
C-Reactive Protein Levels and 
Outcomes after Statin Therapy

A B S T R A C T S  &  C O M M E N T A R Y

Sources: Nissen SE, et al. N Engl J Med. 2005;352:29-30; Ridker PM,
et al. N Engl J Med. 2005;352:120-128.

Two articles have been recently published emphasizing
the importance of C-reactive protein (CRP) in statin treated

patients. Both are follow-up reports following the initial publication
of the REVERSAL1 and PROVE-IT trials.2

These somewhat related studies provide an analysis of CRP and
LDL levels and their relationship to cardiovascular outcomes and
demonstrates markedly similar results. CRP, as well as LDL choles-
terol levels, were predictive of atherosclerotic progression and in an
acute coronary syndrome cohort, clinical outcomes. The best
results in PROVE-IT were found in those patients in the lowest
quartile of achieved 30-day LDL cholesterol and CRP levels.
REVERSAL and PROVE-IT both compared the effects of LDL
lowering with high dose atorvastatin, 80 mg daily vs pravastatin 40
mg. The REVERSAL trial showed that aggressive LDL lowering
with atorva reduced progression of coronary atherosclerosis over 18
months; stabilization of the atherosclerotic process occurred when
LDL levels were lowered to < 70 mg. Reversal used intravascular
ultrasound in 500 individuals who were randomized to aggressive
vs moderate statin. The entire cohort had a mean baseline LDL-C of
150 mg/dL, decreasing to 94 mg/dL; the atorva group reached a
mean nadir of 69 mg/dL, while in the prava patients LDL decreased
to 110 mg/dL. Post-hoc analyses indicated that CRP decreased with
both statins. There was a poor correlation between the degree of
CRP reduction and that of LDL lowering.

In REVERSAL, LDL and CRP levels were both associated with
atherosclerosis progression or regression; “only patients with the
largest reductions in CRP levels had regression of atheroma.” Indi-
viduals who had a sub-optimal decrease in LDL or CRP (above
median) had significantly higher rates of progression than those with
lower 18-month of LDL and CRP levels, ie, below the median of the
entire cohort. Nissen and colleagues state that the data confirm “a
continuous relationship between the magnitude of reduction of
either LDL or CRP levels and the rates of progression of atheroscle-
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rosis.” Regression was only found in subjects with a
maximum reduction of CRP, but not in patients who
had the maximum reduction in LDL. Atorva treated
patients had slower rates of progression partly related to
the associated decline in CRP. CRP levels were 30-40%
lower at 30 days in REVERSAL.

In the PROVE-IT study, 3700 individuals with acute
coronary syndromes were treated with the same drugs at
identical dosage for an average of 2 years. The results
are parallel to the REVERSAL trail in that both LDL
and CRP levels were related to clinical outcomes. While
CRP was lowered more in the atorva patients, as in
REVERSAL, there was not a good correlation between
reduction of CRP and reduction in LDL. Results were
related to the median values for LDL-C (70 mg/dL) and
CRP (2 mg/L); below the median subjects were favor-
ably impacted by statin therapy. Thus, echoing REVER-
SAL, PROVE-IT demonstrated a relationship between
LDL lowering and the risk of recurrent MI or coronary
death; there was a near linear relationship between
achieved CRP and the primary endpoint. CRP levels at
30 days were used rather than CRP level at the end of
the study. A cut point of 70 mg/dL for LDL and 2 mg/L
for CRP correlated with outcomes, including rates of

recurrent myocardial infarction or coronary death. CRP
less than 2 mg/L bestowed a significantly lower death
rate than those > 2 mg/L; patients with an LDL level <
70 mg/dL also had significantly fewer events than those
> 70 mg/dL, irrespective of assigned statin. A low CRP
(< 2 mg/L) also predicted improved outcomes in indi-
viduals irrespective of achieved LDL levels. Seventy-
two percent of the atorva patients had an LDL < 70 at 30
days, compared to only 22% of prava patients. “There
was little evidence that either agent led to better clinical
outcomes once target levels of both LDL and CRP were
achieved.” Patients with the lowest LDL (< 70 mg/dL)
and CRP levels (< 1 mg/L) had the lowest rates of recur-
rent events; 80% of such individuals were on atorva. 
Cannon and colleagues concluded that achieving a target
CRP of < 2 is beneficial and predicts a higher event-free
survival at all levels of LDL cholesterol achieved. Fur-
thermore, they suggest that monitoring of CRP may help
guide statin therapy; Cannon et al suggest that subse-
quent guidelines for statin use should include measure-
ments of CRP.

The investigators of both studies believe that their
data strongly suggest that reduction of inflammation by
statins, as assessed by CRP, may have a significant role
in modulating atherothrombosis. Individuals in whom
CRP fell to less than 2 mg/L benefited even when LDL
cholesterol did not fall below 70 mg/dL. If such a low
LDL was achieved in either atorva or prava patients,
there was “little evidence of a differential outcome
according to specific statin given.” Nissen et al believe
that coronary risk will be further reduced by using more
aggressive therapy to achieve CRP and LDL targets.
Nissen et al conclude that their data provide “strong evi-
dence to support the hypothesis that therapies designed
to reduce inflammation after acute coronary ischemia
may improve cardiovascular outcomes.”

■■ COMMENT BY JONATHAN ABRAMS, MD
Earlier publications assessing CRP in large groups of

individuals in several different populations have sug-
gested that both the CRP and LDL have independent
effects on coronary artery disease. Fortunately, REVER-
SAL and PROVE-IT had a similar study feature in that
prava 40 was tested against atorva 80. Both papers con-
clude that the CRP data indicates support for non-lipid
actions of statins, ie, anti-inflammatory effects that
appear to quench plaque activation and decrease recur-
rent cardiovascular events. REVERSAL included stable
individuals with single vessel disease, whereas, in
PROVE-IT, individuals were enrolled 10 days or more
after an acute coronary event; both demonstrated that
CRP and LDL interactions influence outcomes.
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These 2 studies follow a number of reports by
Ridker and colleagues confirming the relative inde-
pendence of CRP reduction vis-à-vis LDL reduction
with the conclusion that both are optimal. What does
this mean for the practicing physician? The data
support an increasing role for CRP measurements to
monitor patients with coronary artery disease
(CAD), as well as to optimize lipid-lowering thera-
py. For instance, a high-risk individual with CAD
and CRP of > 2 with an acceptable LDL level may
benefit from further lowering of LDL. Certainly,
future research will result in other therapies that
decrease inflammation and lower and reduce other
inflammatory markers. In that CRP levels are only
weakly related to reductions in LDL, it is not at all
clear that a boost in statin dosage in individuals with
a high CRP would be beneficial, although this strate-
gy might be worth trying, as well as consideration of
using other lipid-lowering agents, all of which have
been shown to lower CRP. These data do seem to
support a separate anti-inflammatory action of
statins that could be considered non-lipid or
pleiotropic properties.

Nissen et al have previously suggested that ator-
vastatin may be more effective than prava, not only
because of its more potent action in lowering LDL
but because of greater pleiotropic actions. Howev-
er, in the analysis by Ridker et al, once target LDL
levels were achieved (< 70 mg/dL), there was no
evidence that atorva is superior; this seems to
refute the idea that atorva’s greater efficacy is
modulated by non-lipid actions. The marked
potency of 80 mg atorva dose is important in
bringing LDL levels down to very low levels, as
well as contributing to reductions of CRP. It seems
reasonable to suggest that the published CRP
guidelines take a rather conservative view on
measuring CRP and using this information to mod-
ify therapy. Whether CRP is a player or a marker
for atherothrombosis is still debated, although
these 2 studies point to an active role for CRP,
contributing to atherosclerosis and plaque activa-
tion. It is likely that subsequent guidelines relating
to the role of lowering LDL cholesterol will con-
tain more robust and positive recommendations for
measuring CRP with the concept of modifying
therapy according to CRP levels.   ■

References
1. Nissen SE, et al. JAMA. 2004;291:1071-1080.
2. Cannon CP, et al. N Engl J Med. 2004;350:1495-1504.

Clopidogrel or Aspirin 
Plus Esomeprazole with 
GI Bleeding
A B S T R A C T  & C O M M E N T A R Y

Synopsis: In patients with healed upper GI lesions
that had caused bleeding and who needed antiplatelet
therapy for cardiovascular reasons, aspirin plus
esomeprazole was superior to clopidogrel for preventing
recurrent upper GI bleeding.

Source: Chan FKL, et al. N Engl J Med. 2005;352:238-244.

In patients with cardiovascular indications for
chronic antiplatelet therapy, but a history of upper gas-

trointestinal (GI) bleeding, there are 2 recommended
alternatives: clopidogrel or aspirin plus a proton-pump
inhibitor. Although the ACC/AHA guidelines recom-
mend the former, there has been no comparative data. 
Thus, Chan and colleagues randomized patients using
aspirin (325 mg or less/day) who presented with upper
GI bleeding, but were now healed by endoscopy to
clopidogrel 75 mg/day plus esomeprazole placebo or 80
mg of aspirin plus 20 mg of esomeprazole (the purple
pill) twice a day for 1 year. Patients were excluded who
needed other anti-inflammatory drugs or anticoagulants,
severe GI disease, renal failure, or other chronic condi-
tions that might truncate continuation in the study. The
primary end point was recurrent upper GI bleeding, and
the secondary end point was lower GI bleeding. Of the
320 patients enrolled, 161 were assigned to clopidogrel
and 159 to aspirin plus esomeprazole. Recurrent upper
GI bleeding occurred in 13 clopidogrel-treated patients
(8.6%) and 1 aspirin plus esomeprazole patient (0.7%)
for an absolute difference of 7.9%, P = .001. Compli-
ance was good in that 94% of the patients in both groups
took at least 80% of the study drugs. Clopidogrel was
stopped in 4.3% and aspirin plus esomeprazole in 8.8%
for adverse events. None of the 14 patients with recur-
rent upper GI bleeding had H. pylori infection. The inci-
dence of lower GI bleeding was the same on both treat-
ments, 4.6%. Chan et al concluded that in patients with
healed upper GI lesions that had caused bleeding and
who needed antiplatelet therapy for cardiovascular rea-
sons, aspirin plus esomeprazole was superior to clopido-
grel for preventing recurrent upper GI bleeding.

■■ COMMENT BY MICHAEL H. CRAWFORD, MD
When no randomized data exist, guidelines often rely
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on observational studies and expert opinion. All too fre-
quently this approach is flawed, as this study illustrates.
Because normal control subjects taking clopidogrel
showed no GI damage, it has been assumed that it would
be superior to aspirin in patients needing antiplatelet ther-
apy who had a history of upper GI intolerance to aspirin.
However, the patient with cardiovascular disease, or at
risk for it, may be different from normal controls, as
might patients recovering from an upper GI bleed. This
study suggests that clopidogrel may have some detrimen-
tal effect on healing upper GI lesions, since bleeding
recurred in the same location in 70% of the bleeding
episodes.

The risk of recurrent bleeding with clopidogrel was about
9%, which is less than that reported for aspirin alone in other
studies of up to 15%. Aspirin plus esomeprazole resulted in
a rate of < 1%, which has been seen in other studies. Thus,
proton-pump inhibitors seem to protect against bleeding
with aspirin therapy in susceptible patients. In this study,
esomeprazole was taken twice a day. Whether once a day
therapy would work as well is not known.

Interestingly, lower GI bleeding and extra GI bleeding
was no different between the 2 therapies. Also, the inci-
dence of cardiovascular events was low and not different
between the 2 groups. Therefore, the recommendation that
clopidogrel should be used in aspirin-intolerant patients
who need antiplatelet therapy, may not always be correct;
at least in patients with previous upper GI bleeding, it
would appear that low-dose aspirin plus a proton-pump
inhibitor is superior with equal cardiovascular protection.
The major limitation of this study was that there was no
control group on aspirin alone. Given the up to 15%
reported incidence of recurrent GI bleeding on aspirin in
other studies, this approach was considered unethical.   ■

Amiodarone or an ICD for
Congestive Heart Failure
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Patients with New York Heart Association
class II or class III congestive heart failure and a left
ventricular ejection fraction of 35% or less benefit from
ICD therapy but not from amiodarone therapy.

Source: Bardy GH, et al. For the Sudden Cardiac Death in
Heart Failure Trial (SCD-HeFT) Investigators. N Engl J
Med. 2005;352:225-237.

The sudden cardiac death in heart failure
Trial (SCD-HeFT) was designed to test the hypothe-

sis that amiodarone or an implantable cardioverter defib-
rillator (ICD) would decrease the risk of death in
patients with mild to moderate heart failure. Between
1997 and 2001, 2521 patients were randomized to
receive either placebo, amiodarone, or a single chamber
ICD programmed to a shock only mode. Patients had to
have New York Heart Association (NYHA) class II or
class III chronic stable heart failure. They could have
either ischemic or nonischemic heart disease. They also
had to have left ventricular systolic dysfunction with a
measured ejection fraction of ≤35%. The primary end
point for the trial was death from any cause.  Pharmaco-
logic treatment for heart failure was monitored through-
out the trial and included, whenever possible, at least a
beta adrenergic blocker and an angiotensin converting
enzyme inhibitor or angiotensin receptor blocker. Aldos-
terone antagonists, aspirin, statins, and diuretics were
used as appropriate. Placebo and amiodarone were
administered in a double-blind fashion.  After a loading
period, patients weighing more that 200 lbs received
400 mg daily, patients weighing 150-200 lbs received
300 mg daily, and patients weighing less than 150 lbs
received 200 mg daily. The amiodarone dose could be
adjusted for bradycardia. All patients received a single
lead ICD which was programmed to shock with a VF
detection cut-off of 187 bpm or more.  Back-up brady-
cardia pacing was programmed at 34 bpm.

Pairwise comparisons of amiodarone with placebo
and ICD with placebo were performed according to the
intention to treat principle. All statistical tests were 2-
tailed.

In SCD-HeFT, 847 patients were randomly assigned
to placebo, 845 to amiodarone, and 829 to ICD therapy.
At baseline, the median left ventricular ejection fraction
was 25%, 70% had New York Heart Association class II
congestive heart failure, and 30% had class III heart fail-
ure. Mean follow-up in the study was 45.5 months.

In the drug treatment arms, 22% of the patients on
placebo and 32% of the patients on amiodarone discon-
tinued the double-blind study drug. The only complica-
tions observed in the amiodarone group, as compared
with the placebo group, were increased tremor (4%) and
increased hyperthyroidism (6%). A total of 125 patients
(7%) in the drug groups crossed over to open label treat-
ment with amiodarone at some point. Although not
specified in the paper, this was presumably because of
symptomatic atrial or ventricular arrhythmias.

Among the 829 patients assigned to ICD therapy, 17
declined implantation, and implantation was unsuccess-
ful in 1. An additional 32 patients had their ICD
removed during follow-up. Although the cause for this
was not specified, this was presumably because of infec-
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tion.  Cross-over to some form of ICD therapy during
follow-up occurred in 188 patients (11%) in the drug
groups. The median time from randomization to cross-
over was 26.7 months. In the ICD group, 259 patients
(31%) received shocks from their device. Of these, 177
patients received shocks for rapid ventricular tachycar-
dia or fibrillation. During 5 years of follow-up, the aver-
age rate of ICD shock was 7.5% for all shocks and 5.1%
for appropriate shocks.

There was no mortality difference between the amio-
darone group (29%) and the placebo group (28%). In
contrast, mortality was only 22% in the ICD group (haz-
ard ratio vs placebo, 0.77; 97.5 confidence interval 0.62
-0.96; P = 0.007). The relative risk reduction for ICD
therapy compared with placebo was 23%, and the
absolute reduction in mortality at 5 years was 7.2%. 
Mortality curves and hazard ratios were also reported for
certain prespecified groups. There was no difference in
response to ICD therapy between patients with either
ischemic or nonischemic causes for their congestive
heart failure. A significant interaction between amio-
darone and NYHA class was noted. Among patients
with NYHA class III CHF, there was a relative 44%
increase in the risk of death associated with amiodarone,
as compared to those in the placebo group. This excess
risk of death with amiodarone was not noted in patients
with class II congestive heart failure. There was also an
interaction between ICD therapy and NYHA class.
Among patients with NYHA class II CHF, there was a
46% relative reduction in the risk of death, with an
absolute reduction in mortality at 5 years of 11.9%. In
contrast, patients with NYHA class III congestive heart
failure had no apparent reduction in the risk of death
with ICD therapy, compared with placebo. Other sub-
groups were also examined. The point estimates showed
no benefit with ICD therapy vs placebo among women
and in those with left ventricular ejection fractions
greater than 30%. However, the confidence intervals for
these subgroups were wide and these estimates should
be interpreted with caution.

Bardy and colleagues conclude that patients with
New York Heart Association class II or class III conges-
tive heart failure and a left ventricular ejection fraction
of 35% or less benefit from ICD therapy but not from
amiodarone therapy.

■■ COMMENTS BY JOHN P. DiMARCO, MD, PhD
The SCD-HeFT trial is truly a landmark study. The

size of the trial gave it sufficient statistical power to
answer several important questions. First, the data clear-
ly show that empiric amiodarone in asymptomatic indi-
viduals with heart failure does not improve survival. 

This question has been examined in a number of previ-
ous trials with inconclusive results. The data from SCD-
HeFT should answer this question, since clearly amio-
darone had no benefit in patients treated with an appro-
priate heart failure regimen including ACE inhibitors
and beta blockers. The data for ICD therapy are also
consistent with prior trials. Most previous studies have
reported a 20-35% relative reduction in mortality associ-
ated with ICD therapy. The exceptions to this were the
Coronary Artery Bypass Graft Trial, which showed no
benefit with epicardial ICD systems after bypass surgery
and the DINAMIT Trial, which showed no benefit in
patients with recent (within 6-40 days) myocardial
infarction and abnormal heart rate variability. SCD-
HeFT confirms that the benefit of ICD therapy is seen
not only in patients with ischemic heart disease but also
in patients with nonischemic cardiomyopathy. However,
the observation that there was no benefit in patients with
class III congestive heart failure, but benefit in class II
heart failure is the opposite of the results described in
the DEFINITE Trial. The latter study was a study
involving over 400 patients with nonischemic cardiomy-
opathy and that study showed increased benefit in
patients with class III heart failure. The reason for this is
unknown.  However, because of this discrepancy, one
should not make clinical decisions based on these sub-
group analyses.

Based on the results from SCD-HeFT, the Center for
Medicare Services (the CMS) has recently revised
guidelines for implantation of defibrillators. According
to these new guidelines, all patients with left ventricular
ejection fractions below 35% and class II or class III
congestive heart failure will be eligible for ICD implan-
tation. No longer will they have to have prior myocardial
infarctions or prolonged QRS durations. Importantly,
patients with only class I failure are now excluded.
Based on the Cabbage Patch Trial and DINAMIT,
patients with recent revascularization or myocardial
infarction are also excluded.

In SCD-HeFT, Bardy et al report that all patients
could be defibrillated with a 30 joule shock. Based on
this observation, they make a statement in their discus-
sion that defibrillation testing at the time of ICD implant
might be eliminated. Unfortunately, this statement is
probably not justified by their data. Limited defibrilla-
tion testing was part of the SCD-HeFT protocol. One
would assume that if the initial shock did not work, the
implanting physician would have repositioned the lead.
The fact that all patients could be defibrillated does not
mean that all were defibrillated on the first attempt, and
the paper does not present evidence that such an
approach would be safe. With this one exception, how-
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ever, this is a truly landmark study that should strongly
influence practice.   ■

Quality of CPR 
During Out-of-Hospital 
Cardiac Arrest
A B S T R A C T  & C O M M E N T A R Y

Synopsis: Trained paramedics following current CPR
guidelines delivered chest compressions in a subopti-
mal fashion, which resulted in prolonged no flow ratios
which may have contributed to the poor survival data
presented.

Source: Wik L, et al. JAMA. 2005:293:299-304.

Wik and colleagues report an analysis of
cardiopulmonary resuscitation (CPR) by trained

professional first responders to out-of-hospital cardiac
arrest. The study was conducted in Stockholm, Sweden,
London, England, and Akershus, Norway. In each city,
the first responder teams were staffed by paramedics; in
Akershus, the team included a nurse anesthetist. A spe-
cial research defibrillator was used for the study and
placed in 6 ambulances in each of the 3 study cities.
Each research defibrillator had an extra chest pad that
was mounted on the lower part of the sternum. The chest
pad was fitted with an accelerometer and a pressure sen-
sor so that the depth and frequency of chest compres-
sions could be recorded. Ventilation was measured by
changes in transthoracic impedance after adjustment for
compressions.

Immediately prior to the study, all involved personnel
underwent a refresher course in advanced cardiac life
support (ACLS), according to international cardiopul-
monary resuscitation (CPR) guidelines. In Akersus, the
cardiac arrest patients received 3 minutes of CPR before
the first direct current countershock, while in the other
centers, shocks were delivered without prior CPR from
the team. Data from each resuscitation episode were col-
lected and analyzed. Technical data from the defibrilla-
tor were correlated with a copy of the ambulance record
and other written documentation using the Utstein for-
mat for collection of out-of-hospital cardiac arrest data.

Incomplete compression release was defined as con-
tinuous pressure above 4 kg throughout the decompres-
sion cycle. Duty cycle was defined as the percentage of
time with downward movement of the chest pads divided
by the total cycle time. No flow time was defined as total

time minus the time with chest compression or sponta-
neous circulation and a ratio between the no flow time
and the total time without spontaneous circulation was
defined as the no flow ratio. As per guidelines, compres-
sions were not given during rhythm analysis, defibrillator
charging, shock delivery, and pulse checks. 

The primary outcome measure was adherence to
international guidelines for CPR. The target value for
compression rate was 100-120 bpm. For depth of com-
pression, it was 38-52 mm, and for ventilation rate it
was 2 ventilations for every 15 compressions before
intubation and 10-12 per minute after intubation.

Data from a total of 176 resuscitation episodes
are included in this paper. The study cohort was
76% male, with a mean age of 68. Seventy-three
percent of the arrests had been witnessed and 37%
received bystander CPR before arrival of the para-
medic team. The response time was 7 minutes, and
the median number of shocks per episode was 1.5.
In these episodes, the fractions of time without
CPR, the no flow ratio, were 49% during the first 5
minutes and 48% during subsequent time periods.
When Wik and colleagues subtracted time neces-
sary for rhythm analysis and defibrillation, the pro-
jected no flow ratios were still high at 42% and
38%. The mean delivered compression rates were
60 per minute during the first 5 minutes and 64 per
minute subsequently. However, during actual com-
pression periods, the rates were close to target at
120 per minute (first 5 minutes) and 121 per minute
(later). The mean compression depth was 35 mm,
and only 27% of compressions were within the tar-
get range. Mean ventilation rates were 8 per minute
and 11 per minute for the first 5 minutes and for the
entire episodes, respectively.

A total of 61 (35%) patients achieved return of
spontaneous circulation, 34 (19%) were admitted to
the hospital and 6 (3%) were discharged from the
hospital. Five of the six patients who survived to hos-
pital discharge had nearly normal neurologic func-
tion. No patients who presented with either asystole
or pulseless electric activity were discharged from the
hospital alive, even though 13% of those with asys-
tole and 19% of those with pulseless electric activity
were admitted to the hospital alive. Among the 98
patients with ventricular fibrillation as their present-
ing rhythm, 41% achieved return of spontaneous cir-
culation, 25% were admitted to the hospital alive, and
8% were discharged alive. There were no significant
correlations between CPR quality and survival.

Wik et al conclude that trained paramedics fol-
lowing current CPR guidelines delivered chest com-
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pressions in a suboptimal fashion. This resulted in
prolonged no flow ratios which may have con-
tributed to the poor survival data presented.

■■ COMMENTS BY JOHN P. DIMARCO, MD, PhD
Over the last 30 years, there have been efforts made

to improve cardiac pulmonary resuscitation for patients
with out-of hospital and in-hospital cardiac arrests. This
paper and an accompanying paper by Abella and col-
leagues (JAMA. 2005;293:305-310), which dealt with
inhospital cardiac arrest demonstrate that performance
of CPR, even by trained individuals, does not match
guidelines and is associated with poor overall results.

Several comments should be made about these
papers. In patients who arrest out-of-hospital, the
response time and the initial rhythm are the critical
factors. Over time, there has been a trend toward a
higher proportion of patients with cardiac arrest
having either asystole or pulseless electric activity
at the time of presentation. These patients have a
very poor prognosis as seen here, even if sponta-
neous circulation can be briefly established. In
patients with ventricular fibrillation, the key factor
is response time and time to defibrillation. In this
study, the mean response time was 7 minutes and,
therefore, one would expect a relatively low sur-
vival to hospital discharge. In the in-hospital set-
ting, patients who arrest are often critically ill with
other diseases and their prognoses are largely deter-
mined by the underlying disease. Because of this,
long-term survival rates after in-hospital cardiac
arrest are also low.

How to improve survival after cardiac arrest
remains a major question. There have now been a
number of studies which have shown that making
the protocol for CPR more complex results in only
minimal improvements in survival. Even for high-
ly trained paramedics and hospital workers, as in
these papers, compliance with complex guidelines
is difficult in the arrest situation. Therefore, it
seems appropriate that the new emphasis in resus-
citation should be early defibrillation, with auto-
matic external defibrillators (AEDs) operated by
lay responders with less emphasis on CPR tech-
niques. This may shorten the response time and
bring defibrillation to arrest patients with ventricu-
lar fibrillation, the group most likely to respond
favorably. AEDs may now be purchased without a
prescription and, if prices become more reason-
able, should become widely distributed in the
community.   ■

Glycogen Storage 
Diseases vs HCM
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Danon’s disease or PRKAG2 mutations can
present as HCM but are distinguished by the presence
of pre-excitation on the ECG.

Source: Arad M, et al. N Eng J Med. 2005;352:362-372.

Unexplained left ventricular hypertrophy
(LVH) on echocardiography often prompts the

diagnosis of hypertrophic cardiomyopathy (HCM),
which is now known to involve a variety of genetic dis-
orders involving sarcomere proteins. Genetic disorders
involving protein kinase (PRKAG2) mutations can
cause cardiac glycogen depositions mimicking LVH.
Thus, Arad and colleagues sought to distinguish HCM
from glycogen storage diseases (GSDs) in 75 patients
aged 12-75 years, with unexplained LVH by echo (wall
thickness ≥13 mm) by genetic analyses and clinical fea-
tures. In 40 of these patients, sarcomere-protein muta-
tions were found. The remaining 35 underwent gene
analysis for GSDs. Fabry’s and Pompe’s diseases were
not found, but LAMP2 (Danon’s disease) and PRKAG2
mutations were. Consequently, 2 additional cohorts
were studied: 20 aged 9-58 years with massive LVH
(wall thickness > 30 mm) and 24 aged 8 to 42 years with
HCM, in whom the ECG suggested ventricular pre-exci-
tation, a feature of GSDs. In the massive LVH group,
GSD genes were not found. In the HCM patients with
pre-excitation, LAMP2 and PRKAG2 mutations were
found in 46%. LAMP2 was mainly found in males with
cardiac symptoms beginning earlier than seen in typical
HCM (age 8-15 years). Massive LVH and outflow gradi-
ents were seen in some of these patients. Also, creatine
kinase and ALT levels were elevated. Arad et al conclud-
ed that Danon’s disease or PRKAG2 mutations can pres-
ent as HCM but are distinguished by the presence of
pre-excitation on the ECG.

■■ COMMENT BY MICHAEL H. CRAWFORD, MD
I was taught that pre-excitation was more common in

HCM patients based upon observational studies. This
study explains why, but in an unexpected way—these
patients likely have GSD rather than traditional HCM
due to sarcomere-protein defects. This is an important
clinical observation, because GSDs have a worse prog-
nosis and are more likely to have syncope and sudden
death due to arrhythmias. PRKAG2 defects have a simi-
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lar course to HCM, but Danon’s disease is especially
lethal, so transplantation needs to be considered earlier.
Wouldn’t you pick these patients up by family history?
No, Danon’s disease is sporadic (PRKAG2 is familial).
Wouldn’t these patients show other manifestations of
GSD? No, in this series the PRKAG2 and Danon’s
patients had few and mild other findings, and cardiac
symptoms were their initial manifestations of disease.

Thus, if you see a patient with echo evidence of HCM
with pre-excitation on ECG, think GSD, especially if it
is a male with onset of cardiac symptoms at a young age
and massive LVH. Danon’s disease can be distinguished
for PRKAG2 mutations by the elevated CK and ALT in
the serum of the former.   ■

CME Questions
11. For optimal secondary prevention of CAD, which are of value?

a. LDL cholesterol
b. C-reactive protein
c. Both
d. Neither

12. In post GI bleeding patients who need antiplatelet therapy,
which is superior?
a. Clopidogrel
b. Low dose aspirin
c. Aspirin plus a proton-pump inhibitor
d. Ticlopidine

13. Out-of-hospital cardiac arrest protocols should concentrate on:
a. correctly performed CPR.
b. increased response times.
c. automatic external defibrillators.
d. All of the above

14. ICDs are now indicated for patients with:
a. class II or III congestive heart failure with EF < .35.
b. ischemic cardiomyopathy only.
c. immediate post-MI patients with EF < .35.
d. immediate post-CABG patients with EF < .35.

15. Which of the following in an HCM patient would suggest 
glycogen storage disease?
a. Pre-excitation
b. A male with early symptom onset and massive LVH
c. Elevated CK and ALT
d. All of the above
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Answers:11. (c); 12. (c); 13. (c);
14. (a); 15. (d)

Log onto 

www.cmeweb.com 
today to see how we have improved your 

online CME

The Global Continuing Medical Education Resource

CChhoooossee  yyoouurr  aarreeaa  ooff  cclliinniiccaall  iinntteerreesstt

1. Log on at http://www.cmeweb.com

2. Complete the rapid, one-time registration process
that will define your user name and password, which you will
use to log-on for future sessions.  It costs nothing to register!

3. Choose your area of interest and enter the testing area.

4. Select the test you wish to take from the list of tests
shown.  

Each test is worth 1.5 hours of CME credit.

5. Read the literature reviews and special articles,
answering the questions associated with each.

6. Your test will be graded online and your certificate
delivered immediately via e-mail.

• Alternative Medi-
cine

• Cardiology

• Emergency Medi-
cine

• Geriatrics

• Infection Control

• Internal Medicine

• Medico-Legal
Issues

• Neurology

• OB/GYN

• Oncology

• Pediatrics

• Primary Care

• Psychiatric Medi-
cine

• Radiology

• Sports Medicine 

• Travel Medicine

CALL 1-800-688-2421 OR E-MAIL 

CUSTOMERSERVICE@CMEWEB.COM

Site updated for ease-of-use!

Exciting ssiittee  iimmpprroovveemmeennttss include advanced search
capabilities, more bulk purchasing options, certificate
printing, and much more.

With mmoorree  tthhaann  11000000  hhoouurrss of credit available,
keeping up with continuing education requirements
has never been easier!

PPrriiccee  ppeerr  TTeesstt
$15 per 1.5 credit hours *Purchase blocks of testing hours

in advance at a reduced rate!

HOW IT WORKS



Stopping aspirin may be hazardous to your
health, according to recent research. Patients
with heart disease who developed acute

coronary syndrome (ACS) were questioned to
determine whether their aspirin therapy had
recently been interrupted. Thirteen percent of
patients with recurrent ACS had stopped aspirin
within the previous month. The incidence of ST-
segment elevation ACS was higher in those who
stopped aspirin, compared to those who did not
stop aspirin (39% vs 18%; P=0.001). The risk of
stopping aspirin was particularly high for
patients who had uncoated stents. The mean
delay between aspirin withdrawal and acute
coronary event was 10 days. Patients withdrew
from aspirin for a number of reasons including
minor surgery, endoscopy, dental treatment,
bleeding, and noncompliance. The authors con-
clude that aspirin withdrawal in patients with
coronary disease represents a risk for the occur-
rence of a new coronary event (J Am Coll Cardiol.
2005;45:456-459). The risk of ischemic stroke may
be as much as 3 times higher with interruption of
aspirin therapy, according to presentation at the
International Stroke Conference. Researchers
from Switzerland noted that the odds ratio for
stroke or TIAs associated with aspirin discontinu-
ation was 3.25 (95% CI). Seventy-seven percent of
ischemic strokes related to aspirin discontinua-
tion occurred in the first 8 days after aspirin was
stopped, with remaining strokes occurring from
day 9 to day 30. The reasons cited for discontinu-
ing aspirin were primarily minor bleeding and
minor surgical procedures—many of which can
safely be performed (many dental procedures,
cataract surgery among others) while patients are

taking aspirin (strokeconference.
americanheart.org /portal
/strokeconference/sc/02.02.05c).

Neuropsychiatric Symptoms of Dementia
Treatment of neuropsychiatric symptoms in

patients with dementia represents one of the
biggest challenges in primary care. Dementia is
diagnosed by the loss of cognitive function, but
other symptoms are often more prominent includ-
ing agitation, aggression, delusions, hallucinations,
repetitive vocalizations, and wandering, among
others. Many classes of psychiatric medications are
used to treat neuropsychiatric symptoms in
dementia including antidepressants, anxiolytics,
anticonvulsants, cholinesterase inhibitors, typical
antipsychotics, and atypical antipsychotics. Often
these drugs are used in combination, and the cock-
tail can get confusing and even dangerous for
patients and caregivers alike. A new review of the
topic in the "Clinician's Corner" section of the
February 2nd Journal of the American Medical
Association helps clarify treatment options. The
authors reviewed 29 articles that met their inclu-
sion criteria. Among typical antipsychotics, which
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include haloperidol, thiothixene, chlorpromazine,
trifluoperazine, and acetophenazine, there was no
difference in the efficacy among these drugs in
treating neuropsychiatric symptoms. Haloperidol
may be somewhat more effective for treating
aggression but not agitation. Side effects including
extrapyramidal symptoms and somnolence are
common with these agents. Antidepressants,
including the SSRIs, were also relatively ineffective,
except for treatment of depression associated with
dementia. The best evidence for efficacy was found
in the atypical antipsychotic group, especially
risperidone (Risperdal) and olanzapine (Zyprexa).
These drugs were found to have a modest effect on
agitation/aggression, hallucinations, and delu-
sions. A higher risk of stroke was found in the most
recent trial (prompting a "Dear Doctor" letter from
Janssen in April 2003). The cholinesterase inhibitors
group including galantamine (Reminyl), donepezil
(Aricept), and rivastigmine (Exelon) were some-
what disappointing with regard to neuropsychi-
atric symptoms, with minimal improvement of
questionable clinical benefit. Memantine, the rela-
tively new N-methly-D-asparte antagonist was
seen to improve cognitive and functional parame-
ters, but also did not improve neuropsychiatric
symptoms. The authors stress that the manage-
ment of neuropsychiatric symptoms in dementia
"should always begin with an assessment of the
medical (eg, pain and delirium) and environmental
causes of the behavior." They also recommend
starting with a cholinesterase inhibitor if the
patient is not already receiving one, because they
are relatively well tolerated and may benefit cogni-
tion and function (JAMA. 2005;293:596-608).

FDA Actions
Pfizer has received FDA approval to market

pregabalin (Lyrica) for the treatment of painful
diabetic neuropathy and post-herpetic neural-
gia, the 2 most common types of neuropathic
pain. Pregabalin was shown to be effective in a
company-sponsored study of 338 patients with
a 1-5 year history of painful, diabetic, periph-
eral neuropathy who were randomized to
receive the drug at 1 of 3 doses or placebo for 5
weeks. Patients in the 300 and 600 mg/day
doses showed improvements in mean pain
score vs placebo (P = 0.0001 ), but no improve-
ment was seen at the 75 mg/day dose. The
higher doses also resulted in improvements in
weekly pain score, sleep interferes score,
patient global impression of change, clinical
global impression of change, and lifestyle sur-

veys. The most common side effects were
dizziness and somnolence (Neurology.
2004;63:2104-2110). Pregabalin is a 3-substi-
tuted analogue of gamma-amino butyric acid
(GABA), and is closely related to Pfizer's
gabapentin (Neurontin), which recently lost its
patent and is now available as a generic.
Pregabalin is currently under review by the
FDA for the treatment of partial seizures.

The FDA has also approved palifermin
(Kepivance-Amgen) to decrease the incidence
and duration of severe oral mucositis in
patients with hematologic malignancies under-
going chemotherapy, with or without radia-
tion, in preparation for bone marrow
transplantation. The drug, which is the first
agent to be approved for this indication, stimu-
lates epithelial cell growth in mucous mem-
branes. It is given prior to fractionated total
body irradiation and high dose chemotherapy,
and repeated after bone marrow transplanta-
tion. The drug's efficacy in non-hematologic
malignancies has not been shown.

Citalopram (Celexa) is now available in
generic tablets and liquid. The liquid formula-
tion recently joined the tablet formulation for
the popular SSRI antidepressant.

Extended release buproprion (Wellbutrin
SR) is now available as a generic in the 200 mg
strength.

Fosinopril/HCTZ (Monopril) has also joined
the generic ranks in 10/12.5 mg and 20/12.5
mg strengths.

The FDA has also approved a generic fentanyl
transdermal system (Duragesic) for the treatment
of severe chronic pain. The new generic, which is
produced by Mylan technologies, provides a con-
stant dose of the drug for 72 hours.

Canada has suspended marketing of
Adderall and Adderall XR because of reports
of sudden unexplained death (SUD) in chil-
dren taking the drugs. SUD has been associ-
ated with amphetamine abuse and has been
reported in children with heart disease taking
prescribed doses of amphetamines, including
Adderall and Adderall XR. These latest
reports of SUD have been in children without
structural heart disease who were taking the
drugs as prescribed. The FDA is looking at
these reports, but “does not feel that any
immediate changes are warranted in the FDA
labeling or approved use of this drug.” More
information is available on the FDA web site
at FDA.gov. 
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