and diabetic. 
Atrial fibrillation, coronary artery disease, and higher 
RV systolic pressure (RVSP) and RV area also all were 
more common. However, there were no significant 
changes in LV systolic or diastolic function between the 
two groups. Over a median follow-up of 15 months, 
patients who exhibited RV dysfunction at exam 1 or 
who developed RV dysfunction between exam 1 and 
exam 2 were more likely to die (hazard ratio, 1.82; 95% 
confidence interval, 1.01-13.4; P = 0.04). The authors 
concluded that in patients with HFpEF, RV structure 
and function deteriorate to a much greater extent over 
time vs. LV structure and function.

n COMMENTARY
In the first longitudinal study of the RV in patients with 
HFpEF, investigators used a unique retrospective design 
in select patients with at least two echoes from the Mayo 
Clinic cardiology database. The authors confirmed that 
the development of RV dysfunction increases mortality 
in HFpEF patients; surprisingly, this was not accompa-
nied by a similar magnitude of worsening LV function. 
There are factors associated with this decline in RV 
function that are potentially modifiable (atrial fibrilla-
tion, obesity, and coronary artery disease). Although 
estimated RVSP was associated with worse RV function, 
as expected, it did not change significantly between the 
two exams despite markedly declining RV function.

From this study, three avenues emerge for preventing RV 
dysfunction from developing in HFpEF patients. First, 
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PHARMACOLOGY UPDATE

Hydrogel Capsules (Plenity)
By William Elliott, MD, FACP, and James Chan, PharmD, PhD
Dr. Elliott is Assistant Clinical Professor of Medicine, University of California, San Francisco.
Dr. Chan is Associate Clinical Professor, School of Pharmacy, University of California, San Francisco.

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

The FDA has approved hydrogel capsules for weight 
management. The capsules contain nonsystemic, 

superabsorbent hydrogel particles formed from cellu-
lose and citric acid.1 These particles are hydrated after 
ingestion to 100 times their original weight, creating a 
sensation of fullness in the stomach and small intestine 
before break down in the colon and elimination through 
normal bowel movement.1 This product is cleared as a 
prescription device rather than a drug, meaning it does 
not achieve its primary intended use through chemical 
action within or on the body.2 Hydrogel capsules will be 
marketed as Plenity.

INDICATIONS
Used in conjunction with exercise and proper diet, hy-
drogel capsules should be used for weight management 
in overweight and obese adults with a body mass index 
(BMI) 25 kg/m2 to 40 kg/m2.1

DOSAGE
The recommended dose is three capsules taken twice a 
day, 20 to 30 minutes before lunch and 20 to 30 minutes 
before dinner.1 The capsules should be taken with water 
and followed with two additional glasses (8 oz) of water. 
Plenity is available as 0.75 g per capsule.

POTENTIAL ADVANTAGES
Hydrogel capsules provide a nonsystemic alternative as 
an aid to weight management.

POTENTIAL DISADVANTAGES
Hydrogel should be used with caution in patients with 
gastroesophageal reflux disease, ulcers, or heartburn.1 
Avoid prescribing the capsules for patients with 

esophageal anatomic anomalies (e.g., diverticuli), 
for patients with suspected strictures (e.g., Crohn’s 
disease), and for patients who have undergone prior 
gastrointestinal (GI) surgery that could affect GI transit.

COMMENTS
The safety and effectiveness of hydrogel capsules were 
evaluated in a randomized, double-blind, placebo-
controlled study.1,3 Subjects ranged in age from 22 to 
65 years (mean, 48 years), mean BMI was 34 kg/m2, 
and fasting blood glucose levels were  ≥ 90 mg/dL but 
≤ 145 mg/dL. Those with BMI < 30 kg/m2 needed to 
present with at least one of the following comorbidities: 
dyslipidemia, hypertension, or drug-naïve or metformin-
treated type 2 diabetes. Subjects were randomized to 
hydrogel (n = 223) or placebo (n = 213). The primary 
effectiveness endpoint was change in body weight from 
baseline at day 171 and the proportion of subjects who 
lost ≥ 5% of body weight. The mean changes in weight 
were -6.4% (from baseline of 215 pounds) for hydrogel 
capsules compared to -4.4% for placebo (baseline of 222 
pounds), a between-group difference of -2.1% ± 0.6%, 
showing statistical superiority over placebo. Fifty-nine 
percent of subjects on hydrogel capsules achieved ≥ 5% 
weight loss compared to 42% of subjects on placebo. 
Forty percent of subjects achieved weight loss of ≥ 7.5% 
and 27% ≥ 10% with hydrogel capsules compared to 
24.5% and 16% of subjects, respectively, on placebo. 
For responders (≥ 5%), the mean weight loss was 10.2% 
(± 4.1%). Early response was a predictor of response, as 
more than 85% who ultimately achieved ≥ 5% weight 
loss lost ≥ 3% at eight weeks. Hydrogel capsules were 
particularly effective in subjects with prediabetes or drug-
naïve type 2 diabetes, as 53% achieved ≥ 7.5% weight 

keep RV pressure as low as possible by aggressive diure-
sis, perhaps guided by an implantable pulmonary artery 
pressure sensor. It is noteworthy in this study that only 
40% of patients were on loop diuretics and 10% on 
aldosterone antagonists. Pulmonary vasodilators have 
been tried in pilot (Phase II) studies, and were negative 
to potentially harmful. In some situations, lowering pul-
monary artery resistance results in too much blood flow 
to the lungs, which cannot be accommodated by the stiff 
LV resulting in acute pulmonary edema. Second, aggres-
sively addressing the risk factors identified in this study 

could help. Third, there was significant progression of 
TR between the two exams without significant changes 
in RVSP. Procedures such as transcatheter clipping of 
the tricuspid valve leaflets may play a role in selected 
patients with moderate to severe TR and HFpEF. 

Encourage patients to lose weight, try to keep them in si-
nus rhythm, and treat any myocardial ischemia. Further 
prospective data will be needed to establish the efficacy 
of these interventions, but there is little potential harm in 
trying them now.  n
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1.  The risk factor for myocardial infarction in 
patients ≤ 35 years of age that could make the 
biggest difference if corrected is:
a. dyslipidemia.
b. stimulant drug abuse.
c. smoking.
d. obesity. 

2.  Which of the following changes most rapidly 
during follow-up of patients with heart 
failure with preserved left ventricular ejection 
fraction?
a. Left ventricular diastolic function
b. Left ventricular systolic function
c. Right ventricular systolic function
d. Right ventricular systolic pressure

3.  Which of the following statements about 
alcoholic beverages as a trigger factor for 
migraine is false?
a. Approximately 35% of patients with 
migraine reported alcohol as a trigger.
b. Vodka and red wine were equally likely to 
trigger migraine attacks.
c. One-third of migraine attacks occurred 
within three hours of alcohol consumption.
d. A little more than two standard glasses of 
red wine or vodka were necessary to trigger an 
attack.

loss compared to 25% for placebo. Subjects 
who lost ≥ 3% body weight in the previously 
mentioned double-blind study were enrolled in 
an open-label extension study.3 Those origi-
nally on placebo were crossed over to hydrogel 
capsules (n = 18), and those originally on hy-
drogel capsules continued on those capsules (n 
= 21). Continued treatment with hydrogel cap-
sules showed an additional 0.8% ± 3% weight 
loss after an additional 24 weeks of treatment. 
Those who crossed over from placebo lost 
an additional 3% ± 4%. Overall, GI-related 
adverse reactions (e.g., abdominal distention, 
diarrhea, abdominal pain) were greater with 
hydrogel capsules. Generally, these adverse 
reactions were mild and occurred within three 
months. There were no significant differences 
in cardiovascular risk factors between groups 
(e.g., plasma lipids, blood pressure, or surro-
gate for insulin resistance [homeostatic model 
assessment of insulin resistance]).3 Hydrogel 
capsules do not appear to affect absorption of 
various vitamins (e.g., A, B1, B2, B12, B6, B9, 
D, E).

CLINICAL IMPLICATIONS
Obesity is a common disorder, with a 
prevalence of 39.8% among adults in the 
United States in 2015-2016.4 Lifestyle 
modification is the recommended initial 
therapy; weight loss medication is initiated as 
an adjunct therapy.5 The American Association 
of Clinical Endocrinologists and the American 
College of Endocrinology list the following 

FDA-approved weight loss medications 
for long-term treatment of obesity: orlistat, 
lorcaserin, phentermine/topiramate, 
naltrexone/bupropion, and liraglutide. All 
these are absorbed systemically and carry 
the potential for adverse reactions and safety 
concerns. Hydrogel capsules offer a potential 
novel, nonsystemic option that appear to 
be effective with minimal adverse reactions. 
The product is expected to be available in 
the second quarter of 2019. Cost was not 
available at the time of this review.  n
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