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Benefit of Statin Therapy with Per-
cutaneous Coronary Intervention

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

This is an observational report of a large number of
patients undergoing percutaneous coronary intervention (PCI) at

the Cleveland Clinic between 1993-1999, assessing whether sub-
jects on a statin at the time of PCI had an improved clinical course
over the next 6 months.  A total of 5052 patients were included in the
final analysis; 26.5% or 1337 were on a statin prior to their PCI.
Information regarding subsequent statin administration in hospital or
doing follow-up was not available and was not analyzed. Elaborate
statistical techniques were used, including a propensity analysis to
attempt to ascertain which clinical features are more likely to be
associated with statin use. The first 1000 patients per year for 7 years
who underwent PCI at the Cleveland Clinic were entered into a reg-
istry. Clinical events were analyzed during hospitalization at 30 days
and 6 months. Patients were divided into 2 groups according to
whether they were on a statin before the PCI. The statin-treated
patients were substantially higher risk at baseline and had a greater
burden of vascular disease; they were more likely to have diabetes,
high cholesterol, hypertension, triple vessel disease, prior MI, and
prior bypass surgery. ACE inhibitor and B-blocker use was greater in
these individuals who underwent more complex PCI and had a
greater likelihood of receiving stents or 2B3A inhibitors. Procedures
success, ejection fraction, or unstable angina rates were comparable. 

Results: There was a lower all-cause mortality at 30 days and 6
months in the individuals who were on a statin at the time of PCI.
Early mortality at 30 days was 0.8% vs. 1.5%; hazard ratio, 0.53; P
= 0.048. This mortality benefit was sustained at 6 months, 2.4% vs.
3.6%; hazard ratio, 0.67; P = 0.046. There were no differences in
nonfatal MI or repeat revascularization during follow-up. The
propensity analysis showed that within each decile of the popula-
tion in the propensity score, there were no differences between
statin- and nonstatin-treated groups. Using the COX proportional
hazards model for all potential variables, the adjusted analysis still
found that statin therapy was “an independent predictor for the sur-
vival at 6 months (hazard ratio, 0.65; P = 0.045).” Other predictors
of mortality included advanced age, renal insufficiency, low body
weight, low ejection fraction, and a history of PVD. B-blocker use
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and successful revascularization were associated with
survival benefit. Chan and colleagues conclude that on
the basis of the 7-year registry data, statin therapy initi-
ated prior to PCI “seems to be associated with an early
and sustained mortality reduction period.” This benefit
appeared by 30 days. They suggest the data are concor-
dant with a prior report from the Cleveland Clinic relat-
ing to acute coronary syndrome (ACS) patients dis-
charged on a statin (vs those who were not), which also
demonstrated a lower 6-month mortality. Comparable
findings were noted in a Swedish postinfarction obser-
vational report. Chan et al discuss 3 recent restenosis
trials with statins, which in general have been negative;
they stress that a fluvastatin trial (FLARE) found a
lower rate of death or MI in patients pretreated with flu-
vastatin for 2-4 weeks prior to PCI. They suggest the
possibility that nonlipid-lowering effects of statins may
have contributed to the lower mortality in their own
observational database, as well as in FLARE, while not
necessarily decreasing the current rates or restenosis.
They further suggest that anti-inflammatory effects of
the HMG COA reductase inhibitors may be important.
They subsequently point out the potential limitations of
the trial, including its nonrandomized nature, the higher
risk status of the PCI patients, and the differences in
subsequent treatment between the statin and nonstatin
subjects. The status of statin treatment subsequent to the

PCI is not known: Chan et al believe that those individ-
uals who were given a statin after PCI would dilute the
positive results of the study. They conclude that the data
suggest “the need to evaluate prospectively the impact
of pretreatment of statins within a randomized trial
design, in particular targeting patients with elevated
inflammatory markers before coronary intervention”
(Chan AW, et al. Circulation. 2002;105:691-696).

■ COMMENT BY JONATHAN ABRAMS, MD
The data by Chan et al are provocative and hypothesis

generating, and concordant with several other recently
published data sets indicating that patients who leave the
hospital after ACS or MI on a statin have improved 6- and
12-month outcomes. Chan et al believe the results of MIR-
ACL as being concordant with these observations. Howev-
er, some individuals, including myself, were disappointed
with that study, which showed no hard end point differ-
ences between those individuals discharged on a high dose
of atorva-statin following ACS vs. those randomized to
placebo. Re-hospitalization for myocardial ischemia was
the sole benefit noted in that study; mortality or MI was not
reduced. Nevertheless, Chan et al cite MIRACL as being
consistent with the possibility that statins may induce a
reduction in mortality independent from their lipid-lower-
ing effects. They use the mortality data from the FLARE
trial to support this. This is somewhat of a leap of faith,
representing an interesting although somewhat question-
able hypothesis relating to statin pleitropism. The mortality
difference at 30 days and 6 months in this study is of inter-
est and could be related to statin use, especially since the
statin-treated cohort appeared to be at a significantly higher
risk. They received more pharmacologic therapy and
revascularizations. This and other unknown factors could
contribute to the significant differences in survival. Fur-
thermore, patients enrolled in this trial were not random-
ized, as only the first 1000 patients of each of 7 consecutive
years were entered into the registry. This approach is some-
what arbitrary and is a design problem. The 2 groups are
quite dissimilar with respect to clinical parameters. Data
are not provided to as to how the percentage of overall
statin use changed between 1993-1999. One would
assume that in the last several years of the observational
period, statin use went up considerably. The duration of
statin use and the “drop in” rate after PCI are unknown.
These data do support the current belief of the prevention
community to ensure that a statin is provided to all patients
hospitalized with acute MI or ACS.  Furthermore, the
American Heart Association’s “Get With the Guidelines”
program emphasizes the administration of a statin to all
such patients. The golden window of opportunity enhanc-
ing compliance is frequently cited. Nevertheless, the data
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supporting this recommendation are somewhat, but not
fully, persuasive, yet it appears that the policy of a statin for
all hospitalized with chest pain, with or without a PCI, has
become the law of the land. A large RCT is needed. Final-
ly, one must keep in mind the possible parallel to the hor-
mone replacement story, where much observational data
appeared to confirm a major benefit of estrogens in pre-
venting CAD and/or decreasing its manifestations. The
data supporting the benefit for a statin in the first year fol-
lowing ACS or after MI remain limited to observational
studies, except in the 16-week MIRACL study. The event
curves of 4S, CARE, and LIPID, indicate a prolonged peri-
od of time before the placebo and statin cohorts begin to
separate; while these studies are in more stable individuals,
we should remain somewhat cautious before completely
accepting the recommendations coming out of the obser-
vational statin trials.   ❖

Angioplasty vs. Rotational
Atherectomy for In-Stent
Restenosis 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In terms of the primary objective of the study,
PTCA produced a significantly better long-term outcome
than ROTA followed by adjunctive low-pressure PTCA. 

Source: vom Dahl J, et al. Circulation. 2002;105:
583-588.

Despite improved long-term outcomes of per-
cutaneous coronary intervention (PCI) in patients

receiving coronary stents, in-stent restenosis (ISR)
remains a significant problem despite optimal patient
and lesion selection, adjuvant pharmacotherapy, and
implantation techniques. The pathophysiology of
restenosis in the stented patient is unique, the hallmark
being intense cellular proliferation and neointimal for-
mation, as opposed to vascular recoil and adverse
remodeling. For this reason, the concept of atheroabla-
tion, as is performed with rotational atherectomy, is an
appealing strategy in the approach to ISR. Previously
published single-center trials have suggested that this
technique can be performed safely and may result in
reduction of angina and need for repeat revasculariza-
tion. Therefore, vom Dahl and colleagues designed the
Angioplasty Versus Rotational Atherectomy for In-Stent
restenosis Trial (ARTIST), a multicenter, randomized
study to assess whether rotational atherectomy with

adjuvant low pressure balloon inflation (ROTA) was
superior to angioplasty alone (PTCA) in patients with
diffuse ISR. 

Eligible patients demonstrated angina or objective
evidence of ischemia in the target vessel distribution, as
well as documented evidence of ISR, with > 70% steno-
sis in a 10-50 mm long segment, confined to within 5
mm of the edges of a previously deployed stent > 2.5
mm in diameter. Patients were randomized to receive
either ROTA or PTCA. ROTA was preformed using a
stepped-burr approach with a target burr-to-artery ratio
of = 0.7, and was followed by angioplasty using an over-
sized balloon (0.25-0.5 mm larger than was used for
stent implantation) inflated to low pressure (< 6 atmos-
pheres [atm]). Additional balloon inflations to higher
pressures were allowed at the operator’s discretion for
suboptimal angiographic results. PTCA was performed
according to the operator’s discretion and usual practice.
Use of intravascular ultrasound (IVUS) was mandated
only in 86 patients entered into an IVUS substudy, and
was otherwise performed at the operator’s discretion. In
both groups, glycoprotein IIb-IIIa inhibitor use and addi-
tional stent implantation were discouraged. Patients
requiring additional stents due to suboptimal angio-
graphic result were considered “procedural failures” and
excluded from further analysis. The primary end point
was minimal luminal diameter (MLD) at 6 months, as
assessed by quantitative coronary angiography (QCA).
Secondary end points were procedural success (effica-
cy), in-hospital complications (safety), restenosis (>
50% diameter stenosis) at 6 months and survival free of
major adverse cardiac events (MACE), defined as death,
myocardial infarction (MI), or need for repeat target ves-
sel revascularization, at 6 months of follow-up.

In this study, 282 patients were entered into the trial.
Of these, 146 underwent PTCA and 152 received ROTA.
There were no significant differences between the
groups in terms of clinical characteristics, or baseline
stent or lesion characteristics. There were no differences
between the groups with regard to procedural success. In
both groups the major reason for procedural failure was
the need for additional stent implantation, and these
patients (15 in PTCA group and 10 in ROTA group)
were excluded from further follow-up. There were sig-
nificant differences in procedural characteristics, in large
part mandated by the protocol outlined for ROTA. Most
notably, patients receiving PTCA were treated with
higher balloon inflation pressures (maximum of 12.7 ±
3.3 atm vs 6.1 ± 3.3 atm, P < 0.0001), with a much high-
er percentage treated with high-pressure (> 10 atm) bal-
loon inflation (68.5% vs 7.2%; P < 0.0001). There were
no differences between the groups in post-treatment
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MLD or short-term gain as measured by QCA. The
patients receiving ROTA experienced higher complica-
tion rates during the index hospitalization (13.8% vs
7.5%), though this difference was not statistically signif-
icant. The primary end point, net gain in MLD by QCA
at 6 months, was better in the PTCA group. The PTCA
group demonstrated larger MLD (1.20 ± 0.56 mm vs
0.99 ± 0.62 mm; P = 0.008), lower residual stenosis
(55.7 ± 19.9 vs 63.6 ± 22.3; P = 0.005). This translated
into lower angiographic restenosis (= 50% diameter
stenosis) rates (51.2% vs 64.8%; P = 0.039) for patients
treated with PTCA. In addition, survival free of MACE
at 6 months was higher after PTCA than after ROTA
(91.3% vs 79.6%; P = 0.0052). 

The IVUS substudy included 45 patients receiving
PTCA and 41 patients receiving ROTA. Postprocedure
IVUS evaluation demonstrated larger neointimal area in
the PTCA group due to absence of debulking, but also
larger minimal stent cross sectional area (CSA), an
effect that is likely attributable to higher balloon infla-
tion pressures. These combined to generate a larger min-
imal lumen cross sectional area (CSA) in the PTCA
group than in the ROTA group at the end of the interven-
tional procedure. In follow-up, the differences in stent
CSA persisted, but the larger volume of neointima in the
PTCA group resulted in equivalent minimal lumen CSA
between the 2 groups at 6 months.

■ COMMENT BY SARAH M. VERNON, MD
In contrast to previously published reports, results

from the ARTIST trial would suggest that, while both
groups experienced high “re-restenosis” rates, conven-
tional PTCA resulted in superior angiographic and clini-
cal outcomes when compared with rotational atherecto-
my for the treatment of ISR. Despite reduced amounts of
neointima both immediately postprocedure and at fol-
low-up angiography 6 months later, patients treated with
rotational atherectomy performed according to this pro-
tocol, had higher rates of angiographic restenosis and
MACE. The differences in adverse clinical events (8.9%
in the PTCA group and 20.4% in the ROTA group) are
intriguing, but the actual numbers of death or MI are not
reported here. The difference in MACE does not appear
to be driven exclusively by differences in need for repeat
revascularization as it is in many clinical trials of
restenosis. In fact, the need for target lesion revascular-
ization was equivalent, 31% (45/146) in the PTCA group
and 39% (60/152) in the ROTA group (P = NS). Of addi-
tional concern, there were more total occlusions in the
ROTA group than in the PTCA group at follow up (7%
vs 1%; P = “significant”). Thus, this study would sug-
gest that rotational atherectomy with low pressure bal-

loon inflation is probably not the procedure of choice for
every patient with ISR.

As vom Dahl et al point out, the IVUS substudy,
while small, may help to shed some light on the overall
results of ARTIST. IVUS evaluation after intervention
revealed larger-stent CSA in the PTCA treated group,
suggesting that higher inflation pressure likely resulted
in better stent expansion and apposition. Of note, this
difference was not evident angiographically, as post-
treatment MLD and short-term gain were equivalent
between the two groups when evaluated by QCA. The
larger stent CSA in the PTCA group, as demonstrated by
IVUS, appears to have resulted in a better ability to
accommodate subsequent neointimal proliferation dur-
ing follow-up, despite the absence of debulking at the
time of intervention. This would suggest that a signifi-
cant proportion of stents were not optimally deployed
both at baseline and after intervention, in the absence of
additional high-pressure balloon inflations, despite
apparently adequate angiographic results. As vom Dahl
et al point out, this may explain why preliminary data
from the ROSTER trial suggest a more favorable out-
come with ROTA, as patients with inadequate stent
expansion by IVUS were excluded from this study.

With the currently available stents and delivery sys-
tems, stent implantation has become much easier, faster
and more forgiving than in the early days with the origi-
nal Palmaz-Schatz stent, but technique is still important.
Several currently available stent-delivery systems are
marketed by their manufacturers as being adequate to
obviate the need for additional high-pressure postdilita-
tion after implantation, despite the fact that the balloons
in question are compliant. To make matters worse, inad-
equate stent deployment may be present even with what
appears to be a beautiful angiographic result. The
ARTIST trial suggests that rotational atherectomy is not
the single answer for approaching patients with ISR. As
in Europe, IVUS is not uniformly available and is even
less widely used in interventional laboratories in the
United States, despite its clinical use. For operators who
have the capability, IVUS is likely to be highly instruc-
tive in designing an approach to a given patient with in-
stent restenosis. For those who do not, perhaps rotational
atherectomy should be followed by high-pressure bal-
loon inflation. 

In-stent restenosis remains the most significant limita-
tion to long-term success of PCI procedures. In terms of
treatment of ISR, brachytherapy has shown much
promise but is logistically difficult to administer and
therefore not widely available. Coated stents hold out
real promise of reduced ISR rates by inhibiting neointi-
mal proliferation, and when clinically available are like-
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ly to have a positive effect on this disease process. How-
ever, all in-stent restenosis is not created equal. The
problem of inadequate stent expansion cannot be over-
come by any amount of tissue ablation or even preven-
tion of neointimal formation, be it by rotational atherec-
tomy, intracoronary brachytherapy, or even the use of a
coated stent.   ❖

Reference
1. Sharma SK, et al. J Am Coll Cardiol. 2001;37:55A.

Quality of Life in the 
Antiarrhythmics vs.
Implantable 
Defibrillators Trial
A B S T R A C T  & C O M M E N T A R Y

Synopsis: Both ICD and antiarrhythmic drug therapy
are associated with similar disturbances in quality of
life.

Source: Schron EB. Circulation. 2002;105:589-594.

The antiarrhythmics versus implantable defib-
rillators (AVID) trial compared antiarrhythmic drug

therapy, amiodarone or sotalol, and implantable car-
dioverter defibrillator (ICD) therapy in patients who had
survived either a cardiac arrest or ventricular tachycardia
with syncope or hypotension. A total of 1016 patients
were enrolled in the trial. Of these, 800 participants sur-
vived 1 year and participated in a quality-of-life sub-
study, the results of which are reported here. Quality of
life measurements were obtained at baseline before ran-
domization and at 3, 6, and 12 months after randomiza-
tion. Several measures of quality of life were used. The
Medical Outcomes Short Form 36 item questionnaire
(SF-36) was used to measure generic health status. This
instrument has 4 subscales that measure physical health
and 4 that measure mental health. These were summa-
rized as a physical component summary score and a
mental component summary score. Higher scores indi-
cate superior quality of life. The Patients Concern
Checklist evaluated disease-specific aspects of quality of
life relevant to patients with ventricular arrhythmias.
Higher scores indicated increased concern and poorer
quality of life. The cardiac version of the Quality of Life
Index assesses issues relevant to all patients with heart
disease. Higher scores indicate superior quality of life. In

addition, symptoms were assessed and recorded at base-
line and at a follow-up visit by the AVID study coordina-
tor at each site. Local investigators characterized symp-
toms as mild to severe on the basis of prespecified
descriptions. Defibrillator shocks were analyzed at fol-
low-up visits. Shocks were characterized as appropriate
or inappropriate based on clinical presentation, RR inter-
vals and stored electrograms. 

Eight hundred patients participated in the quality of
life substudy. The 800 patients who provided data for
this report were more likely to live with a spouse or part-
ner, to have graduated from high school, and to have a
higher ejection fraction than those who did not partici-
pate or who died during the first year after enrollment.
The quality-of-life substudy group included 416 patients
who were randomized to an ICD and 384 patients who
were randomized to antiarrhythmic drug therapy. Base-
line characteristics between these 2 groups were similar
except that more patients in the ICD group were dis-
charged on beta blockers. Self perceived physical func-
tioning and mental well being scores were significantly
impaired compared to a normal population in both treat-
ment groups at baseline. At baseline, both groups also
had high Patient Concern Checklist scores and low
scores on the Quality of Life Index. There were no dif-
ferences between the ICD and antiarrhythmic drug ther-
apy groups in these measures. Physical component
scores and mental component scores on the SF-36
improved over time in both groups. Similar improve-
ments were also noted in both groups in the Patient Con-
cern Checklist scores and the Quality of Life Index
scores. Adverse symptoms were reported in a high pro-
portion of patients in both groups. Most adverse symp-
toms were cardiovascular or related to heart failure. The
occurrence of adverse symptoms was associated with
significant reduction in the physical and mental compo-
nent scores on the SF-36 in the ICD group, but only in
the physical component score in patients randomized to
antiarrhythmic drug therapy. The development of
adverse symptoms also lowered quality-of-life scores
and increased patient concerns independent of the ran-
domized therapy group. Among the ICD recipients, 39%
experienced greater than or equal to one shock during
the initial year follow-up. Of these, half had more than or
equal to 3 shocks. The occurrence of a shock was associ-
ated with significant reductions in mental well being and
physical functioning and an increase in patient concerns.
Those with more frequent shocks had a decrease in their
self-perceived quality of life. 

Schron and colleagues conclude that both ICD and
antiarrhythmic drug therapy are associated with similar
disturbances in quality of life. The changes over time are
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largely dictated by the development of adverse symp-
toms and the occurrence of sporadic ICD shocks. They
hypothesize that studies to assess the ability of antiar-
rhythmic drugs to decrease the frequency of ICD shocks
may lead to further improvements in quality of life in
this patient population. 

■ COMMENT BY JOHN P. DiMARCO, MD, PhD
The AVID Trial was a landmark study which showed

the superiority of ICD therapy to antiarrhythmic drug
therapy in patients who had survived a cardiac arrest or
an episode of sustained ventricular tachycardia.
Although improved survival with ICD therapy was
demonstrated in this trial, questions have been raised
concerning the effects of the ICD on quality of life as
well as the cost effectiveness of ICD therapy. This paper
points out that quality of life in patients with cardiac
arrest are largely determined by a patient’s cardiac con-
dition, not by their therapy. At baseline, their quality-of-
life measures are lower than would be expected in a nor-
mal healthy population and changes over time are large-
ly determined by the complications of the original dis-
ease. In patients with ICDs, the frequency of ICD shocks
is also associated with quality of life in disease. Since it
has been reported that antiarrhythmic drug therapy may
decrease the frequency of shocks, selective use of antiar-
rhythmic drugs, particularly in patients with a high prob-
ability of recurrence, may well be indicated. 

One of the trends in antiarrhythmic therapy now is the
use of hybrid therapy. Devices are used because of their
reliability, and antiarrhythmic drugs are used in well-tol-
erated doses to decrease patient’s symptoms. This paper
would support the strategy of initial use of an ICD only
in patients who are stable between arrhythmia episodes.
Once the pattern of recurrence has been determined, an
antiarrhythmic drug may prevent further deterioration in
the patient’s quality of life even though it will probably
not affect overall mortality.   ❖

BNP and Diastolic Function
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: BNP levels could identify patients with
abnormal diastolic dysfunction among patients with
normal systolic function.

Source: Lubian E, et al. Circulation. 2002;105:595-601.

B-natriuretic peptide (bnp) has shown promise
for the diagnosis of heart failure in acute care set-

tings. However, the relationship of BNP to diastolic left
ventricular (LV) function is not clear. Thus, Lubien and
colleagues measured BNP and echo-Doppler diastolic
function in 294 patients referred for echocardiography to
evaluate LV function, who had normal systolic LV func-
tion. Without knowledge of the BNP levels, patients
were classified as normal, impaired relaxation, psuedo-
normal or restrictive pattern by standard echo-Doppler
parameters. In the 119 patients with abnormal diastolic
function, mean BNP was 286 pg/mL vs. 33 pg/mL in the
normal diastolic function group (P < .001). Also, mean
BNP was progressively higher as the severity of diastolic
dysfunction category increased, with the highest BNP
levels observed in the restrictive filling group. Receiver
operating curves identified a BNP cut-off value of 62
pg/mL, which provided a sensitivity of 85%, specificity
of 83%, and an accuracy of 84%, for detecting diastolic
dysfunction. A clinical history of overt heart failure
raised mean BNP levels in all diastolic dysfunction cate-
gories. Lubian and associates concluded that BNP levels
could identify patients with abnormal diastolic dysfunc-
tion among patients with normal systolic function. 

■ COMMENT BY MICHAEL H. CRAWFORD, MD
BNP is a cardiac neurohormone excreted by the LV in

response to pressure or volume load. In patients with
symptoms suggestive of heart failure, it can distinguish
heart failure from other entities that can cause dyspnea,
but do not impair left or right heart function. For exam-
ple, acute pulmonary embolism with right ventricular
dysfunction would have a high BNP level, but COPD
exacerbation without acute pulmonary hypertension and
right ventricular dysfunction would not. Some studies
suggest that BNP can detect systolic dysfunction as a
cause of heart failure symptoms as well. In this study,
Lubien et al show that BNP levels predict diastolic dys-
function in a nonacute care setting of patients with nor-
mal systolic function. Since echocardiography is usually
done to identify LV systolic dysfunction, what would be
the point of measuring BNP, when diastolic dysfunction
can be evaluated on the same echo? There would be no
reason to measure BNP if an echo is being done. Howev-
er, since BNP can detect systolic dysfunction as well, it
could be used to screen for who needs an echo. Patients
with a low BNP are unlikely to have systolic or diastolic
dysfunction and may not need an echo Patients with an
elevated BNP would benefit from an echo.

The major limitation of this paper is the selection bias
of referral for an echo. In a nonselected sample, espe-
cially of older patients, BNP may not be as predictive of
diastolic dysfunction. Also, BNP was more predictive as
diastolic abnormalities were more severe. Those with the

30 April 2002



most severe diastolic dysfunction also have systolic dys-
function. Systolic dysfunction was excluded in this
paper so data on this interrelationship is not available.
Finally, the relationship of BNP to acute ischemic LV
dysfunction that is usually systolic and diastolic may
explain the specificity of 83% in this study. Some
patients with elevated BNP and normal systolic and dias-
tolic function may have had transients myocardial
ischemia and need to be evaluated for this possibility if
appropriate.   ❖

Atrial Pacing In Sleep 
Apnea Syndrome
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Higher rate atrial pacing reduces the 
severity of sleep disturbance in patients with sleep
apnea syndrome.

Source: Garrigue S, et al. N Engl J Med. 2002;346:
404-412.

Garrigue and colleagues from bordeaux,
France, report on a novel approach to the manage-

ment of patients with sleep apnea syndrome. They iden-
tified patients who had reported symptoms consistent
with sleep apnea syndrome who already had dual cham-
ber pacemakers that had been implanted for standard
clinical indications. Twenty-six patients were invited to
participate and, in 15 of them, polysomnographic
recordings revealed sleep apnea syndrome. These
patients became the study group. The patients spent 3
consecutive nights in the sleep laboratory. Baseline
recordings were performed on night one during which a
basic lower rate limit of 55 bpm to 65 bpm was set on
their pacemakers. By random assignment, on one of the
next 2 nights, the pacemaker was programmed to a VVI
mode at a lower rate limit of 40 bpm in hopes of main-
taining spontaneous rhythm most of the night. This will
be called the “no pacing” study. During the other night,
atrial overdrive stimulation was provided at a rate 15
bpm faster than the mean nocturnal heart rate recorded
during the baseline assessment. The total duration and
numbers of central or obstructive sleep apnea or hypop-
nea episodes were analyzed and compared. 

Among the 15 patients in the study group, 9 patients
had a history of only sinus node disease and 6 had a
bradycardia-tachycardia syndrome. All patients present-
ed with evidence for episodes of both obstructive and

central apnea. The central apnea index was 12 ± 14 and
the obstructive apnea index was 7 ± 4. Seven patients
had a predominantly obstructive apnea pattern whereas 8
patients had apnea that was predominantly central.
Eleven of the 15 patients had mild depression of left ven-
tricular ejection fraction, but no patient had an ejection
fraction below 40%. The percentage of total sleep time
during which oxyhemoglobin saturation was below 90%
was 12 ± 8% and the mean arousal index was 21 ± 12%
during the qualifying, baseline study. 

During the no pacing phase, pacemaker stimulation at
the lower rate limit of 40 bpm was used during 1.0 ±
0.5% of the sleep study. The mean total sleep time dur-
ing the no pacing study was 321 ± 49 minutes, the mean
apnea-hypopnea index was 28 ± 22, and the mean
arousal index was 18 ± 9. Atrial pacing at a rate of 15
bpm faster than the mean nocturnal heart rate resulted in
a significant reduction in all types of apnea. In 13 of 15
patients, the apnea-hypopnea index was reduced by
more than 50%. Both the obstructive apnea index and
the central apnea index were reduced in every patient.
There was a reduction in the amount of sleep time during
which oxygen desaturation was observed from 10 ± 6%
to 6 ± 4%. No adverse events of nocturnal overdrive pac-
ing were noted. 

Garrigue et al conclude that higher-rate atrial pacing
reduces the severity of sleep disturbance in patients with
sleep apnea syndrome. Garrigue et al postulate that this
is due to alterations in autonomic nervous system tone in
the patients with sleep apnea syndrome but consider the
improvement in patients with primarily obstructive sleep
apnea to be unexplained. They suggest further studies to
assess the precise role of cardiac pacing in the general
population of patients with sleep apnea syndrome.

■ COMMENT BY JOHN P. DiMARCO, MD, PhD
This interesting paper should stimulate further stud-

ies on the use of pacing in patients with sleep apnea.
Transient nocturnal bradycardia is common in patients
with sleep apnea syndrome. Depending upon the sever-
ity of the condition, periods of sinus arrest or AV block
may be documented in between 15% and 35% of
patients with the sleep apnea. In most of these patients,
bradyarrhythmias are not noticed during waking hours.
Since purely nocturnal bradycardia does not result in
symptoms in the conventional sense, bradycardia dur-
ing sleep has not been considered a standard indication
for pacing. Other studies have shown that therapy for
sleep apnea with continuous positive airway pressure
decreases the incidence and severity of bradycardia,
and it has been felt that the apnea produced reflex
changes that caused the bradycardias observed. This
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paper suggests that the interaction between heart rate
and apnea may be 2 directional.

In this paper, all of the patients were recruited from a
population of patients who had already received pace-
makers. Since this was a preliminary study, having
patients who already had pacemakers was probably the
only way Garrigue et al could conduct the trial. Purely
nocturnal bradycardia that is asymptomatic, the typical
situation in patients with sleep apnea syndrome, is usual-
ly not thought to be an indication for permanent pace-
maker insertion. However, the observation here that
among these patients who fortuitously had a pacemaker,
sleep disturbances related to sleep apnea decreased with
pacing, raises the hope that similar observations would
be made in patients without some other primary indica-
tion for pacing.

The benefits of pacing may be even greater than is
shown here. Even during the “non pacing” part of the
study, back-up ventricular pacing at a rate of 40 bpm
was available. Frequently, pauses of between 2 and 10
seconds are noted during sleep in patients with sleep
apnea. If Garrigue et al had been willing to completely
turn off the pacemakers, they may have seen even more
dramatic effects.   ❖

CME Questions
13. Statin therapy prior to coronary angioplasty reduces:

a. restenosis.
b. subsequent mortality.
c. nonfatal MI.
d. repeat revascularization.

14. Rotational atherectomy vs. angioplasty for in-stent restenosis
resulted in:
a. higher complication rates.
b. higher minimal luminal diameter.
c. higher survival free of MACE.
d. lower residual stenosis.

15. Atrial pacing for sleep apnea resulted in reduced:
a. apnea-hypopnea index.
b. obstructive apnea index.
c. central apnea index.
d. All of the above

16. Serum B-natriuretic peptide levels are low with:
a. diastolic dysfunction.
b. systolic dysfunction.
c. acute cor pulmonale.
d. COPD exacerbation.

17. Quality of life in patients treated with antiarrhythmic drugs or
ICD is:
a. higher with ICD.
b. higher on drug therapy.
c. related to the occurrence of ICD shocks.
d. related to the cost of the drugs.
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Citing poor sales, GlaxoSmithKline has announced
that it is withdrawing Lymerix, the Lyme disease

vaccine, from the market. The vaccine was the first,
and only, Lyme disease vaccine on the market.
Lymerix generated $40 million in sales in 1999, its first
year on the market, but sales have fallen steadily since.
The vaccine has also been plagued by controversy
regarding side effects claimed by patients—side effects
that seem to mimic Lyme disease and include arthral-
gias, fatigue, and neurocognitive symptoms. The FDA
reviewed a study of 10,000 patients (5000 active vac-
cine, 5000 placebo) and found no increase in side
effects with the vaccine. But because of continued
complaints by consumers, the Centers for Disease
Control (CDC) independently reviewed more than 900
reported side effects. In a report issued in January, the
CDC declared that the vaccine was not associated with
unexpected events. Despite the report and statistics
that show Lyme disease cases reaching record highs,
Glaxo has decided to cut their losses and is pulling the
vaccine from the market.

Measles Vaccine Weathers Storm in Europe
An outbreak of more than 600 cases of measles in

Germany has been reported in the last few weeks.
Most cases have occurred in Bavaria, an area that is
known as a hotbed of opposition to the MMR vaccine.
The German pediatricians report that only 80% of
infants in Bavaria received the first dose of MMR and
only 60% of children received the second dose in 2000.
European opposition MMR has centered in England
and Germany after early research linked the vaccine to
autism. A soon-to-be-published English study also
suggests that the measles virus is present in children
with ileocolonic lymphodular hyperplasia, a variant of

inflammatory bowel disease, and speculates that the
source of the virus may be MMR. News of the data,
which will be published in the April issue of Molecular
Pathology, was broadcast on the BBC. The lay press in
England and other European countries has run many
related stories, which have fed the fears of parents that
the vaccine causes more harm than benefit. This is
complicated by the fact that hundreds of lawsuits are
currently pending in England—lawsuits filed by par-
ents who feel that their children have been harmed by
the vaccine. Vaccine-phobia exists in the United States
but is less pervasive, in part due to the work of the
National Network for Immunization Information
(NNII), which has helped disseminate useful informa-
tion to parents and physicians regarding childhood
immunizations. The organization has set up a new
web site to provide an on-line clearinghouse for vac-
cine information. The web site, which is sponsored by
several medical professional societies and has an
impressive advisory board, can be found at
www.immunizationinfo.org. The Network is a non-
profit and receives no financial support from the phar-
maceutical industry. The web site has just added the
recommended 2002 schedule for childhood immuniza-
tions. Changes for this year include recommendations
for routine use of hepatitis B vaccine for all infants
before hospital discharge, a schedule for catch-up vac-
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cinations for children who are behind on routine
immunizations, and recommendations for preadoles-
cent assessment of the vaccine status. The site also
offers a color-coded, easy-to-use schedule for all child-
hood immunizations.

Too Many Injections for Children? 
The concern of most American parents regarding

vaccines has more to do with the sheer volume of injec-
tions that children must endure. Current recommenda-
tions call for children to receive up to 20 shots before
their second birthday. The antigen load from these vac-
cines has also led researchers to explore a possible link
between vaccinations and the immune mediated dis-
eases such as asthma and type I diabetes. The Institute
of Medicine recently issued a report on this topic enti-
tled “Immunization Safety Review: Multiple
Immunizations and Immune Dysfunction.” The report
was issued by the Immunization Safety Review
Committee of the Institute of Medicine, which was ini-
tially convened in 1991. The report found no relation-
ship between immunizations and type I diabetes or an
increased rate of various infections including pneumo-
nia or meningitis. The evidence was inconclusive
regarding a relationship between vaccines and asthma.
Surprisingly, the report states that a child’s exposure to
vaccine antigens is actually lower in 2002 than it has
been in the past. This is due in part to the removal of
the smallpox vaccine in 1971 and an improvement in
the pertussis vaccine, which reduced the number of
potential antigens 1000-fold. The report can be accessed
at www.iom.edu. Another excellent review on this sub-
ject was published in the January issue of Pediatrics.
Entitled “Addressing Parents Concerns: Do Multiple
Vaccines Overwhelmed or Weaken the Infant’s
Immune System?” (Pediatrics. 2002;109:124-129).

Cancer Vaccine Fast-Tracked by FDA
The US Food and Drug Administration has granted

fast track status a novel cancer vaccine developed by
Antigenics Inc. The vaccine is currently in phase III tri-
als for the treatment of renal cell carcinoma. The fast
track designation was awarded for the treatment of
metastatic melanoma, which will begin phase III trials
later this year. The drug, HSPPC-96 (trade name
Oncophage) is a “personalized cancer vaccine.” The
process involves creating an antigenic “fingerprint”
for each individual tumor, then designing a vaccine to
sensitize the immune system to specific tumor anti-
gens. The fast track designation is reserved for drugs
to treat serious life-threatening conditions and for
which there is no existing treatment. The designation
virtually guarantees a priority review of the drug
when phase III trials are completed.

Once Yearly Osteoporosis Treatments a
Possibility

Women may soon be able to make a once yearly
appointment to treat their osteoporosis. A recent study
shows that an annual infusion of the bisphosphonate
zoledronic acid is as effective as more frequent dosing
for the treatment of osteoporosis. A yearly infusion of
zoledronic acid also appears to be as effective as daily
dosing of other bisphosphonates, such as alendronate
or etidronate. The study, which was performed in
Europe, New Zealand, and Canada, followed more
than 350 postmenopausal women with low bone den-
sity. The women were randomized to placebo or intra-
venous zoledronic acid given in several dose regimens
at 3-month intervals, 2 mg given every 6 months, or a
single 4 mg dose administered once a year. At the end
of 1 year, bone mineral density was assessed in the
spine and the femoral neck. Increases in bone mineral
density at both sites were found in all active medica-
tion groups and the increase was similar in all dosing
schedules including the 4 mg once yearly group. The
effect was also similar to published results with other
oral bisphosphonates. The authors suggest that a once
yearly infusion of zoledronic acid may eventually be a
realistic alternative to oral bisphosphonates (and all
their attendant side effects including esophagitis). This
study is a phase II trial. (N Engl J Med . 2002;346:653-
661). An FDA advisory board on oncologic drugs also
recently recommended the approval of zoledronic acid
for the treatment of bony metastases associated with a
broad range of tumors including breast cancer in lung
cancer. Novartis plans to market zoledronic acid
under the trade name “Zometa.”

Niacin and Statin Use Found to Raise HDL
Cholesterol

Even low doses of niacin can effectively RAISE
HDL cholesterol when used in conjunction with a
statin, according to a recent study. Fifty patients who
are stabilized on a statin were randomized to receive
niacin 50 mg twice a day or placebo. The primary end
points were change in HDL cholesterol and side
effects such as flushing. The niacin patients had an
increase in HDL cholesterol of 2.1 mg/dL, an increase
that was statistically significant. Only 5 patients taking
niacin noted flushing vs. 2 patients in the placebo
group. There were no other significant side effects
noted (Am Heart J. 2002;143:514-518). This study is
important because traditional niacin therapy uses
doses of 2000-3000 mg, doses that frequently result in
intolerable side effects for many patients. Using low
doses of niacin in conjunction with a statin safe and
well-tolerated way to increase HDL cholesterol.   n
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