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Synopsis: High salt intake is associated with increased risk 
of stroke and heart disease. 

Source: Strazzullo P, et al. Salt intake, stroke, and cardiovascular 
disease: Meta-analysis of prospective studies. BMJ 2009;339:b4567.

TO TEST THE HYPOTHESIS THAT HIGH SALT INTAKE IS ASSOCIATED

with an increased risk of cardiovascular disease, these authors
undertook a systematic review and meta-analysis of prospective
studies published over a period of time spanning more than four
decades (1966-2008). 

To be included in this meta-analysis, a study had to be an origi-
nal article, be a prospective population study, assess salt intake as
baseline exposure, determine either stroke or total cardiovascular
disease prospectively as the outcome, follow participants for at least
3 years, include an adult population, and indicate the number of
participants exposed and the rate or number of events in different
categories of salt intake. 

The investigators analyzed 19 independent cohort samples from
13 different studies, which included a total of 177,025 participants
and more than 10,000 vascular events (5346 strokes and 5161 other
cardiovascular disease events). The range of follow-up was 3.5-19
years. The authors calculated the relative risk of higher vs lower salt
intake by comparing the adverse cardiovascular event rate in the two
categories with a difference in average salt intake closest to 100
mmol of sodium or about 6 g of salt a day. Subgroup or meta-regres-
sion analyses were used to identify associations between risk of car-
diovascular disease and relevant study characteristics, such as the
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age and sex of participants, year of publication, duration
of follow-up, method of assessment of sodium intake,
difference in sodium level, and control for baseline
blood pressure. The effect of salt intake on risk of stroke
did not change much with the exclusion of any one
study, including the largest one,1 which accounted for
about 40% of all participants in the meta-analysis.

Higher salt intake was associated with about a 25%
greater risk of stroke (relative risk [RR], 1.23; 95% con-
fidence interval [CI], 1.06-1.43; P = 0.007) and a 14%
increase in cardiovascular disease (RR, 1.14; CI, 0.99-
1.32; P = 0.07). There was no association between mean 
age of study participants and effect of sodium intake on
the risk of stroke or cardiovascular disease. There was a
suggestion that men with high salt intake might not be at 
as high a risk for cardiovascular disease as are women 
with high salt intake, but this finding is based on only 
three studies and it was not robust. High salt intake was 
a significant risk factor for stroke in both men and 
women. The association between salt intake and stroke
or cardiovascular disease was more robust when based
on food-frequency questionnaires than when based on
24-hour urine collection. Adjustment for blood pressure
and for body mass index (BMI) did not change the find-
ings much. The larger the difference in sodium intake
reported in each study and the longer the period of fol-
low-up, the stronger the relationship between salt intake
and stroke, but duration of follow-up and difference in

intake was not statistically significantly associated with
an increased risk of other cardiovascular disease. The
authors note, “The habitual salt intake in most Western
countries is close to 10 g a day (and much higher in
many Eastern European and Asian countries), and we
calculated that the average difference between higher
and lower salt intake across the study cohorts included
in our meta-analysis was 5 g a day. Given this approach,
we believe that, despite the inherent inaccuracies, the
results of our meta-analysis are applicable to real life
conditions. A reduction of 5 g (about one teaspoon) of
salt would bring consumption close to the WHO recom-
mended level.”

■ COMMENTARY
This study demonstrates a strong association between

high salt intake and stroke and cardiovascular disease,
independent of age. So, if high salt intake is associated
with increased stroke and other cardiovascular disease,
is it possible to demonstrate reduction in these bad out-
comes by reducing sodium intake? Certainly, reduced
salt intake has been demonstrated to be associated with
reduced blood pressure, an “upstream” cause of stroke
and cardiovascular disease.2 Because of the association
of high sodium diets with hypertension, and the promi-
nent role of high blood pressure in promoting cardiovas-
cular diseases, the World Health Organization has sug-
gested that a worldwide reduction in salt intake could
significantly reduce the incidence of cardiovascular dis-
ease. The implications of this study, according to the
editors, are striking: “A difference of 5 g a day in habitu-
al salt intake is associated with a 23% difference in the
rate of stroke and 17% difference in the rate of total car-
diovascular disease. Each year a 5 g reduction in daily
salt intake at the population level could avert some 1.25
million deaths from stroke and almost 3 million deaths
from cardiovascular disease worldwide.”

While writing this on an airplane, I munched a gour-
met turkey remoulade sandwich that I picked up at an
airport kiosk. I chose it because the nutrition label (now
conveniently included on every package of prepared
food sold in this country) said it contained “only” 690
calories. My plan was to eat half of it, with a net caloric
intake of “only” about 350 calories. With this new
insight about sodium, I glanced again at the nutrition
information, and gasped in alarm. My sandwich con-
tained 1490 mg (about 1.5 g) of sodium, 62% of the rec-
ommended daily value. Yikes! My seat mate’s teeny
weeny package of peanuts contained 100 mg of sodium
(I ate 3 of those packages on the connecting flight). This
prompted me to Google “salt content of foods,” and I
found the USDA publication4 lengthy, but enlightening
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(cornmeal, 1860 mg/cup; catsup, 27 mg/packet; who
knew?). But internet searches are not usually necessary.
It’s right there on the package. 

We are increasingly focused on caloric restriction 
as a way of managing weight and health outcomes.
This study, which shows that high sodium intake is
associated with increased risk of stroke and heart dis-
ease, independent of BMI, sounds a loud warning that
our review of nutrition labels needs to include sodium
content too.  ■
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Fatigue Follow-up 
A B S T R A C T  &  C O M M E N T A R Y
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Synopsis: After 1 year, fewer than half of patients 
presenting with fatigue will have a diagnosis. 

Source: Nijrolder I, et al. Diagnoses during follow-up of
patients presenting with fatigue in primary care. CMAJ
2009;181:683-687. 

THE SYMPTOM OF FATIGUE CAN BE A MANIFESTATION OF

many diverse diseases. A short list of systems (and

conditions) includes cardiac (heart failure), hematologic
(anemia), neoplastic (leukemia), paraneoplastic (Eaton-
Lambert syndrome), rheumatologic (scleroderma), res-
piratory (chronic obstructive lung disease), metabolic
(diabetes mellitus), endocrinologic (hypothyroidism),
psychiatric (depression), and reproductive (pregnancy).
These researchers from the Netherlands performed a
cohort observational study that followed 571 adults from
147 general practices who presented for the first time
with fatigue to answer the question, “What diagnoses
reveal themselves one year after presenting with
fatigue?” Exclusion criteria included a presentation with
“malaise,” pregnancy or recent childbirth, and recent
chemotherapy or radiotherapy. Subjects averaged 43
years of age and were predominantly female (74%).
Subjects were queried about symptoms periodically
after presentation. The researchers went back to the sub-
jects’ medical records to see what chronic illnesses were
present at the start of the study and what diagnoses their
physicians made in the ensuing year. Of the 571 sub-
jects, 268 had at least one diagnosis that might be asso-
ciated with fatigue. 

As expected, no one diagnosis stood out and most
were signs or symptoms. Some of the more common
ones were various infections, joint or back problems,
nervous strain, depression, anxiety, and abdominal pain. 
Only 8% had actual pathologic diagnoses. Anemia and
hypothyroidism were the most common. The subjects’
questionnaires were more revealing and discordant with 
their medical records, with reports of depression (24%
vs 5%), worry (61% vs 4%), and sleep problems (65%
vs 2%). Chronic illnesses that could reasonably be asso-
ciated with fatigue appeared in 58 of 539 charts, includ-
ing respiratory diseases, diabetes mellitus, and malig-
nancy. Slightly more than half of the patients (52%) 
expected their physician would find a cause of the
fatigue, but the vast majority (91%) were satisfied with 
the physician’s management. 

■ COMMENTARY
The chief weakness of this study was its lack of a

structured protocol for physical examination and work-
up of fatigue. One source recommends CBC, sedimenta-
tion rate, chemistry panel, VDRL, urinalysis including
analysis for myoglobin, CPK, LDH, AST, urine creatine
and creatinine, thyroid profile, serum cortisol, and 24-
hour urine aldosterone.1 Cost containment be damned. 

In 2007, Ponka and Kirlew published their “top 10”
differential diagnosis list for fatigue: (in order) fatigue 
not yet diagnosed, viral illness, depression, anemia, anx-
iety/stress, sinusitis, congestive heart failure, medication 
side effect, influenza, and diabetes mellitus.2 This would
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suggest that a good history and physical and a limited 
lab work-up would suffice. 

There is good news and bad news in this paper. The
good news is there were few serious illnesses encoun-
tered. The bad news is the poor job these general practi-
tioners did in documenting fairly common psychological
problems associated with fatigue. Did they know their
patients were suffering from depression, worry, and sleep
disturbance, or did they choose not to record this in the
chart? Worse yet, did they miss the connection between
these problems and fatigue? The nature of this study does
not allow for claims of causation (e.g., does depression
cause fatigue or does fatigue cause depression?). 

In a related development, researchers recently report-
ed an association between chronic fatigue syndrome
(CFS) and a retrovirus, xenotropic murine leukemia
virus-related virus, which was detected in WBCs from
67% of CFS patients, but only 4% of healthy controls.3

Fatigue is a common reason for patients to visit a pri-
mary care physician. They deserve thorough office eval-
uation and laboratory investigations as indicated. If,
after initial evaluation, nothing points to an organic
cause, time would be better spent seeking and ameliorat-
ing a psychiatric source of distress.  ■
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Lemierre’s Syndrome 
and Pharyngitis
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Synopsis: Fusobacterium necrophorum causes

pharyngitis just as often as group A beta-hemolytic
streptococcus in adolescents and young adults, and can
result in the life-threatening Lemierre’s syndrome.
Macrolides should be avoided when this pathogen is
suspected.

Source: Centor RM. Expand the pharyngitis paradigm for
adolescents and young adults. Ann Intern Med 2009;151:
812-815.

AGRAM-NEGATIVE ANAEROBE IS BEING INCREASINGLY

identified as a common cause of pharyngitis in ado-
lescents and young adults, with the potential to cause
serious suppurative complications and even death. 
Fusobacterium necrophorum has been identified in up 
to 10% of pharyngitis cases in 15- to 24-year-olds,
which is comparable to the incidence of group A beta-
hemolytic streptococcus.1 This bacterium has the poten-
tial to cause a syndrome, occurring approximately 4
days after initial improvement, of bacteremia and throm-
bophlebitis of the internal jugular vein, first described in 
1936 by Lemierre. At that time, mortality was 90%, and
now, even with modern treatment, recent case series sug-
gest 5% mortality with at least 10% sustaining perma-
nent sequelae. 

Clinical presentation of this type of pharyngitis 
includes worsening symptoms without resolution after
3-5 days, and neck pain or swelling, especially unilater-
al. There may be bacteremic symptoms such as rigors,
chills, or night sweats. Septic emboli can occur, particu-
larly to the lungs. Unfortunately there is no simple
option for identifying this pathogen other than blood
cultures; special media is required and no commercial 
polymerase chain reaction tests are available. Early 
treatment with penicillin or a cephalosporin, not a 
macrolide, leads to better outcomes. When bacteremia is 
suspected, clindamycin or penicillin, combined with 
metronidazole, is indicated. 

Current treatment guidelines for pharyngitis focus on
prevention of rheumatic fever from group A beta-hemo-
lytic streptococcus, which in the United States occurs in 
< 10 cases/100,000 patients; 10% of those have compli-
cated disease, and 1% die.2 Hypothetically, the incidence
of Lemierre’s syndrome could be much greater, based on
estimates of 250 cases/100,000 adolescents. For persistent
pharyngitis symptoms, the differential diagnosis includes
peritonsillar abscess; Lemierre’s syndrome; group A, C, or
G streptococcal pharyngitis; infectious mononucleosis;
and acute HIV infection. Clinicians should be alert to the
potential presence of these other pathogens in adolescents
and young adults, and treat aggressively when symptoms
persist longer than expected.
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■ COMMENTARY
After we encountered a case of Lemierre’s syndrome

at our college Student Health Service that was almost
fatal to an otherwise healthy graduate student, we have
definitely had a heightened awareness that a “sore
throat” can be more than a minor illness. A recent Dan-
ish study found more Fusobacterium necrophorum than
group A beta-hemolytic streptococcus in admissions for
peritonsillar abscess (23% vs 17% in 847 patients).3

These patients were younger and had higher neu-
trophil counts and C-reactive protein values. 

Probably the most important pearl for clinicians is to
realize that macrolide antibiotics will not treat this bac-
terium; penicillins and cephalosporins are the drugs of
choice, with addition of clindamycin or metronidazole
when sepsis is suspected. Although the Infectious Dis-
ease Society of America guidelines for pharyngitis cur-
rently recommend antibiotic treatment only for positive 
streptococcus test results,4 concern about Fusobacterium 
necrophorum led these authors to suggest non-macrolide
antibiotic treatment for pharyngitis in young adults
regardless of test results if at least three of the following
are present: fever history, tonsillar exudates, swollen
tender anterior cervical adenopathy, or lack of cough.  ■
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Pharmacology Update 
Capsaicin Patch 8%
(Qutenza™)
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THE FDA HAS APPROVED CAPSAICIN IN A HIGH-CONCEN-
tration, matrix-formulated dermal patch. It is

designed to deliver a therapeutic dose into the skin dur-
ing a 60-minute application. Capsaicin patch is market-
ed by NeurogesX, Inc., as Qutenza™.

Indications
Capsaicin patch is indicated for the management of

neuropathic pain associated with post-herpetic neuralgia.1

Dosage
Capsaicin patch is applied by a physician or health 

care provider to the most painful skin area for 60 min-
utes.1 Up to 4 patches may be used. Application may be
repeated every 3 months or as needed if pain returns, but 
no more frequently than every 3 months. A topical anes-
thetic should be applied before capsaicin application. 
Blood pressure should be monitored during and after 
application. 

Each patch contains 8% capsaicin (640 μg/cm2, 179
mg total).

Potential Advantages
Capsaicin patch has a low risk for systemic adverse 

events compared to oral medications (e.g., antidepres-
sants, anticonvulsants). One application may provide 
analgesia for up to 12 weeks. 

Potential Disadvantages
Transient changes in blood pressure have been 

observed on the day of administration. Changes were 
usually < 10 mm Hg and lasted for about 2 hours after 
patch removal.1,2 About 40% of patients experience pain 
at the application site and about 60% experience erythe-
ma.1 Local measures (e.g., ice pack) or analgesics may 
be needed to alleviate acute pain. The patch must be
applied by a health care provider. 

Comments
Transient receptor potential vanilloid 1 receptors

(TRPV1) are upregulated during inflammatory condi-
tions and, in animal models of diabetic neuropathy, new
TRPV1 is present in neurons that do not normally
express TRPV1.3 Capsaicin is a selective agonist for 
TRPV1. Activation of the TRPV1-expressing nocicep-
tors produces burning, pain sensation, and erythema,

Internal Medicine Alert 5



which subsequently results in desensitization and inhibi-
tion of initiation of pain transmission.3,4 Capsaicin is 
poorly absorbed topically; therefore, a high concentra-
tion is required to provide desensitization. 

The efficacy of a high-concentration patch was shown
in two 12-week, double-blind, randomized, trials.1,2

Study subjects had post-herpetic neuralgia for at least 6
weeks following healing of herpes zoster rash and had a
mean baseline score of 6 (range, 3-9) on an 11-point
scale. Subjects were randomized to capsaicin patch (8%)
or control (0.04%). Approximately 40% of subjects were
on pain-controlling medication. Those on a stable dose
were required to keep their doses stable during the study.
Rescue medications were permitted up to 5 days after
application. Pain scores were recorded in a diary. The pri-
mary endpoint was pain reduction at week 8. The percent
changes were -29% vs -18% for study 1 and -33% and 
-26% for study 2 for capsaicin and control, respectively. 
Roughly 40% of subjects randomized to capsaicin 8% 
had a ≥ 30% improvement compared to about 30% for 
the control. Some subjects experienced pain relief at 
week 1.1 However, the magnitude of pain reduction 
appears to be similar to that reported for pregabalin.5

The benefit of capsaicin does not appear to be affect-
ed by concomitant use of neuropathic pain medication.2

The patch has been reported to provide pain relief in
patients with painful HIV neuropathy.6 Capsaicin patch
does not appear to affect warm, sharp, or vibratory sen-
sation, or deep tendon reflexes.6 Most common adverse
events were related to the pharmacodynamics of cap-
saicin and transient increase in blood pressure. 

A 52-week open-label study presented in abstract form
suggested that the drug is safe with repeated application.7

Clinical Implications
Capsaicin patch provides a nonsystemic alternative to

antidepressants, anticonvulsants, and analgesics for the

management of post-herpetic neuralgia. There are cur-
rently no published comparative trials with other neuro-
pathic medication.  ■
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Upon completion of this educational activity,
participants should be able to:
• describe new findings in the differential 

diagnosis and treatment of various diseases;
• describe the advantages, disadvantages and 

controversies surrounding the latest advances 
in the diagnosis and treatment of disease;

• identify cost-effective treatment regimens;
• explain the advantages and disadvantages 

of new disease screening procedures.

CME Objectives

1. Higher sodium intake is:
a. associated with increased risk of cardiovascular disease,

but not increased risk of stroke.
b. associated with increased risk of stroke, but not increased

risk of cardiovascular disease.
c. associated with increased risk of cardiovascular disease

and increased risk of stroke, but only for those older than
age 65.

d. associated with increased risk of cardiovascular disease
and increased risk of stroke.

2. When treating adolescents and young adults for strep-
tococcal-negative pharyngitis, which of the following
antibiotics would not be effective against potentially 
life-threatening Fusobacterium necrophorum? 
a. Amoxicillin
b. Cephalosporins
c. Macrolides
d. Quinolones
e. All of the above 

CME Questions

Answers:1. d, 2. c.
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Does it matter how 
we lower LDL?
Source: Taylor AJ, et al. N Engl J Med
2009;361:2113-2122.

BASED UPON A PRESUMED DIRECT

relationship with LDL lowering
and reduction in CV events for persons
with vasculopathy, many clinicians
enthusiastically embraced the combina-
tion of ezetimibe with statins, especial-
ly when therapeutic LDL goals were
difficult to attain with a statin alone.
After the ENHANCE trial, which ques-
tioned the ability of ezetimibe to effec-
tively regress carotid atherosclerosis,
clinicians began to rethink the issue,
fueled additionally by disappointing
data from the trials of torceptrapib, an
HDL-raising drug, which not only did
not prove to reduce CV events, but
actually worsened CV risk and was
subsequently withdrawn from consider-
ation for FDA approval.

A single clinical trial, the Coronary
Drug Project, showed CV risk reduc-
tion with niacin in long-term follow-up.
Because of adverse effects that limit
more universal use of niacin, agents
that were much better tolerated (like
ezetimibe) appeared to be a more suit-
able choice. 

A clinical trial was performed to
evaluate the comparative efficacy of
extended-release niacin with ezetimibe
in persons with known coronary dis-
ease or with a CHD risk equivalent
(e.g., diabetes mellitus). All subjects
were already on a statin and had
achieved an LDL < 100 mg/dL. Over 
14 months, the performance of niacin 
to regress carotid intima-media thick-
ness was significantly greater than eze-
timibe. Indeed, the incidence of CV
events was significantly lower in the 
niacin group also (1% vs 5%). 

Although ezetimibe is effective in 
reducing LDL, it has not been shown to 
have a favorable effect upon CV or vas-

cular surrogate endpoints; hence, its use 
must be reconsidered.  ■

Identifying risk factors
for falls in seniors
Source: Leveille SG, et al. JAMA 2009;
302:2214-2221.

AMONG OLDER ADULTS, FALLS

remain in the top 10 causes of
death. Risk factors for falls include
vitamin D status, cognitive status, phys-
ical decline, and mobility impairment.
The epidemiologic magnitude of fall
risk has motivated the search for other
risk factors.

Leveille et al studied a population of
community-dwelling senior citizens
(age > 70 years) in the greater Boston
area. Each participant (n = 749) was
assessed for chronic pain, and
reassessed on a monthly basis for 18
months. During this interval, subjects
reported 1029 falls. 

Subjects were stratified into pain
scores by tertile. Most pain syndromes
were associated with disorders like
osteoarthritis, and included individuals
with a single painful area as well as
multiple symptomatic sites.

There was a linear relationship 
between pain scores and risk for falls. 
Subjects with two or more painful sites 
had approximately 20% greater risk of 
falls when compared to persons with-
out pain. Although one might think 
that analgesic use prompted by joint 
pain might explain a greater incidence 
of falls, such a relationship was not 
demonstrable in this population. 

Why pain is associated with falls 
is uncertain. Perhaps pain leads to 
deconditioning, leading to falls. There is 
also some support for cognitive effects
of chronic pain that might lead to lesser
executive alacrity, impairing the ability 
to respond to precipitants of a fall. It 
remains to be shown whether superior 
pain control will reduce fall risk.  ■

Prevention of diabetes:
The long-term outlook
Source: Diabetes Prevention Program
Research Group; et al. Lancet 2009;
374:1677-1686.

NUMEROUS RANDOMIZED CLINICAL

trials show that a variety of inter-
ventions can prevent the development 
of type 2 diabetes in subjects with pre-
diabetes (i.e., impaired glucose toler-
ance, defined as a 2-hour post-load glu-
cose of 140-199 mg/dL). Lifestyle
interventions (i.e., intensive diet and
exercise programs) are generally at
least as effective as pharmacotherapy
(e.g., metformin, rosiglitazone, orlistat).
Some experts quibble with the term
“prevent,” preferring instead to indicate
that our prediabetes interventions sim-
ply “delay” diabetes. Since persons at
high risk for type 2 diabetes are likely
to remain in a high-risk group indefi-
nitely, the long-term picture of inter-
ventions to prevent type 2 diabetes is
important.

The Diabetes Prevention Program
(DPP) was one of the largest diabetes
prevention trials ever performed. At
2.8 years, incidence of type 2 diabetes
was reduced 58% with lifestyle, and
31% with metformin (compared to
placebo). A recent report by the Dia-
betes Prevention Program Research
Group provides a window of insight
into data 10 years from the date of 
randomization.

Compared to placebo, subjects in the 
lifestyle intervention group had a 34% 
reduction in new onset type 2 diabetes; 
the metformin group had an 18% risk 
reduction. 

Follow-up of subjects enrolled in the
DPP indicates a long-term risk reduc-
tion in development of type 2 diabetes 
attained with lifestyle or metformin
intervention. Whether you call it pre-
vention or delay, less type 2 diabetes at 
10 years is a good thing.  ■

Clinical Briefs
By Louis Kuritzky, MD, Clinical Assistant Professor, University of Florida, Gainesville

Dr. Kuritzky is a consultant for Sucampo Pharmaceuticals, Takeda, Boehringer Ingelheim; and is a consultant and on the
speaker’s bureau for Novo Nordisk, Lilly, Daiichi Sankyo, Forest Pharmaceuticals, Cephalon, Novartis, and Sanofi Aventis. 



Scenario: The ECG above was obtained from a 24-year-
old man with episodes of marked periodic weakness. He
was otherwise healthy. What does the ECG suggest as a
contributing cause of his symptoms? What disorder
might the patient have?

Interpretation: The lead II rhythm strip shows the
rhythm to be markedly irregular. We suspect that the
underlying mechanism of the rhythm is sinus, although
the constantly changing P wave morphology (and vary-
ing PR interval) makes it difficult to know for sure. The
1st, 6th, and 7th QRS complexes appear to be junctional
escape beats, since they are not preceded by any P wave
in this lead II rhythm strip. Of interest, there is evidence
of some type of atrial activity notching the T wave of
each of these beats. Whether this reflects retrograde R-P
conduction from the junctional escape beats or blocked
premature atrial contractions is impossible to tell from
the short rhythm strip shown above. Otherwise, the QRS
complex is of normal duration. However, the QT interval
looks to be prolonged despite the slow heart rate. There

is no chamber enlargement given the age of the patient.
Next to the rhythm, the most remarkable finding on this
tracing is dramatic alteration in the ST segment and T
waves. There is marked ST segment depression in most
leads that terminates in an upright deflection we suspect
represents fusion of T waves with enlarged U waves
(producing “Q-U” rather than QT prolongation). 

In view of the history, the above ECG picture of dif-
fuse ST-T wave depression with QU prolongation strong-
ly suggests hypokalemia and/or hypomagnesemia as at
least a contributing cause of the patient’s symptoms.
Serum potassium was 1.7 mEq/L at the time the above
tracing was obtained. The ECG normalized with correc-
tion of this electrolyte disorder. The patient was diag-
nosed with periodic paralysis. This is a rare group of usu-
ally hereditary muscle disease disorders, characterized
by intermittent episodes of flaccid muscle weakness last-
ing hours to days. There are many different forms of peri-
odic paralysis, but most are associated with abnormalities
of serum potassium (either hypo- or hyperkalemia), as
was the case for the patient in this example.  ■
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By Ken Grauer, MD, Professor, Department of Community Health and Family Medicine,
University of Florida 

Dr. Grauer is the sole proprietor of KG-EKG Press, and publisher of an ECG pocket brain book.

Periodic Weakness?



In this issue: Statin and niacin increase HDL-C,
omeprazole reduces effectiveness of clopidogrel, darbe-
poetin increases risk of stroke, statins decrease risk of
gallstone disease, FDA Actions.

Statin plus niacin or ezetimibe?
Raising HDL-cholesterol (HDL-C) with niacin

plus a statin is superior to lowering LDL-choles-
terol (LDL-C) with ezetimibe plus statin in
reversing atherosclerosis according to the widely
reported ARBITER trial published on-line in the
New England Journal of Medicine in November and
simultaneously reported at the American Heart
Association meeting in Orlando, FL. The trial
enrolled more than 200 patients with coronary
heart disease or a coronary heart disease equiva-
lent who were receiving long-term statin therapy
with an LDL-C < 100 mg/dL along with an HDL-
C < 50 mg/dL for men or 55 mg/dL for women.
The patients were randomly assigned to receive
extended-release niacin (target is 2000 mg/day)
or ezetimibe (10 mg/day). The primary endpoint
was the difference in change from baseline in
mean and maximal carotid intima-media thick-
ness after 14 months. The trial was terminated
early in July of 2009. Both drugs were effective in
their roles — the mean HDL-C in the niacin
group increased by 18.4% over the 14-month
study period (P < 0.001) and the mean LDL-C
level in the ezetimibe group decreased by 19.2%
(P < 0.001). Niacin significantly reduced LDL-C
and triglycerides as well, while ezetimibe lead to
a reduction in HDL-C and triglycerides. Niacin
was superior to ezetimibe in reducing the pri-
mary endpoint, leading to a reduction of both
mean (P = 0.001) and maximal carotid intima-
media thickness (P ≤ 0.001 for all comparisons).

Paradoxically, greater reductions in LDL-C seen
with ezetimibe were significantly associated with
increases in the carotid intima-media thickness.
The incidence of major cardiovascular events was
also lower in the niacin group than in the ezetim-
ibe group (1% vs 5%; P = 0.04 by the chi square
test) (published on-line at: www.nejm.org; Nov.
15, 2009). 

The study has received enormous attention not
only because of the primary endpoint, but also
because of the significant reduction in major
adverse cardiac events in the niacin group, even
though the numbers were quite small. At least
one editorialist laments the early termination of
the study and feels that it is impossible to make
recommendations regarding the “adjuvant agent
of choice” based on the small numbers (The
HALTS Trial — Halting Atherosclerosis or Halted
Too Early; published on-line at: www.nejm.org;
Nov. 15, 2009). Still, this study provides enough
evidence to consider adding niacin to a statin in
patients who are at risk of or have low HDL-C. It
also deals another blow to ezetimibe (Zetia®) and
its partner drug ezetimibe/simvastatin
(Vytorin®).
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Omeprazole’s effect on clopidogrel
The FDA has issued a warning regarding the

combination of clopidogrel (Plavix®) with
omeprazole (Prilosec®) citing new data that sug-
gest that the combination reduces clopidogrel’s
effectiveness by about half. Studies reported in
2009 suggested that omeprazole may block
clopidogrel’s conversion to its active metabolite
via CYP2C19, an enzyme that is inhibited by
omeprazole. New studies requested by the FDA
from the manufacturers confirm a significant
interaction between the two drugs, which can
significantly hinder clopidogrel’s ability to pre-
vent platelet aggregation in patients at risk for
heart disease. Omeprazole and clopidogrel are
commonly prescribed together to prevent GI
bleeding. At this time it is unclear whether this
interaction extends to other proton pump
inhibitors, although physicians are encouraged
to avoid a combination of clopidogrel with
esomeprazole (Nexium®, cimetidine (Tagamet®),
and other drugs known to inhibit CYP2C19. 
The FDA is recommending that patients who
need GI protection in conjunction with clopido-
grel may safely use ranitidine (Zantac®), famoti-
dine (Pepcid®), nizatidine (Axid®), or oral
antacids.

Darbepoetin and risk of stroke
Darbepoetin alfa (Aranesp®) is commonly

used in patients with chronic kidney disease and
diabetes for the treatment of anemia. A new
study suggests that the drug may be associated
with increased risk of stroke in this patient pop-
ulation. More than 4000 patients with diabetes,
chronic kidney disease, and anemia were ran-
domly assigned to darbepoetin alfa to achieve a
hemoglobin level of 13 g/dL or placebo with
rescue darbepoetin alfa if hemoglobin levels
dropped < 9 g/dL. The primary endpoints were
the composite outcomes of death or cardiovas-
cular event, and death or end-stage renal dis-
ease. After a follow up of 2.5 years, darbepoetin
alfa was ineffective at preventing either primary
outcome, and, more importantly, the rate of fatal
or nonfatal stroke occurred almost twice as often
in the treatment group (101 patients assigned to
darbepoetin alfa vs 53 patients assigned to
placebo; HR, 1.92; 95% confidence interval, 1.38-
2.68; P < 0.001). The authors conclude that the
use of darbepoetin alfa in patients with diabetes,
chronic kidney disease, and moderate anemia
who are not undergoing dialysis did not reduce
the outcome of death, cardiovascular events, or

renal events, but was associated with increased
risk of stroke. For many “this risk will outweigh
the potential benefits” of the drug (N Engl J 
Med 2009;361:2019-2032). Erythropoiesis-stimu-
lating agents have come under fire in the treat-
ment of cancer-associated anemia, and now in
renal patients as well. As pointed out in an
accompanying editorial, the risks and benefits of
these agents must be weighed, namely an
increased risk of stroke vs a perceived improve-
ment in quality of life (N Engl J Med 2009;
361:2089-2090).

Statins and gallstone disease
Statins have been shown to reduce the risk of

cardiovascular disease and death from all causes.
Now another potential benefit is being reported:
Statins may reduce gallstone disease. Utilizing a
large patient database from the United Kingdom,
researchers looked at the risk of developing gall-
stones followed by cholecystectomy in relation to
exposure to lipid-lowering agents. The longer
patients took statins, the lower the risk for gall-
stone disease, with patients who had filled 20 or
more prescriptions noticing 36% reduction in risk
(AOR, 0.64; 95% confidence interval, 0.59-0.70).
The authors conclude that long-term use of
statins is associated with a decrease risk of gall-
stones followed by cholecystectomy (JAMA
2009;302:2001-2007).

FDA Actions
The FDA has approved a new topical treatment

for the treatment of post-herpetic neuralgia
(PHN). The capsaicin 8% patch must be applied
to the skin by a health care professional since
placement may be quite painful, requiring the use
of a local topical anesthetic. The patch is applied
for one hour during which patients must be mon-
itored, including observation for increases in
blood pressure. The patches may be cut to con-
form to the area of pain and up to 4 patches may
be used. The one-hour application is reported to
provide up to 12 weeks of reduced pain from
PHN. The capsaicin 8% patch will be manufac-
tured by Lohmann Therapie-Systems and distrib-
uted by NeurogesX as Qutenza™.

The FDA has approved romidepsin for the
treatment of cutaneous T-cell lymphoma in
patients who received at least one prior systemic
therapy. The drug is a histone deacetylase
inhibitor, the first of a new class of antineoplas-
tics. Romidepsin will be marketed as Istodax® by
Gloucester Pharmaceuticals.  ■
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Dear Internal Medicine Alert Subscriber:

This issue of your newsletter marks the start of a new continuing medical education (CME)
semester and provides us with an opportunity to review the procedures. 

Internal Medicine Alert, sponsored by AHC Media LLC, provides you with evidence-based
information and best practices that help you make informed decisions concerning treatment
options and physician office practices. Our intent is the same as yours — the best possible
patient care.  

Upon completion of this educational activity, participants should be able to:
• describe new findings in the differential diagnosis and treatment of various diseases;
• describe the advantages, disadvantages and controversies surrounding the latest advances 

in the diagnosis and treatment of disease;
• identify cost-effective treatment regimens; and
• explain the advantages and disadvantages of new disease screening procedures.

Each issue of your newsletter contains questions relating to the information provided in that
issue. After reading the issue, answer the questions at the end of the issue to the best of your
ability. You can then compare your answers with the correct answers provided in an answer key
in the newsletter. If any of your answers were incorrect, please refer back to the source material
to clarify any misunderstanding. 

At the end of the semester, you will receive an evaluation form to complete and return in an
envelope we will provide. Please make sure you sign the attestation verifying that you have
completed the activity as designed. Once we have received your completed evaluation form, we
will mail you a letter of credit. This activity is valid 24 months from the date of publication.
The target audience for this activity is family physicians and primary care providers. 

If you have any questions about the process, please call us at (800) 688-2421, or outside the U.S.
at (404) 262-5476. You can also fax us at (800) 284-3291, or outside the U.S. at (404) 262-5525.
You can also email us at: customerservice@ahcmedia.com.

On behalf of AHC Media, we thank you for your trust and look forward to a continuing
education partnership.

Sincerely,

Cynthia E. Molnar
Director of Continuing Education
AHC Media LLC


