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Value of Programmed Ventricular
Stimulation in High-risk 
Postinfarction Patients

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

Schmitt and colleagues from the technical university of
Munich conducted a prospective survey of 1436 patients at their

hospital with a confirmed acute myocardial infarction between late
1994 and 1999. After confirmation of the acute infarction, all
patients were managed with acute coronary angiography and then
treated with either thrombolysis or a percutaneous intervention as
appropriate. During the subsequent in-hospital recovery period, all
patients underwent a noninvasive evaluation protocol that involved
measurements of left ventricular ejection fraction (LVEF), sponta-
neous ventricular ectopy, heart rate variability, and late potentials
on a signal-averaged (SA) ECG. Additional percutaneous interven-
tions were performed on diseased, noninfarct-related arteries 7 to
14 days after infarction whenever appropriate. Patients who devel-
oped spontaneous, sustained, ventricular arrhythmias after the first
24 hours of infarction were excluded. A noninvasive risk-scoring
system was used that assigned 3 points for an LVEF < 0.40 and 1
point each for an LVEF between 0.40 and 0.49, frequent (> 10 ven-
tricular premature beats per hour) or complex (3 ‡ consecutive
beats) ventricular ectopy, abnormal heart rate variability (standard
deviation of normal RR intervals < 80 msec), and a late potential on
the SAECG. 

Out of the total group of 1436 patients, 248 (17.6%) had a score
of 3 or greater and met the predetermined definition of high risk. Of
these, 54 were older than age 75 and were not invited to participate
in the remainder of the trial. Of the remaining 194 “high risk”
patients, 98 agreed to undergo programmed ventricular stimulation
using a standard protocol similar to those used in the evaluation of
patients with documented, sustained, ventricular arrhythmias. If
sustained, monomorphic ventricular tachycardia (VT) with acycle
length > 230 msec was induced with stimulation at the electrophys-
iologic study, the patient was offered an implantable cardioverter-
defibrillator (ICD). All patients were then followed prospectively
for the clinical end points of total mortality, cardiac mortality, sud-
den death, sustained VT, and appropriate ICD therapies.
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Sustained, monomorphic VT was induced at the
electrophysiologist study in 21 (22%) of the 98
patients in whom stimulation was performed. All
but one of these received an ICD. During 607 ± 424
days to follow-up, 7 of the 21 patients with induced
VT received appropriate ICD therapy. In contrast,
only 2 of the 77 patients with a negative EP study
experienced either sudden death or sustained VT.
This latter group included 26 patients in whom
either VT with a cycle length < 230 msec, polymor-
phic VT, or ventricular fibrillation had been
induced. None of these 26 experienced an arrhyth-
mic event. With only a single exception, all arrhyth-
mic events occurred in patients with an LVEF below
0.40. Ejection fraction was a strong predictor of
outcome with a mean LVEF of 24.5 ± 6.9% for
those with an arrhythmia compared to 33.2 ± 7.6%
among those without. 

Schmitt et al conclude that programmed ventricular
stimulation after noninvasive risk stratification is an
effective tool for selecting postmyocardial infarction
patients for prophylactic ICD therapy (Schmitt C, et al. J
Am Coll Cardiol. 2001;37:1901-1907).

■■ COMMENT BY JOHN P. DiMARCO, MD, PhD
This study attempts to address 3 highly relevant

questions. First, is noninvasive risk stratification for
sudden death a useful or necessary step in evaluating
patients after myocardial infarction? Second, are elec-
trophysiologic studies with programmed ventricular
stimulation useful in defining a high-risk subgroup
who would then be candidates for prophylactic ICD
therapy? Third, will ICD therapy reduce mortality and
morbidity in the patients so identified? Although
Schmitt et al claim that their study favors a “yes”
answer to all 3 questions, the data presented here are
inadequate for any conclusions firm enough to change
current patient management.

Although 1406 patients were included in this study,
Schmitt et al’s conclusions are based on the data
obtained after electrophysiologic study in only 98
patients. The high event rate reported in those with
inducible VT was based on only 7 events in 21
patients. Although these 7 events were classified as
“appropriate” ICD therapies, the number of ICD thera-
py end points is usually greater than the number of
clinical, symptomatic arrhythmias in an otherwise
comparable population to a degree that is difficult to
estimate accuracy. Thus, the positive predictive value
reported here should be interpreted as having a wide
confidence interval. Other larger studies have
described a lower positive predictive value for pro-
grammed ventricular stimulation. In the Multicenter
Automatic Implantable Defibrillator Trial, the 2- year
mortality rate was 35% among the patients with
induced VT who did not receive an ICD, but more than
half of the deaths were not caused by an arrhythmia.1

In the Multicenter Unsustained Tachycardia Trial, the
2- year cardiac arrest or arrhythmic event rate was
only 18% among those with inducible VT vs. 12%
among those without.2,3 Although these latter 2 trials
directly or indirectly supported the value of prophylac-
tic ICD therapy, their data suggest that the current
paper may well overestimate the magnitude of benefit
that is likely to be achieved. 

The approach favored by Schmitt et al involved mul-
tiple noninvasive tests in an attempt to select a group of
high-risk patients for the EP study. However, LVEF
alone appears to be the most significant predictor—an
observation made by earlier studies. Since each nonin-
vasive test adds cost, time, and complexity to the post
myocardial infarction protocol, approaches based sole-
ly on LVEF seem more attractive, and this approach is
currently being evaluated in clinical trials with suffi-
cient statistical power to answer this question. We
should wait until these trials are concluded before we
select a more complex format for evaluating potential
candidates for a prophylactic ICD.   ❖
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A Wolff-Parkinson-White
Gene
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: AMP-activated protein Kinase plays some
key, but as yet unknown, role during cardiogenesis that
favors development of the accessory AV connections that
form the anatomic basis of the pre-excitation syndromes.

Source: Gollob MH, et al. N Engl J Med. 2001;344:
1823-1831.

Gollob and colleagues report the identifi-
cation and characterization of a gene associated

with a familial form of Wolff-Parkinson-White
(WPW) syndrome. Gollob et al studied 2 separate
families. In the first family, there were 23 affected
individuals among 57 family members. In the second
unrelated family, there were 8 affected members out
of 13 members identified. In addition to an ECG pat-
tern consistent with ventricular preexcitation, a num-
ber of other anomalies were observed. These included
ventricular hypertrophy, sinus node dysfunction, atri-
oventricular (AV) conduction delays, and premature
sudden death. Unfortunately, intracardiac electro-
physiologic studies were only performed in 8 individ-
uals so abnormalities that are not observable on the
surface ECG (eg, concealed accessory pathway con-
duction, subtle AV conduction delays, etc) may have
been missed. An autosomal, dominant pattern of
inheritance with high penetrance was observed in
both families. Genetic linkage analysis indicated an
abnormality in the 7q34-36 region. Further studies
showed a missense mutation involving substitution of
adenine for guanine in the gene PRKAG2. No abnor-
malities in this gene were identified in a small number
of patients with the WPW syndrome without a family
history. This gene encodes the sequence for the g2
regulatory subunit of adenosine monophosphate
(AMP)-activated protein kinase. AMP-activated pro-
tein kinase is a metabolic sensor which helps regulate
adenosine triphosphate (ATP) production and use in
several tissues. Gollob et al speculate that this protein
plays some key, but as yet unknown, role during car-

diogenesis that favors development of the accessory
AV connections that form the anatomic basis of the
pre-excitation syndromes.

■■ COMMENT BY JOHN P. DiMARCO, MD, PhD
Ever since the classic description of patients with a

short PR interval, a widened electrocardiographic QRS
wave with a slurred upstroke and paroxysmal tachycar-
dia by Wolff, Parkinson, and White (the syndrome
named after these scientists) has fascinated both cardi-
ologists and electrophysiologists. The anatomical basis
for the WPW ECG pattern is an accessory AV connec-
tion, believed to be residual muscular tissue that allows
AV or ventriculoatrial (VA) electrical conduction inde-
pendent from the AV node and His-Purkinje system.
Most patients with WPW have no family history of the
disorder, but familial patterns account for a small per-
centage of cases. In this paper, Gollob et al describe 2
families with WPW inherited in an autosomal, domi-
nant pattern and describe a mutation in a gene
PRKAG2 that encodes the protein AMP-activated pro-
tein kinase, an enzyme that modulates cellular energy
balance. Unfortunately, Gollob et al emphasize the
relationship to the WPW syndrome, but it seems much
more probable that the WPW pattern seen in these indi-
viduals is only a small part of an overall picture of a
cardiomyopathy with a broad spectrum of manifesta-
tions. In 2 earlier reports, families with WPW and
mutations at this same locus were described.1,2 Like the
families in this report, WPW was only one of a number
of unusual findings. One family followed in Virginia
has members who manifest various combinations of
ventricular hypertrophy, AV-conduction disorders, pre-
excitation, and atria arrhythmias. The arrhythmia pat-
tern depends on the relative properties of both the nor-
mal and the accessory conduction systems and changes
during the patient’s lifetime. Various family members
can show signs of conduction system disease and car-
diomyopathy even if they have no clinical or invasive
evidence for pre-excitation. These findings are not seen
in patients with sporadic forms of WPW. Therefore,
mutations in the PRKAG2 gene seem more likely to be
the cause of a cardiomyopathy with diverse presenta-
tions rather than keys to the pathogenesis of the more
commonly seen forms of WPW. In the latter patients,
the failure of electrical septation is probably not under
genetic control.   ❖
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Evaluation of Syncope
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: The presence of suspected or certain heart
disease is a strong predictor of cardiac syncope, and in
patients unlikely to have heart disease, only prior palpi-
tation predicted cardiac syncope.

Source: Alboni P, et al. J Am Coll Cardiol. 2001;37:
1921-1928. 

Although it is widely held that the history is
of paramount importance in the establishment of

the etiology of syncope, there are little data on the rela-
tive diagnostic value of particular symptoms. Thus,
Alboni and associates studied the predictive value of
specific historical features for identifying the cause of
syncope in 341 patients studied in a syncope unit. The
patients were  referred from 3 hospitals in Italy. Evalua-
tion of the patients followed an algorithm suggested by
the Associazione Nationale Medicine Cardiologi
Ospedalieri, with the addition of an adenosine triphos-
phate (ATP) bolus test, if the cause was still unexplained
at the end of the standard work-up. Patients were classi-
fied into 1 of 10 diagnoses: orthostatic; typical vasova-
gal; situational (ie, micturation, tussive); tilt induced;
carotid sinus; drug induced; cardiac mechanical (ie, aor-
tic stenosis); adenosine sensitive; arrhythmic; neuropsy-
chiatric or metabolic. The clinical evaluation categorized
46 findings related to the initial syncopal episode. The
341 patients studied represent 96% of the enrolled
patients; their mean age was 61 years and 54% were
men. Broadly categorized, 58% of the patients had neu-
rally mediated syncope (tilt 27%, carotid 14%, situation-
al 7%, vasovagal 6%, orthostatic 2%, ATP 2%); 23% had
cardiac causes (mechanical, ischemic, or arrhythmic),
the majority of whom had AV block; 18% were unex-
plained; and 1% were neuropsychiatric. Almost half of
the cardiac causes were discovered in the initial evalua-
tion, but only 26% of the neurally mediated were found. 

Multivariate analysis of the historical variables that
were not part of the characteristics of the syncopal
episode showed that only heart disease predicted a car-
diac cause (odds ratio, 16; 95% confidence interval 5-
48). Heart disease identified 95% of the patients with the
final diagnosis of cardiac syncope but was present in
45% without a cardiac cause. By contrast, the absence of
heart disease identified 97% of patients without a cardiac
cause. Among those with cardiac syncope the most pre-
dictive indicators were supine syncope, blurred vision,
or symptoms for less than 4 years. Predictors of neurally

mediated syncope in patients with heart disease were
symptoms greater than 4 years, history of presyncope,
and recovery nausea. In patients without heart disease,
the only predictor of cardiac syncope was palpitation
preceding the syncope and of neurally mediated syncope
was prodromal symptoms for greater than 10 seconds.
Alboni et al concluded that the presence of suspected or
certain heart disease is a strong predictor of cardiac syn-
cope and, in patients unlikely to have heart disease, only
prior palpitation predicted cardiac syncope.

■■ COMMENT BY MICHAEL H. CRAWFORD, MD
This study confirms the pivotal role of diagnosing

heart disease in the evaluation of the cause of syncope.
In this study, a cardiac cause was largely established by
history, physical examination, and the resting ECG.
Although echocardiography is in the algorithm, it
appears after the presumptive diagnosis of heart disease
as a confirmatory test. In the United States, most physi-
cians consider echocardiography as an integral step in
the initial diagnosis of a cardiac structural cause of syn-
cope. Thus, had this study been done in the United States
the results may have been different. Regardless, a high
likelihood of established cardiac disease had a high sen-
sitivity but a low specificity for cardiac syncope. Thus,
the absence of heart disease on initial evaluation has a
high negative predictive value (97%) for cardiac syncope
unless palpitation is a prodromal symptom. 

Since 45% of the patients with heart disease had
neurologically mediated syncope, it is worth noting
that certain symptoms suggested this cause: symptom
duration greater than 4 years, history of presyncope,
and recovery nausea were independent predictors.
Other prodromal symptoms or their lack was not help-
ful, nor was the duration of recovery. The latter finding
is contrary to my clinical experience. Neurally mediat-
ed syncope usually results in a recovery phase of
hours, whereas the recovery phase of a typical Stokes-
Adams attack (cardiac arrhythmia) is often minutes in
my experience. Of course there are exceptions to this
rule and the mix of patients in this study did not sup-
port this distinction.

There are some weaknesses of this study. The diagno-
sis of the true cause of syncope is naturally imprecise, so
there is no true gold standard for this study. Also, since
the study was done in Italy, cultural differences may
make particular symptoms more or less useful vs. other
countries. This may explain some of the differences
between the findings of this study and previous ones and
my clinical experience. On the other hand, there are
some real strengths in this study. The study population is
large and extensively evaluated with tilt testing, electro-
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physiologic testing, and ATP bolus testing. Also, the
stepwise approach promulgated here could save money
and reduce the patient inconvenience associated with a
syncope evaluation. For example, patients with a likely
cardiac cause should probably be admitted to the hospi-
tal and those with neurally mediated syncope will usual-
ly be evaluated as outpatients.   ❖

Anemia Correction in 
Heart Failure
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: The treatment of anemia in patients with
moderate-to-severe heart failure due to systolic dysfunc-
tion resulted in improvements in symptoms, LVEF,
diuretic use and hospital use compared to an untreated
group.

Source: Silverberg DS, et al. J Am Coll Cardiol. 2001;
37:1775-1780.

Although anemia is frequently observed in
patients with severe heart failure, its correction is of

unknown value in treatment. Thus, Silverberg and associ-
ates performed a prospective, randomized trial of anemia
correction in 32 patients with New York Heart Associa-
tion (NYHA) class III-IV heart failure and left ventricular
ejection fraction (LVEF) < 40% despite maximally toler-
ated heart failure medications, who had hemoglobin
(Hgb) levels between 10 and 11.5 g%. The treatment
group (n = 16) was given erythropoietin  (Epo) and intra-
venous iron to raise their Hgb to > 12.5 g%. Heart failure
medications with the exception of diuretics were held
constant during the 5-12 month (mean, 8 months) study
period. There were no deaths in the treated group, but 4
of 16 died of heart failure in the control group. NYHA
class decreased in all but 1 patient in the treatment group
who remained the same. By contrast, only 1 patient in the
control group improved, 8 stayed the same, and 7 wors-
ened. LVEF increased in the treated group (+5.5%) and
decreased in the control group (-5.4%). Furosemide dose
decreased in the treated group (-72 mg/d) and increased
in the controls (+43 mg/d) Finally, hospital days
decreased by 79% in the treated group and increased by
58% in the controls. All these differences were statistical-
ly significant. Silverberg et al  concluded that the treat-
ment of anemia in patients with moderate-to-severe heart
failure due to systolic dysfunction resulted in improve-
ments in symptoms, LVEF, diuretic use, and hospital use

compared to an untreated group.

■■ COMMENT BY MICHAEL H. CRAWFORD, MD
The major finding in this study is that even the correc-

tion of relatively mild anemia in heart failure patients
improved cardiac function and clinical status. The mean
Hgb was increased from 10.3 to 12.9 g%, a modest but
statistically significant change. Also, the clinical
improvements were observed despite a reduction in
diuretic doses in the treatment group and increases in the
control group. It could not be said that the patients were
inadequately treated since > 85% were on digoxin, >
75% nitrates, > 90% aldosterone antagonists, > 68%
beta blockers, > 87% angiotensin converting enzyme
inhibitors, and 7-13% were on angiotensin receptor
blockers. Compared to other heart failure studies, this is
as good as it gets for maximal medical therapy.

The anemia therapy was somewhat unique, especially
for cardiologists. Epo 4000u was given subcutaneously
starting at once per week and increasing or decreasing
the frequency depending on the response. The frequency
ranged from 3 times a week to once every 3 weeks dur-
ing the maintenance phase of the study. Intravenous iron
200 mg over 60 minutes was given every 2 weeks to start
and the frequency was decreased depending on the
response. Silverberg et al have considerable experience
with this therapy and have had no serious adverse effects
in > 1200 patients over 6 years. Hypertension, the most
common potentially serious complication of Epo, was
not observed in this study. 

Silverberg et al argue that Epo may be superior to
transfusion in heart failure patients, not only because it
avoids transfusion reactions, but because of certain car-
diovascular effects. Epo has been shown to improve car-
diac contractility and endothelial function. Also, it
releases young cells from the marrow that have a more
favorable oxygen hemoglobin dissociation curve for tis-
sue perfusion. In addition, Epo stimulates myocardial
hypertrophy and is important for cardiac development in
animals. This potential effect could be good or bad in
humans, as most stimulants of myocardial growth
increase apoptosis also. Clearly longer and larger trials
need to be done before the Epo/iron approach to manag-
ing mild anemia in heart failure is embraced.

On the other hand, more attention to anemia in heart
failure is clearly warranted based upon this study and
others. Many large trials have shown a relationship
between anemia and mortality in heart failure. Whether
anemia is a marker for severe heart failure or a causally
important aspect of severe heart failure is not completely
clear, but this small study supports the latter. Transfusion
is usually not recommended unless the patient is in
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severe heart failure and the Hgb is < 9 g%. Whether
transfusion would be a viable option in the 9-12 Hgb
range is unknown since there are definite risks both
known and unknown with blood transfusion. 

Although provocative and potentially important, there
are significant limitations to this study. First, it is small
(16 patients in each group). Thus, it is underpowered to
look at mortality. Second, it is unblinded and the patients
in the Epo/iron group clearly knew something was going
on with all the injections they were getting. Thus, the
potential for a substantial placebo effect is a concern.
Third, 25% of the control group died, which complicates
the analysis of the study parameters reported. Also, it is
possible that all the deaths were in the control group by
chance and their absence in the treatment group was not
related to the interventions’ effect. Finally, the comorbid
conditions in the 2 groups were similar, but not ideally
matched, which is not surprising for such a small num-
ber of patients. For example, atrial fibrillation was 50%
more frequent in the control group; hypertension was
40% more common in the controls; and idiopathic car-
diomyopathy was twice as frequent in the control group.
These differences could have influenced the results to
favor the treatment group.   ❖

Interesting News from the
Lipid Police
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Statin therapy may be clinically effective in
persons without hyperlipidemia and suggest that evalu-
ation of CRP may provide a method for appropriate tar-
geting of statin therapy for primary prevention. 

Sources: Rubins HB, et al. Circulation. 2001;103:
2828-2833; Ridker PM, et al. N Engl J Med. 2001;344:
1959-1965; Munford, RS [editorial]. N Engl J Med.
2001;344:2016-2018.

I. C-Reactive Protein

The inflammatory surrogate, high sensitivity
C-reactive protein (hsCRP), has received a great deal

of recent attention as a potential marker of risk for
patients with and without underlying coronary artery
disease (CAD). The latest publication from Ridker and
colleagues is an analysis of the AFCAPS/TexCAPS pri-
mary prevention study, with particular attention to car-
diac events, baseline lipid levels, and CRP. This study of
almost 6000 normal individuals, with average total and

LDL-C and below average HDL-C, randomized subjects
to lovastatin 20-40 mg/d vs. placebo for a mean of 5
years. As previously reported, lovastatin reduced the
composite CAD event rate by 37% over placebo; P <
0.001.1 The actual event rate in this study was quite low
compared to the other randomized statin trials, as this
was a low-risk primary prevention cohort. This analysis
used hsCRP levels obtained at baseline on 5742 (87%)
of the entire cohort and evaluated the subsequent risk of
an event related to baseline hsCRP as well as baseline
LDL-C. The patients were divided into quartiles of LDL
cholesterol and hsCRP. The analysis was based on
cohorts with initial LDL-C and CRP levels lower or
higher than the median for the entire group. The reduc-
tion in relative risk was computed for 4 groups. LDL <
the median (< 149 mg/dL) and CRP < median; LDL <
median, CRP > median; LDL > median and CRP <
median; and both LDL and CRP > than the median.
There were approximately 1400 participants in each cell.
Baseline mean hsCRP was 0.31 mg/dL with a median of
0.16 mg/dL. There was not an important relationship
between baseline CRP and lipid levels. 

The results indicated that rates of coronary events
increased with each quartile of hsCRP, with lovastatin
reducing the relative risk of an event vs. placebo by 1.0-,
1.2-, 1.3-, 1.7-fold when the lowest to the highest quar-
tiles of CRP were assessed. Lovastatin was associated
with an overall decrease of 15% in the median CRP level
by the end of the first year of treatment. Placebo had no
such effect. Lovastatin’s effect on LDL-C was not corre-
lated with reductions in CRP; “virtually none of the
observed variance . . . could be explained by lovastatin-
induced changes in lipid fractions.” In an analysis of the
4 LDL-C and CRP cohorts, lovastatin reduced events in
participants with high LDL (> median), irrespective of
hsCRP. The statin was also effective in subjects with
high CRP and lower-than-median LDL. However, in
individuals with both low LDL-C and low CRP levels (<
the median), there was no evidence of statin reduction in
CAD risk. Using the total cholesterol/HDL ratio instead
of LDL-C resulted in virtually identical findings, with
the statin being effective in those individuals with a high
ratio, and those with < median ratio but > median
hsCRP. “In contrast, lovastatin was far less as effective
among those with a ratio of total HDL cholesterol lower
than the median who also had a C-reactive protein level
< the median.” The number needed to treat was in the
40s for 3 of the 4 cohorts but was unacceptably high for
the low-LDL, low-CRP cohort (25% of individuals). In
the placebo patients, a < median LDL and a high CRP
was associated with high rates of events. Ridker et al
conclude that in AFCAPS/TexCAPS, baseline CRP lev-
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els were an independent predictor of first coronary
events, and that lovastatin was highly effective in reduc-
ing this risk in individuals with a high CRP even without
hyperlipidemia. Ridker et al suggest that the study raises
the possibility that statin therapy may be clinically effec-
tive in persons without hyperlipidemia and suggest that
evaluation of CRP may provide a method for appropriate
targeting of statin therapy for primary prevention. They
hypothesize that assessment of CRP adds to risk assess-
ment, even in the absence of hyperlipidemia, and helps
detect individuals at high and low risk. The 15% reduc-
tion in CRP levels of 1 year is concordant with data from
other trials with different statins. These data, in the
aggregate, suggest that statins have nonlipid or
pleiotropic actions, potentially leading to plaque stabi-
lization and a reduction of vascular inflammation. They
point out that > 50% of all heart attacks occur in the
absence of overt hyperlipidemia, and thus the use of
CRP as a marker for CAD risk seems rational. In the
CARE trial, pravastatin was found to decrease CAD
event rates in postMI patients who had elevated CRP.
Finally, Ridker et al call for studies randomizing patients
to statin therapy who do not have hyperlipidemia but
who do have evidence of systemic inflammation, as
assessed by hsCRP. 

■■ COMMENT BY JONATHAN ABRAMS, MD
Ridker et al has previously proposed that hsCRP be

used as a potential marker for cardiovascular risk in
healthy populations, particularly in women.2 The effect
of statins on hsCRP is clearly a class effect, having
been demonstrated for most of the available statins.
The fascinating aspect of the AFCAP/TexCAP analysis
is that individuals with a lower-than-median LDL cho-
lesterol but a higher-than-median CRP (levels LDL <
150; CRP > 0.16 mg/dL) had a reduction of risk com-
parable to the higher LDL cholesterol groups. Further-
more, the finding that lower levels of LDL and CRP
together resulted in lower risk and no benefit with the
statin is an important observation. Thus, in primary
prevention populations, measurements of hsCRP may
aid in the selection of pharmacological therapy for dys-
lipidemia, particularly if individuals have levels > the
median and/or are distinctly abnormal. What level of
CRP should trigger therapy remains to be determined.
Ridker et al do not make any suggestions in this regard,
although they clearly are proactive in including sys-
temic inflammation as part of CAD risk screening. It
should be pointed out that Ridker is a “co-inventor on
patent applications” related to hsCRP and the Dade
Behring latex-based immunoassay used in this study
and all of his other publications.  

II. Statins in Acute Coronary Syndromes 
An editorial by Fonarow and Ballantyne supports ini-

tiation of lipid-lowering therapy in all patients hospital-
ized for an acute coronary syndrome (ACS).3 They cite
several large databases that support such an approach,
including the NRMI registry, the PURSUIT trial, the
MIRACL study, and the recently published Swedish data
demonstrating a reduction in 1-year mortality in sur-
vivors in acute myocardial infarction throughout Swe-
den.4 Data from the Cleveland Clinic and elsewhere also
suggest a benefit at 6-12 months follow-up in ACS indi-
viduals discharged from hospitals on a statin. However,
it must be stressed that except for MIRACL, there has
been no prospective, large, randomized trial assessing
statin vs. placebo in ACS. Anecdotal evidence and my
own observations from conversations with other cardiol-
ogists, indicate that a large number of physicians are
now routinely starting statin therapy in patients with
acute myocardial infarction or an unstable coronary syn-
drome. The MIRACL trial, which did not stratify indi-
viduals by baseline lipids, demonstrated a reduction in
rehospitalization for unstable angina and need for repeat
revascularization at 4 months, although no survival ben-
efits were observed with high-dose atorvastatin with
ACS. These reports do not stratify subjects by baseline
lipids. Fonarow and Ballantyne provide a number of
rationales supporting initiating of lipid-lowering therapy
during hospitalization rather than possibly doing so later
on. These arguments include the likelihood that patients
and their families are concerned about subsequent car-
diovascular risk (the opportune moment); initiation of
such therapy may help in alleviating questions of the
adverse effect of medications and need for monitoring;
and the potential failure to reduce cardiovascular events
by delay in outpatient statin initiation. They argue that
the concerns about safety of statins in acute coronary
patient cases and/or unnecessary use are not supported
by the MIRACL data. Many studies confirm that drug
therapy for dyslipidemia is woefully low. It thus appears
that the pendulum may be shifting from inadequate use
of statin therapy to a more aggressive posture. Further-
more, the recent release of the NCEP-ATPIII guidelines
substantially expands the pool of patients eligible for
lipid-drug therapy. The atmosphere for statin use is sure-
ly a changin’! 

III. Fibrates and Stroke 
More good news from the VA HDL Intervention Trial

(VA-HIT). In this trial, Rubins, employed a fibrate in an
older male population with established CAD, normal
LDL-C, and low HDL-C, which resulted in a 22%
reduction in nonfatal myocardial infarction and cardio-
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vascular death. Other cardiovascular end points were
reduced. In a new report from the VA-HIT investigators,
it is demonstrated that gemfibrozil also reduced the inci-
dence of stroke during the study. The decrease of risk
was substantial, with a relative risk reduction of 31%; P
= 0.036. Event curves began to separate within 6-12
months. These data suggest that individuals with lower
levels of HDL enjoyed a greater benefit. The results
should be viewed in concert with most of the large statin
trials which also have shown a reduction in stroke and
TIAs in patients with preexisting CAD, but no prior
cerebrovascular disease. While it has been previously
believed that cholesterol and cerebrovascular events do
not correlate well, and that adverse lipid levels had little
to do with ischemic stroke, it now is quite clear from the
aggregate data from multiple statin trials and now with
gemfibrozil in VA-HIT, that aggressive treatment of dys-
lipidemia in CAD patients may prevent or at least slow
down cerebrovascular disease. The actions of gemfi-
brozil are of great interest, and may involve more than
raising HDL-C and lowering triglycerides. Anti-inflam-
matory effects, improving endothelial function, and
reduction in the prothrombotic milieu have been noted.
These drugs act through the PPAR gamma transcription
factor cascade and therefore may have additional cellular
and metabolic effects that will be confirmed in the years
ahead. It is reassuring, and perhaps surprising, that gem-
fibrozil was able to reduce coronary and cerebrovascular
events in this high-risk population of men with dyslipi-
demia, all of whom had a different lipid profile than
those in the classic secondary prevention trials with
statins (4S, CARE, and LIPID).   ❖
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CME Questions
5. The most cost-effective predictor of future arrhythmic events in

post myocardial infarction patients is:
a. ambulatory ECG monitoring.
b. signal averaged ECG.
c. ejection fraction.
d. electrophysiologic testing.

6. Which of the following is most true about the genetics of WPW
syndrome?
a. In most it is nonfamilial
b. Autosomal dominant

c. A mutation of PRKAG2
d. None of the above

7. The most important clinical variable in the evaluation of 
syncope is:
a. the duration of syncope.
b. the frequency of attacks.
c. prodromal symptom characteristics.
d. the presence of heart disease.

8. Which of the following is most correct concerning anemia in
heart failure?
a. Occurs in all patients with heart failure
b. A predictor of mortality in large trials
c. Proportional to the ejection fraction
d. Does not respond to erythropoietin and iron therapy

9. Which of the following is most correct concerning statins for
primary prevention?
a. Beneficial if LDL cholesterol high
b. Beneficial if high sensitivity CRP is high
c. Beneficial if LDL and CRP are low
d. a and b

10. Which of the following is most correct concerning lipid lower-
ing therapy?
a. Statins are indicated in acute coronary syndromes.
b. Fibrates reduce stroke in low HDL-C patients with CAD.
c. Fibrates reduce cardiac events in low HDL-C patients with

CAD.
d. All of the above
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