
Sleep to Your Heart’s Content
A B S T R A C T  &  C O M M E N T A R Y
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Synopsis: A prospective study of men and women showed 
that duration of sleep is correlated with coronary artery 

calcification with 1 hour more of sleep daily reducing the 
odds of calcification over 5 years by 33%.

Source: King CR, et al. Short sleep duration and incident coronary artery
calcification. JAMA 2008;300:2859-2866.

AGROUP OF INVESTIGATORS AT THE UNIVERSITY OF CHICAGO ARE

following a cohort of 495 men and women, black and white,
over many years looking at risk factors for the development of coro-
nary artery disease. They are the Coronary Artery Risk Develop-
ment in Young Adults (CARDIA) cohort. At year 15 of the study, in
2000-2001, at ages 35-47, this group underwent CT scanning for
coronary artery calcification. The CT scanning was repeated in
2005-2006. Sixty-one (12.3%) had developed coronary artery dis-
ease during this 5-year period.

Controlling for age, sex, race, education, apnea risk, smoking
status, lipid levels, blood pressure, body mass index, diabetes,
inflammatory markers, alcohol consumption, depression, hostility,
and self-reported medical conditions, duration of sleep demonstrat-
ed an impact on the development of coronary artery calcification.
The duration of sleep was objectively measured using a wrist activ-
ity monitor that the participants wore for 6 nights during 2 different
waves of measurement 1 year apart. The objective measurements
roughly correlated with self-reported sleep duration.

Sixty-six (13.3%) of the 495 participants had a sleep duration of
less than 5 hours per night and had a 5-year incidence of develop-
ment of coronary artery calcification of 4%-9.5% depending on the
duration sleep. The largest number (336, 67.9%) had sleep durations
between 5 and 7 hours with a 5-year incidence of developing coro-
nary artery calcification of about 2%. For the 93 participants
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(18.8%) with sleep duration of 7 hours or more, the inci-
dence of developing coronary artery calcification was 0-
1.5%, depending on the duration of sleep. One hour
more of sleep reduced the estimated odds of developing
coronary artery calcification by 33%.

■■ COMMENTARY
Sleep is regarded as a “fourth pillar” of good health

along with not smoking, good nutrition, and exercise.
Understanding the importance of sleep to health, and the
problems associated with poor sleep, has emerged over
the past couple of decades. This cohort study of young
to middle-aged adults used a novel method to objective-
ly measure sleep duration and found that a lack of at
least 5 hours of sleep substantially increases the risk of
development of coronary artery calcification, a marker
for coronary artery disease. Although the numbers were
small, getting 7 hours of sleep or more each day seems
to offer major protection from coronary artery calcifica-
tion, controlling for other risk factors.

This cohort study offers suggestive evidence but is
not definitive in proving that sleep protects against the
development of coronary artery disease and that the lack
of it is a cardiac disease risk factor. Other risk factors
such as smoking and diabetes have a greater impact on
the development of coronary artery calcification than
sleep duration. The study shows that sleep and coronary
artery calcification are inversely related. Now we have

more evidence of the importance of sleep to health and
the potential danger to the heart of being deprived of a
good night’s sleep on a regular basis.  ■

Gene-based Medicine —
Prime Time Yet?
A B S T R A C T  &  C O M M E N T A R Y

By Rahul Gupta, MD, MPH, FACP

Assistant Professor, Department of Internal Medicine,
Meharry Medical College Nashville, TN; Assistant Clinical
Professor, Division of General Internal Medicine and 
Public Health, Vanderbilt University Medical School,
Nashville, TN

Dr. Gupta reports no financial relationship to this field of study.

Synopsis: Utilizing genotyping for warfarin therapy in
patients with non-valvular atrial fibrillation may not
be cost-effective.

Source: Eckman MH, et al. Cost-effectiveness of using 
pharmacogenetic information in warfarin dosing for patients
with non-valvular atrial fibrillation. Ann Intern Med 2009;
150:73-83.

ON AUG. 16, 2007, THE FDA SENT OUT AN ANNOUNCE-
ment titled, “New genetic information may help

providers improve initial dosing estimates of the antico-
agulant for individual patients.”1 This labeling change
for warfarin suggested that health care providers use
genetic tests to improve their initial estimate of what is a
reasonable warfarin dose for individual patients. FDA
claimed this change to be in support of the “personalized
health program” spearheaded by the then Health and
Human Services Secretary, Mike Leavitt.

Over the years, it has been learned that about 30 dif-
ferent genes may affect metabolism and sensitivity when
dosing warfarin.2 Under-dosing can lead to delay in
treatment and over-dosing can lead to increased risk for
bleeding. However, 2 genes play the most important
role: cytochrome P450 CYP2C9 and vitamin K epoxide
reductase VKORC1. Patients who harbor certain alleles
of these genes can be at higher risk of bleeding during
the induction phase and, therefore, may benefit from
such identification in advance. Currently, genetic testing
costs approximately $400.

Eckman et al utilized existing data from MEDLINE
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and other searches. They developed a computer program
(Markov state transition model) and considered 2 strate-
gies — standard induction of warfarin therapy vs geno-
type-guided warfarin therapy (testing for CYP2C9 and
VKORC1) — for a hypothetical man age 69 years with
newly diagnosed non-valvular atrial fibrillation.

The authors found that there was minimal improve-
ment in survival rates in patients with genotype-based
dosing compared with traditional warfarin management.
Additionally, there was a high cost to the former
approach with a marginal cost-effectiveness ratio of
almost $172,000 per quality-adjusted life-year (QALY).
In simple population terms, the authors argue that if
about 300,000 patients start warfarin treatment each year
in the United States, the genotype-guided dosing would
prevent 300 major bleeding events during the first year at
a net cost of more than $113 million. A further sensitivi-
ty analysis suggests that for genetic testing to cost less
than $50,000 per QALY (a generally accepted societal
threshold), it would have to be restricted to patients at
high risk for hemorrhage or cost less than $200.

■■ COMMENTARY
I understand the wish to excel in the field of personal-

ized medicine, both by researchers and politicians. In the
21st century, that’s what makes us sound literate — when
we speak of gene-based medicine, web-based medicine,
and personalized medicine. However, in the field of
gene-based testing, we must not forget that the same
principles of a good screening test apply when it is being
advocated to the mass population. This includes the test
being inexpensive, low-risk, valid, and reliable when
compared with a gold standard. Since the genotyping for
warfarin dosing currently is highly expensive when
administered at a population level, I would suggest that
the FDA recommend narrowing the application of this
test to those predicted to be at higher risk for bleeding.3

Perhaps in the future, costs of such tests would be
reduced dramatically and the turnaround times will
become much faster. Only in those circumstances would
these tests become cost-effective enough for broader
use. Also, there is much more research required in this
field. Till such occurs, I may continue to use dosing
guidance from web sites such as www.warfarindos-
ing.org, but without adding the genotyping information
when it is unavailable.  ■
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Proton Pump Inhibitors 
and Clopidogrel
A B S T R A C T  &  C O M M E N T A R Y

By Malcolm Robinson, MD, FACP, FACG, AGAF
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of Oklahoma College of Medicine, Oklahoma City

Dr. Robinson reports no financial relationship to this field of study. 

Synopsis: Proton pump inhibitors given concomitantly
with clopidogrel administered after acute myocardial
infarction appear to diminish the beneficial effects of
clopidogrel, thus increasing the risk of re-infarction. 

Source: Juurlink DN, et al. A population-based study of the
drug interaction between proton pump inhibitors and clopi-
dogrel. CMAJ 2009 Jan 28; Epub ahead of print.

PROTON PUMP INHIBITORS (PPIS) HAVE FREQUENTLY BEEN

reviewed in Internal Medicine Alert. PPIs are fre-
quently administered, especially in hospital settings and
post-discharge. It has been assumed that PPIs can be
safely given in a wide range of medical settings, and rel-
atively few clinically relevant PPI-related drug-drug
interactions have been reported. Since platelet activation
and aggregation are central to the pathogenesis of coro-
nary artery occlusion, drugs that impair platelet function
are almost universally administered in acute coronary
syndrome. The combination of aspirin (ASA) and clopi-
dogrel is slightly, but statistically, more effective than
ASA alone in this setting. A lot of clopidogrel is pre-
scribed. Sales in the United States were $7.3 billion in
2007. Delay in the administration of clopidogrel has
been associated with adverse cardiovascular outcomes
in acute myocardial infarction (MI). 

Clopidogrel is activated by cytochrome P450 2C19
(CYP2C19), as well as P450 3A4 from its pro-drug
form to its active form, and drugs that inhibit this
enzyme would be expected to reduce the antiplatelet
efficacy of clopidogrel. Previous studies have indicated
that omeprazole has a negative effect on clopidogrel
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efficacy. A relatively small series of high-risk angioplas-
ty patients on clopidogrel along with chronic PPIs had a
300% higher risk of acute MI vs. similar patients not
taking PPIs. 

Since millions of patients worldwide may receive
both PPIs and clopidogrel, these authors conducted a
population-based nested case-control study of Ontario
patients aged 66 or older who received clopidogrel
between 2002 and 2007 following hospital discharge for
acute MI. The subsequent “cases” in this study were
patients readmitted with recurrent MI within 90 days
post hospital discharge. Of 13,636 patients receiving
clopidogrel following MI, 734 were readmitted with
acute MIs (the cases). These were matched to patients
comprising 2057 controls who were not readmitted with
MIs during an identical 90-day interval. 

The Ontario Public Drug program’s computerized
records provided fully comprehensive records of pre-
scriptions, and separate diagnostic and procedural data
came from the Canadian Institute for Health Information
Discharge Abstract Database. Physician services were
tracked using information from the Ontario Health
Insurance Plan. Socialized medicine has its advantages
(at least for this sort of research). Patients who had
received clopidogrel, ticlopidine, or dipyridamole in the
year before initial hospital admission were excluded.
Clopidogrel prescriptions post hospital discharge were
carefully tracked along with use or non-use of PPIs
within 30 days or 31-90 days or 91-180 days. Factors
known to be correlated with increased mortality after
acute MI were also tracked and utilized in subsequent
subgroup statistical comparisons (e.g., complicated dia-
betes, dysrhythmias, pulmonary edema, renal failure).
Median overall patient age was 76 years and 55.6% of
the patients were male. Almost 20% of patients had
received a PPI within 30 days of discharge with 31%
receiving PPIs within 90 days post-discharge. 

As anticipated, cases of recurrent MI were more like-
ly than controls (no recurrent MIs) to have had comor-
bidities during the index hospitalization. After extensive
multivariable analysis, data revealed a significant associ-
ation between readmission with MI and current PPI use.
Histamine-2-receptor antagonist use showed no such
association. In a stratified analysis, pantoprazole (a PPI
that doesn’t inhibit cytochrome CYP2C19) did not have
a statistical association with recurrent MI. Attributable
risk from PPI plus clopidogrel use was found to be 1.4
or a potential 40% increase in risk. The authors stated
that if 40% of patients taking clopidogrel were also pre-
scribed a PPI other than pantoprazole, 14% of all read-
missions for reinfarction could be attributed to this drug-
drug interaction. 

■■ COMMENTARY

The findings of this article have been widely dissemi-
nated, and the FDA has already issued a warning to
physicians against concomitant prescription of clopido-
grel and PPIs. Patients who take both clopidogrel and a
PPI have also been urged to contact their physicians.
However, the FDA wisely included the proviso that they
are not yet accepting the establishment of any cause-
and-effect relationship between the drug products and
the emerging safety issue. Although some previous work
did support the notion that PPIs might make clopidogrel
less effective, others did not. The PPI manufacturers and
the makers of clopidogrel have agreed to prompt per-
formance of additional studies to clarify potential drug-
drug interactions. None of the authors seem to have
competing interests such as pharmaceutical industry
relationships. However, they seem to have been driven
by a strong belief that pantoprazole should behave dif-
ferently from all other PPIs.

Although the apparent freedom of pantoprazole from
any inhibition of clopidogrel efficacy initially seems
attractive from the perspective of established differences
in cytochrome P450 profiles, the number of patients
receiving pantoprazole was relatively low. Despite a
reported statistical difference between pantoprazole and
the combined group of alternative PPI recipients, there is
certainly substantial overlap of the PPI populations in
terms of recurrent MI rates. Most significantly, there
were too few patients to allow the separation of the non-
pantoprazole PPIs to define individual PPI profiles. 

Despite the claims of these authors to the contrary,
only omeprazole and esomeprazole have clear effects on
CYP2C19. Other PPIs might have a slight effect (from
secondary metabolites) or no interactions at all. The
authors have no way of sorting out important genetic
profiles of patients in this population, and it is known
that 10-20% of patients have reduced CYP2C19 activity
on a genetic basis. This is especially common in persons
of Asian descent. Cimetidine is known to inhibit
CYP2C19. A mismatch of these genetic profiles could
negate any drug effect. The absolute change in ASA
antiplatelet efficacy is only 3% when clopidogrel is
added, and this makes clopidogrel effects even harder to
evaluate in trials unless studies are extremely large.
There was some attempt to control for common
CYP3A4 inhibitors (another cytochrome enzyme need-
ed to activate clopidogrel). These include: clar-
ithromycin, fluconazole, itraconazole (and other drugs
of this class), along with diltiazem, verapamil, and
chronic high-level consumption of grapefruit juice.
There are a number of drugs that enhance CYP3A4
activity and therefore would be expected to increase the
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antiplatelet activity of clopidogrel: rifampin, carba-
mazepine, barbiturates, and St. John’s wort. 

To make any valid recommendation regarding PPI
selection for concomitant therapy with clopidogrel, there
must be carefully controlled studies of individual PPIs
and their effects on clinical measures of clopidogrel effi-
cacy. Such studies should be undertaken in the near
future. For now, it might be wisest to avoid omeprazole
and esomeprazole in the setting of acute MI managed
with aspirin and clopidogrel. If physicians believe that a
PPI must be given, pantoprazole may or may not be the
safest choice based on the very limited available infor-
mation. However, it seems likely to me that lansoprazole
or rabeprazole would also be reasonable choices. 

Elimination of acid suppression (best with PPIs)
would definitely increase the risk of significant gastroin-
testinal bleeding with platelet function antagonists. As a
gastroenterologist, GI hemorrhage is anathema — to be
avoided at all costs. Unfortunately, I cannot reliably esti-
mate the potential effectiveness of alternative anticoagu-
lation methods such as low-dose heparin in the setting of
acute coronary syndrome. All of us need informed guid-
ance on the best way to utilize antiplatelet therapy while
avoiding hemorrhagic complications. For now, the use
of PPIs other than omeprazole and esomeprazole should
be considered.  ■

Suggested Reading
1. Horn JR, Hansten PD. Clopidogrel: Some drugs may

reduce its effectiveness. Pharmacy Times 2008;April:56
(www.PharmacyTimes.com).

Effects of Body Mass Index
and Exercise on Risk of
Heart Failure
A B S T R A C T  &  C O M M E N T A R Y

By Harold L. Karpman, MD, FACC, FACP

Clinical Professor of Medicine, UCLA School of Medicine

Dr. Karpman reports no financial relationship to this field of study.

Synopsis: Evaluation of the clinical course of the
21,094 eligible U.S. male physicians in the Physicians’
Health Study revealed that an elevated BMI in both
pre-obese and obese subjects was associated with an
increased risk of CHF and that vigorous physical activ-
ity was associated with a decreased risk of CHF.

Source: Kenchaiah S, et al. Body mass index and vigorous
physical activity and the risk of heart failure among men.
Circulation 2009;119:44-52.

EXCESS BODY WEIGHT, SEDENTARY LIFESTYLE, AND

congestive heart failure (CHF) are recognized major
public health problems in the United States and world-
wide.1-3 Although BMI in the obese range (≥ 30 kg/m2)
has clearly been demonstrated to be associated with an
increased risk of CHF, the risk in overweight or pre-
obese (25-29.9 kg/m2) individuals has been unclear.4 As
a result, the Heart Failure Society of America has recom-
mended that a BMI of < 30 kg/m2 should be the target
for all individuals to prevent the development of CHF.5

Although physical activity has been recognized as a
key determinant of body weight and an important com-
ponent of weight reduction and weight maintenance6

and although numerous health benefits of physical activ-
ity have been reported,6 the effects of exercise on CHF
risk has remained uncertain.7 As a result, Kenchaiah and
his colleagues analyzed the impact of overweight or pre-
obese status as well as the effects of physical activity on
the risk of CHF between 1982 and 2007 in a large
prospective cohort of men in the Physicians’ Health
Study (PHS).8 They analyzed the results in 21,094 men
who were participants in the PHS and determined that
higher BMI was associated with a greater risk of CHF
and that this increased risk occurred in a linear fashion
(lean to overweight to obese) without evidence of a
threshold and was evident not only in obese, but also in
the overweight or pre-obese men. Vigorous physical
activity was associated with a graded reduction in the
risk of CHF. Lean and active individuals had the lowest
risk, whereas obese and inactive individuals had the
highest risk of developing CHF. 

■■ COMMENTARY
Published studies have demonstrated a statistically

significant increased risk of CHF among obese individu-
als,4,7 but increased risk had not previously been demon-
strated in pre-obese men.4 Kenchaiah’s analysis of the
PHS data determined that there was a 49% increase in
the risk of CHF among overweight men and that vigor-
ous physical activity (defined as exercise to the point of
breaking a sweat) performed at least 1-3 times a month
conferred a 18% reduction in the risk of CHF.8 Also, ele-
vated BMI was associated with a greater risk of CHF in
all subgroups, though its effect was stronger in younger
compared with older participants and in nondiabetic
compared with diabetic subjects. The beneficial impact
of vigorous physical activity was evident in all cate-
gories of baseline covariates except among diabetics in
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whom no association was noted; however, it is important
to recognize that diabetics constituted a relatively small
sample size in the group. Excess weight may contribute
to CHF by altering cardiac structure and function, acti-
vating neuroendocrine pathways, predisposing to sleep-
disordered breathing, promoting chronic kidney disease,
and stimulating the development of atherogenic risk fac-
tors such as hypertension, insulin resistance, diabetes
mellitus, and dyslipidemia. 

The results obtained from the well-run observational
PHS study will have to be confirmed by additional care-
fully controlled studies targeting improvements in BMI
and physical activity levels to determine with absolute
certainty whether intentional weight reduction to opti-
mal levels in overweight and obese individuals together
with improved physical activity would lessen the proba-
bility of the occurrence of CHF. For the time being, it
should be recognized that in the United States, 37% of
the population are pre-obese, 25% are obese, 38% do
not achieve the recommended amount of physical activi-
ty, and 14% are essentially inactive.1 Since CHF contin-
ues to impose substantial morbidity, mortality, and
financial costs,2 public health measures to curtail excess
weight, maintain optimal weight, and promote regular
physical activity are obviously needed to limit the risk of
occurrence of CHF in both men and women.  ■
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Febuxostat Tablets
(Uloric®)
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California Kaiser Permanente; and Assistant Clinical 
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Francisco. Dr. Chan is Pharmacy Quality and Outcomes
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THE FIRST NEW URATE-LOWERING DRUG HAS BEEN

approved in more than 40 years. Febuxostat is a
non-purine selective inhibitor of xanthine oxidase. It
will be marketed by Takeda Pharmaceuticals America,
Inc., as Uloric®.

Indication
Febuxostat is indicated for the chronic management

of hyperuricemia in patients with gout.1

Dosage
The recommended starting dose is 40 mg once daily.

If serum uric acid level < 6 mg/dL is not achieved after 2
weeks of therapy, then 80 mg once daily is recommend-
ed. No dosage adjustment is required in patients with
mild-to-moderate renal or hepatic impairment. Febuxo-
stat may be taken without regard to meals. Flare prophy-
laxis with a non-steroidal anti-inflammatory drug or
colchicine is recommended upon initiation of febuxostat
therapy for possibly up to 6 months.1

Febuxostat is supplied as 40 mg and 80 mg tablets.

Potential Advantages
Febuxostat (80 mg) is more effective in urate-lower-

ing than allopurinol.1-3 It does not appear to be associated
with hypersensitivity reactions (i.e., Steven-Johnson syn-
drome) seen with allopurinol. The drug does not appear
to have any clinically important drug-drug interactions
involving the cytochrome P450 isoenzyme system.1

Potential Disadvantages
A higher rate of thromboembolic events (cardiovascu-
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lar death, non-fatal MI, and non-fatal strokes) was
observed in clinical trials compared to allopurinol (0.74;
95% confidence interval [CI], 0.36-1.37) per 100 patient-
years vs 0.60 (95% CI, 0.16-1.53) per 100 patient-years,
respectively.1 Common adverse events include liver func-
tion abnormalities (4.6% -6.6%) vs 4.2% for allopurinol
and 0.7% for placebo. As with allopurinol, concomitant
administration with azathioprine, mercaptopurine, and
theophylline is contraindicated. 

Comments
Febuxostat is a selective xanthine oxidase inhibitor.

In contrast to allopurinol, which inhibits the reduced
form of xanthine oxidase, febuxostat binds to both the
reduced and oxidized forms.4 Its efficacy was shown in
two 6-month and one 1-year, randomized, double-blind,
controlled trials in patients with hyperuricemia (serum
uric acid level ≥ 8 mg/dL) and gout (n = 3402). Study
participants were mostly male (~95%) with an approxi-
mate age of 52 years. The primary endpoint was serum
uric acid < 6 mg/dL. The proportion of study partici-
pants that achieved the primary endpoint was 42%-50%
for febuxostat 40 mg, 67%-74% for febuxostat 80 mg,
and 38%-42% for allopurinol. Allopurinol was dosed
from 100 mg to 300 mg daily based on renal function
(i.e., Scr or estimated creatinine clearance).1 Febuxostat
80 mg was statistically better than allopurinol; however,
the allopurinol dose was not adjusted to optimize urate-
lowering effect. In patients who were assessed for tophi,
there were no statistical differences among the study
groups in the percent reduction in tophus area or in the
number of tophi.3 In a long-term extension study,
approximately two-thirds of patients who failed to
achieve or maintain uric acid level ≤ 6 mg/dL on allop-
urinol were successfully treated with febuxostat.5 Liver
function abnormalities occurred more frequently with
febuxostat and were the most common adverse event
that led to discontinuation of therapy.1

Clinical Implications
Febuxostat is the first antigout drug to be approved in

over 40 years. It provides an option for patients who
have not achieved desired uric acid levels with allopuri-
nol, such as those with refractory gout, renal insufficien-
cy, and allopurinol hypersensitivity.6 The long-term safe-
ty of febuxostat, particularly with thromboembolic
events, remains to be established.  ■
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The objectives of Internal Medicine Alert are:
• to describe new findings in differential 

diagnosis and treatment of various diseases;
• to describe controversies, advantages, and 

disadvantages of those advances;
• to describe cost-effective treatment regimens; 
• to describe the pros and cons of new screening 

procedures. 

CME Objectives

15. Which of the following statements accurately reflects the
findings of the CARDIA study of sleep duration and the
development of coronary artery calcification?
a. Eight hours or more of sleep is required to reduce the inci-

dence of coronary artery calcification over 5 years.
b. One hour more of sleep reduces the incidence of coronary

artery calcification over 5 years by 33%.
c. Sleep duration should now be considered a major cardiac

risk factor.
d. Sleep duration is directly related to the development of

coronary artery calcification.

16. In post-MI patients taking both clopidogrel and aspirin
along with full-dose PPI therapy (other than with panto-
prazole), what is the percent of readmissions for recurrent
acute MI that might be attributable to the clopidogrel-PPI
drug-drug interaction?
a. About 14%
b. Approximately 27% 
c. Something in the range of 54% 
d. Nearly 75% 

CME Questions

Answers:15. b, 16. a. 



BNP to guide treat-
ment of heart failure
Source: Pfisterer M, et al. BNP-guided
vs symptom-guided heart failure thera-
py: JAMA 2009;301:383-392.

FOR PERSONS AGED 65 OR OLDER IN

the United States, congestive heart
failure (CHF) remains the most com-
mon diagnosis for hospital admission.
Despite advances, the outcome of CHF
remains daunting, with 5-year mortality
rates as high as many malignancies.
Because brain natriuretic peptide (BNP)
reflects left ventricular wall stress, it can
be useful to assist in diagnosis of CHF.
Additionally, some, but not all, clinical
trials have suggested that intensification
of therapy to achieve optimization of
BNP is associated with improved out-
comes. The TIME-CHF study was
devised to provide a more definitive
comparison between the success of
treatment intensification based upon
symptoms vs level of BNP.

Patients with CHF (n = 499) were
randomized to BNP-directed manage-
ment (titrate treatment until BNP < 400
ng/mL) vs symptomatic management
(intensify treatment until NYHA class
II symptoms or better). Follow-up for
the primary endpoint — hospitaliza-
tion-free survival — was 18 months. 

The BNP group experienced more
use of aldosterone antagonists as well
as more frequent increases in dose and
utilization of ACE inhibitors and
ARBs. However, there was no differ-
ence in the primary endpoint. In sub-
jects age < 75 years, there was a reduc-
tion in mortality favoring BNP-directed
management; however, because this
was a secondary endpoint and the pri-
mary endpoint did not achieve statisti-
cal significance, it must be considered
exploratory rather than established.
BNP-guided intensification of treat-
ment is no more effective than standard
symptom-directed clinical methods.  ■

Clopidogrel 
and CV events
Source: Simon T, et al. Genetic deter-
minants of response to clopidogrel and
cardiovascular events. N Engl J Med
2009;360:363-375.

UTILIZATION OF CLOPIDOGREL (CPG)

in patients with acute coronary
syndromes (ACS) is well established.
Similarly, long-term prophylaxis with
CPG for secondary prevention of CV
events is evidence-based: The CAPRIE
trial indicated that CPG is marginally
superior to aspirin for endpoint reduc-
tion, and the PROFESS trial demon-
strated that ER-dipyridamole/aspirin
(Aggrenox®) failed to meet the non-
inferiority threshold when compared to
CPG for stroke prevention.

Residual risk in persons receiving
CPG remains substantial, suggesting
that perhaps the efficacy of CPG is not
universal; might some subjects metabo-
lize CPG differently than others, lead-
ing to different levels of efficacy (or
adverse effects)?

The FAST-MI study enrolled ACS
patients on CPG, and studied the rela-
tionship of genetic variants that result
in variations in absorption, activation,
and biologic activity of CPG. Next, the
relationship between these genetic vari-
ants and adverse outcomes (death,
stroke, MI) were studied. 

The most important genetic variant
appeared to be at the P450 2C19 gene.
Persons with two loss-of-function 2C19
genes were almost 4 times as likely to
have a CV event over the next year as
persons without. The 2C19 gene is uti-
lized for metabolism of CPG to its active
metabolite; lesser antiplatelet activity
would be anticipated in persons with
impaired 2C19 activity. These results
further support the findings of another
trial in the same issue of The New Eng-
land Journal of Medicine that identified
increased CV risk in persons with

reduced 2C19 P450 functionality.  ■

Vicks VapoRub 
revisited
Source: Abanses JC, et al. Vicks
VapoRub induces mucin secretion,
decreases ciliary beat frequency, and
increases tracheal mucus transport in the
ferret trachea. Chest 2009;135:143-148.

THOSE OF US IN THE BABY-BOOMER

generation may recall the applica-
tion of a generous quantity of some
Vicks® VapoRub®-type salve (VvR) to
the chest wall as a time-honored remedy
that grandma suggested for folks in dis-
tress with the common cold. Toxicity of
VvR, rather than efficacy, was the sub-
ject of this publication. 

As with essentially any therapeutic
agent, there is always the potential for
adverse effects. Based upon a single case
report of a toddler who developed respi-
ratory distress subsequent to peri-nasal
application of VvR, Abanses et al inves-
tigated potential adverse physiologic
effects of VvR by experiments in ferrets.

VvR resulted in increased mucin
secretion and decreased ciliary beat fre-
quency (observed by video microscopy),
the combination of which could lead to
small-airway obstruction. The authors
report upon studies of menthol (an ingre-
dient of VvR) in adults. Despite a
decrease in nasal airflow, subjects uni-
versally report improved nasal symp-
toms, attributed to the cooling effect of
menthol in the nasal passages, which the
brain interprets as increased airflow
across the nostrils.

VvR appears to be a generally safe
remedy, but case reports of adverse
effects suggest caution in young chil-
dren. The case report presented here
was initially treated as asthma; clini-
cians might consider inquiring about
VvR use in children who present with
new, otherwise unexplained symptoms
of respiratory distress.  ■
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