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Linezolid-Resistant Coagulase-
Negative Staphylococci
A B S T R A C T  &  C O M M E N T A R Y

By Robert Muder, MD
Hospital Epidemiologist, Pittsburgh VA Medical Center

Dr. Muder does research for Aventis and Pharmacia.

This article originally appeared in the September 2006 issue of Infectious Disease Alert. It was

edited by Stan Deresinski, MD, FACP, and peer reviewed by Connie Price, MD. Dr. Deresinski

is Clinical Professor of Medicine, Stanford University; Associate Chief of Infectious Diseases,

Santa Clara Valley Medical Center, and Dr. Price is Assistant Professor, University of Colorado

School of Medicine. Dr. Deresinski serves on the speaker’s bureau for Merck, Pharmacia,

GlaxoSmithKline, Pfizer, Bayer, and Wyeth, and does research for Merck. Dr. Price reports no

financial relationship relevant to this field of study.

Synopsis: In one university medical center, 4% of all coagu-
lase-negative staphylococci were linezolid resistant. A case-con-
trol study found that admission to a particular unit and prior
receipt of linezolid were significant, independent risk factors
for isolation of a linezolid-resistant isolate. PFGE analysis

found that 84% of linezolid-resistant isolates 
were genetically related.

Source: Potoski BA, et al. Epidemiological Profile of Linezolid-
Resistant Coagulase-Negative Staphylococci. 

Clin Infect Dis. 2006;43:165-171.

At the university of pittsburgh medical center, laboratory-
based surveillance of coagulase-negative staphylococci found

that 4% were linezolid resistant. MICs to linezolid were generally >
256 ug/mL; the isolates were all susceptible to vancomycin and dap-
tomycin. In a case-control study, prior receipt of linezolid (OR, 20.6;
95% CI, 5.8-73) and location on a particular hospital unit (OR, 12.4;
95% CI, 3.4-45) were independently associated with isolation of a
linezolid-resistant strain. The identified unit served as the receiving
unit for an intensive care unit that had an unusually high level of line-
zolid use, approximately 8 times higher than that of the facility as a
whole. PFGE analysis showed that 21/25 (84%) resistant strains were
genetically related. Strains of susceptible coagulase-negative staphy-
lococci were genetically diverse.
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■■ COMMENTARY
Resistance to linezolid among staphylococci has

been rare in prior studies; less than 0.1% of isolates of
coagulase negative staphylococci have been resistant
in prior studies. The study by Potoski and colleagues
demonstrates a markedly higher rate of linezolid
resistance among coagulase negative staphylococci in
their facility. Although prior receipt of linezolid was a
significant independent risk factor, it is of note that
most resistant strains were genetically related, and
that admission to a particular ward was also a signifi-
cant risk factor. This demonstrates that both antimi-
crobial exposure and patient-to-patient transmission
are likely to be important in the epidemiology of line-
zolid resistance of coagulase negative staphylococci.

More importantly, coagulase negative staphylococ-
ci and S. aureus can exchange resistance genes. The
study by Potoski et al did not examine the mechanism
of linezolid resistance in coagulase negative staphylo-
cocci, and it is not known whether or not linezolid
resistance is transferable among staphylococcal
species. However, this report suggests that possibility
that linezolid resistance could become widely dissem-
inated among S. aureus isolates. Should this happen,
the arsenal of antimicrobial agents effective against
MRSA would be further restricted.   ■

Atrioventricular Nodal
Reentrant Tachycardia in
Patients with Atrial Fibrillation
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD, PhD
Professor of Medicine, Division of Cardiology, University of
Virginia, Charlottesville
Dr. DiMarco is a consultant for Novartis, and does research for Medtronic and Guidant.

This article originally appeared in the September 2006 issue of Clinical

Cardiology Alert. It was edited by Michael H. Crawford, MD, and peer

reviewed by Rakesh Mishra, MD, FACC. Dr. Crawford is Professor of

Medicine, Chief of Clinical Cardiology, University of California, San

Francisco, and Dr. Mishra is Assistant Professor of Medicine, Weill Medical

College, Cornell University; Assistant Attending Physician, NewYork-

Presbyterian Hospital. Dr. Crawford is on the speaker’s bureau for Pfizer, and

Dr. Mishra reports no financial relationship relevant to this field of study.

Synopsis: Ablation of AVNRT in patients with AF
was associated with improved outcomes compared
with those with other triggers of AF.

Source: Sauer WH, et al. Atrioventricular Nodal Reentrant
Tachycardia in Patients Referred for Atrial Fibrillation
Ablation: Response to Ablation that Incorporates Slow-
Pathway Modification. Circulation. 2006;114:191-195.

In this report, sauer and colleagues from the
University of Pennsylvania describe the prevalence, sig-

nificance, and management strategy for patients who have
AV node reentrant tachycardia (AVNRT) in association
with atrial fibrillation (AF). Sauer et al reviewed their
database of patients undergoing trigger-guided ablation of
AF. When possible, standard programmed stimulation in
the atrium and ventricle was used to exclude the presence
of AV node reentry or an accessory AV pathway before
Sauer et al proceeded to transseptal puncture for the AF
ablation. Patients also underwent a search for AF triggers
that included isoproterenol infusions and burst pacing, in
association with recordings from inside the pulmonary
veins. In patients in whom AVNRT was identified and
there were no ectopy or left atrial AF triggers, only an AV
nodal slow pathway modification was performed. In
patients who had both AV nodal reentrant tachycardia and
either pulmonary vein ectopy or other left atrial AF trig-
gers, both a slow pathway modification and trigger-guid-
ed ablations were performed. After their initial procedure,
patients were followed-up for between 6 weeks and 6
months on antiarrhythmic medications (flecainide,
propafenone, or sotalol). Transtelephonic monitoring was
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used in conjunction with clinic visits at 6 to 8 weeks, 6
months, and every 6 months thereafter.  Arrhythmia recur-
rence during the first 6 weeks after ablation was censored.

The entire trigger-guided AF ablation cohort consisted
of 629 patients. Of these, 27 (4.3%) had AV node reentry
tachycardia identified as a potential trigger for AF. None
of these patients had a documented regular narrow com-
plex tachycardia prior to the procedure. In comparison to
the patients without AVNRT, the patients with that
arrhythmia were younger and had less concomitant heart
or vascular disease.

At the electrophysiologic study, 13 of the 27 patients
with inducible AVNRT had no other trigger for AF identi-
fied and, therefore, they underwent only slow pathway
modifications. In the other 14 patients, pulmonary vein
triggers were identified, and these patients underwent iso-
lation of from 1 to 4 pulmonary veins. Three of these
patients also had nonpulmonary vein, left atrial sites trig-
gering AF that were also ablated. Three of the patients who
had AVNRT identified had the diagnosis made only at a
second AF ablation attempt. For a variety of reasons, a
complete programmed atrial stimulation protocol was not
possible at the initial study, and it was only at a repeat study
that the AV node reentry was identified in association with
other left sided atrial AF triggers.

The mean follow-up duration for the entire cohort was
21.4 ± 9 months. Freedom from AF was achieved in 21 of
24 patients who had AVNRT identified at the time of their
initial procedure. Among the 13 patients who had only
AVNRT identified as the trigger for AF and had only a
slow pathway modification, 12 remained AF free. The sin-
gle recurrence in this group was due to a recurrence of AV
node reentry. In the remaining 14 patients who also had left
atrial or pulmonary vein triggers, 9 of 11 had success with
their initial procedure. The 3 patients, in whom the AV
node reentry was identified only at a second procedure,
also did well. When the results of up to 2 procedures were
combined, 26 of the 27 patients with AVNRT achieved
long-term maintenance of sinus rhythm. In comparison,
the success rate for prevention of AF after a single proce-
dure was 54.7% among the 602 patients without AVNRT
identified at the time of study.

Sauer et al conclude that AVNRT is a possible trigger for
AF that is seen more frequently in patients with presenta-
tions early in life. Ablation of AVNRT, and of any associat-
ed left atrial triggers, is associated with a high success rate.

■■ COMMENTARY
The paper by Sauer et al points out the need for careful

electrophysiologic studies in patients who present as can-
didates for AF ablation. Electrophysiologists have long
known that ablation of the accessory pathway conduction
in patients with Wolff-Parkinson-White syndrome who
present with both SVT and AF usually, but not always,
eliminate the tendency for AF. It has also been previously

recognized that patients who present predominantly with
AV node reentry tachycardia may occasionally develop
AF as a result of that rhythm.  In this paper, we learn that
even patients who have only documentation of AF may
have AV node reentry either as the sole or as a contribut-
ing cause for their AF.

Since the development of the slow pathway modifica-
tion technique for patients with AV node reentry, it has
been possible to eliminate that rhythm in a fairly simple
and safe procedure. Success rates in this paper, as in most
laboratories, are above 90%. Therefore, electrophysiolo-
gists performing AF ablation procedures should make
sure they do not miss this important and easily treatable
cause of AF.

Sauer et al had a difficult job when they tried to com-
pare results in the AVNRT patients with the rest of their
AF ablation cohort. During the period in which the cohort
was collected, the techniques for AF ablation have
changed substantially, and the patients to whom the pro-
cedure is offered have also become more complicated.
These changes have made it difficult for the contemporary
results of AF ablation procedures to be quantitated, and
this makes it difficult to compare AF ablation to other
forms of therapy.   ■

How Long is Long Enough?
A B S T R A C T  &  C O M M E N T A R Y

By Allan J. Wilke, MD
Residency Program Director, Associate Professor of Family
Medicine, University of Alabama Birmingham School of
Medicine, Huntsville Regional Medical Campus
Dr. Wilke reports no financial relationship relevant to this field of study.

This article originally appeared in the Sept. 15, 2006, issue of Internal

Medicine Alert. It was edited by Stephen Brunton, MD, and peer reviewed by

Gerald Roberts, MD. Dr. Brunton is a Clinical Professor, University of

California, Irvine, and Dr. Roberts is Clinical Professor of Medicine at Albert

Einstein College of Medicine. Dr. Brunton is a consultant for Sanofi-Aventis,

Ortho-McNeil, McNeil, Abbott, Novo Nordisk, Eli Lilly, Endo, EXACT

Sciences, and AstraZeneca, and serves on the speaker’s bureau for McNeil,

Sanofi-Aventis, and Ortho-McNeil. Dr. Roberts reports no financial relation-
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Synopsis: Three days of amoxicillin is as effective as five for
mild-to-moderately severe community-acquired pneumonia.

Source: el Moussaoui R, et al. Effectiveness of Discontinuing
Antibiotic Treatment after Three Days Versus Eight Days in
Mild to Moderate-Severe Community Acquired Pneumonia:
Randomised, Double Blind Study. BMJ. 2006;332:1355-1361.

El moussaoui and colleagues from amsterdam
enrolled 186 patients in this non-inferiority study.
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The inclusion criteria were ≥ 18 years of age with clin-
ical signs of pneumonia, temperature ≥ 38° C (100.4°
F), new infiltrate consistent with pneumonia on chest
x-ray (CXR), and a Pneumonia Severity Index (PSI)1

≤ 110. They also included patients ≥ 65 years who
were afebrile, if they had signs of pneumonia, and a
positive CXR. There were many exclusion criteria,
including pregnancy, allergy to amoxicillin, immuno-
compromised state, admittance to intensive care, sub-
stantial pleural effusion on CXR, and suspicion of
aspiration or staphylococcal pneumonia. The patients
all had a complete history and physical at baseline.
Routine laboratory testing, serum antibody testing for
Mycoplasma pneumoniae, Legionella pneumophila,
Chlamydia pneumoniae, respiratory viruses, and spu-
tum cultures were performed at baseline. The antibody
studies and CXR were repeated at day 10. All patients
received intravenous amoxicillin (a common treatment
for mild-to-moderately severe CAP in the Netherlands)
for 72 hours and then were re-evaluated. Those who
showed improvement in symptoms (decreases in
shortness of breath, cough, sputum production, color
of sputum, and fever) and who could take oral medica-
tion were randomized to oral amoxicillin 750 mg or
placebo 3 times daily for 5 days. Follow up was at
days 7, 10, 14, and 28.

The primary outcome measure was clinical cure rate
at day 10. Analysis was per protocol and intention to
treat. They did subgroup analysis of those individuals in
whom a bacterial cause was diagnosed. After eliminat-
ing subjects who withdrew their consent, who did not
meet inclusion criteria, or who violated protocol, there
were 119 patients available for randomization. They
ranged in age from 40 to 74 years (median, 57) and were
predominantly male (60%). Despite randomization,
there were more smokers (55% vs 27%) in the 3-day
treatment group than in the 8-day group, and the 3-day
group had more severe symptoms at admission. A
pathogen was identified in 64 subjects (54%).
Streptococcus pneumoniae was the most commonly cul-
tured bacteria (37/64, 58%), followed by Haemophilus
influenzae (10/64, 16%). Atypical bacterium (C. pneu-
moniae, M. pneumoniae, and L. pneumophila) account-
ed for just one case. Per protocol cure rates were 93% in
both treatment groups. By intention-to-treat analysis,
both groups had 89% cure rates. At day 28, the per pro-
tocol cure rates were 90% for the 3-day group and 88%
for the 8-day group, a non-significant difference.
Similarly, the cure rates in the intention-to-treat analysis
were 84% and 78%, respectively. Mild adverse side
effects were reported more frequently in the 8-day group
(11 % vs 21%).

■■ COMMENTARY

The putative benefits of a shorter course of antibiot-
ic therapy are better compliance, reduced expense (cost
of medication, treatment of adverse side effects), and
reduced induction of antibiotic resistance. At what
point does shortening the course decrease the cure rate?
For amoxicillin, at least, this study shows that a 3-day
course is not inferior to an 8-day course, even though
the 3-day group had more smokers and worse pneumo-
nia severity indices. Intravenous amoxicillin is not
available in the United States, although IV ampicillin is
available. However in this country, IV ampicillin is not
the drug usually chosen for empiric therapy of an inpa-
tient with CAP. A respiratory fluoroquinolone (moxi-
floxacin, gatifloxacin, levofloxacin, or gemifloxacin),
an advance macrolide (azithromycin or clar-
ithromycin), and a β-lactam (which would include
high-dose amoxicillin and high-dose amoxicillin-
clavulanic acid) in various combinations are usually
chosen. Respiratory fluoroquinolones and macrolides
are frequently recommended because they have activi-
ty against pneumococci and atypical bacteria.
Outpatient therapy would include these drugs and
erythromycin, doxycycline, and clindamycin.2

There have been other studies of antibiotic duration
in pneumonia. A 2004 study in India compared 3 days
vs 5 days of oral amoxicillin in 2188 children with
pneumonia that could be treated at home. Clinical cure
rates for both regimens were almost 90%, with no dif-
ference in clinical failures or relapses.3 In a recent
study,4 439 children were randomized to 3 days of
usual-dose oral amoxicillin (45 mg/kg/day), or double
dose. There were no differences in treatment failure
(about 5% in both groups at day 5). Five days of lev-
ofloxacin 750 mg a day had a cure rate of 92.4%,
which compared favorably with levofloxacin 500 mg
daily for 10 days (91.1%).5 You will note that these
rates are not much different from those obtained with
high-dose amoxicillin. It should be noted that 20-30%
of patients in the levofloxacin study dropped out, often
for adverse side effects, and were not included in the
analysis. By the way, there is good evidence that hos-
pitalized patients with CAP who have received IV
antibiotics and who are stable, do not have to stay in
the hospital for observation when switched from IV to
oral antibiotics.6

If duration of therapy for pneumonia is in question,
so is choice of initial antibiotic. Back in my day, the
pneumococcus was uniformly sensitive to penicillin;
now in my 900-bed hospital, only 56% of it is.
Amoxicillin-clavulanic acid is at 94%, ceftriaxone at
99%, and levofloxacin at 98%. This seems to argue for
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dumping the “bubble gum medicine,” but maybe the
Dutch are on to something. In this study, S. pneumoni-
ae accounted for 57% of the identified pathogens, H.
influenzae for 16%, and atypicals for < 1%, which begs
the question, “Do we really need to cover for atypicals
in our patients with pneumonia?” Aspa and colleagues7

prospectively looked at 30-day mortality from pneumo-
coccal CAP in patients who were prescribed β-lactam
monotherapy, macrolide monotherapy, β-lactam plus
macrolide, levofloxacin alone or in combination, or
other combinations (including those with aminoglyco-
sides). The 30-day overall survival rate was 85%. The
choice of initial antibiotic or combination of antibiotic
was not associated with mortality.

The PSI is frequently bundled in personal digital
assistant software, such as MedRules,8 which is freely
downloadable. The tool assigns points to the following
variables: age, gender, nursing home resident, neoplas-
tic disease, liver disease, congestive heart failure, cere-
brovascular disease, renal disease, altered mental sta-
tus, respiratory rate ≥ 30/min, systolic blood pressure <
90 mm Hg, temperature < 35ºC or ³ 40ºC, pulse ≥
125/min, arterial pH < 7.35, blood urea nitrogen ≥ 30
mg/dL, sodium < 130 mmoL/liter, glucose ≥ 250
mg/dl, hematocrit < 30%, partial pressure of oxygen <
60 mm Hg, and pleural effusion. Based on the total
points, the patient’s risk of mortality is then estimated.
It can aid you in deciding who can be treated at home
and who needs to be admitted.  ■
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Putting Therapeutic 
Hypothermia Into Practice
A B S T R A C T  &  C O M M E N T A R Y

By Saadia R. Akhtar, MD, MSc
Idaho Pulmonary Associates, Boise
Dr. Akhtar does research for Eli Lilly.

This article originally appeared in the September 2006 issue of Critical Care
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Synopsis: This retrospective ‘real-life’ single-center
study found that therapeutic hypothermia could be
readily implemented and that it improved outcomes in
patients with out-of-hospital cardiac arrest.

Source: Oddo M, et al. From Evidence to Clinical
Practice: Effective Implementation of Therapeutic
Hypothermia to Improve Patient Outcome after
Cardiac Arrest. Crit Care Med. 2006;34:1865-1873.

Previous large, randomized studies have demon-
strated improved neurological outcome in comatose

patients with out-of-hospital cardiac arrest due to ven-
tricular fibrillation (VF) who are managed with thera-
peutic hypothermia (TH): those with other arrhythmias
or shock were excluded.1,2 General acceptance and
implementation of TH, however, have been slow to
occur.3 Oddo and colleagues performed a retrospective,
single-center trial to assess ease of implementation of
TH, and its impact on outcomes in patients with out-of-
hospital cardiac arrest of all etiologies. At a Swiss med-
ical intensive care unit, consecutive patients with coma
after out-of-hospital cardiac arrest were enrolled over an
approximate 2-year period during which TH was being
used; data were also collected on a similar number of
historical controls. Standard resuscitation and care were

Hospital Medicine Alert 61



provided to all patients. TH consisted of external cooling
(ice bags and cooling mattress, started in the emergency
department) to 33º for 24 hours, followed by passive
rewarming. Outcome was determined by blinded review
of patients’ neurological examination at the time of dis-
charge. Good outcome was defined as 1 or 2 on the
Glasgow-Pittsburgh Cerebral Performance categories; 1
is total recovery and 2 is moderate disability but able to
work part-time and be independent in activities of daily
living. Standard statistical methods were used.

The study included 109 patients, 55 treated with TH
and 54 historical controls. The groups were similar in
terms of demographics, comorbidities, time from collapse
to return of pulse, and initial arterial pH. A similar num-
ber of patients in each group had an initial rhythm other
than VF; these patients had longer time to return of pulse,
lower initial pH, and more shock. Goal temperature of 33º
was achieved in a median time of 5 hours and, this time,
interval decreased with experience. There was no relation-
ship between time-to-goal temperature and outcome. Of
the patients with cardiac arrest due to VF, good outcome
was noted in 55.8% of those managed with TH vs 25.6%
of controls. The numbers of patients with other initial
arrhythmias were small and their outcomes extremely
poor (mortality > 80%), thus it was difficult to comment
on impact of TH. In contrast, those patients with shock at
presentation also had high mortality. 

TH did appear to improve outcomes compared to
standard care alone. In comparing the treatment groups,
Oddo et al noted that patients receiving TH had greater
fluid resuscitation and use of vasopressors and higher
mean arterial pressures. Multivariate analysis using
these and other predictors defined a priori revealed that
these differences did not appear to account for the
improved outcomes in the TH group. Only time-to-
return of spontaneous circulation (< 30 minutes) was
significant. Finally, incidence of infections or new
arrhythmias was no different between the 2 groups.

■■ COMMENTARY
Oddo et al’s work provides further support for what

has, thus far, been published about TH in out-of-hospital
cardiac arrest. That is, TH is an effective means of signif-
icantly improving neurological outcome in patients who
suffer out-of-hospital cardiac arrest due to VF.1,2 This
study shows that TH can be applied safely to all patients
(rather than just to a specially selected, screened popula-
tion as was done in the larger randomized trials). Using
simple and universally available methods of external cool-
ing, goal temperatures were able to be achieved in a short
period of time (≤ 5 hours) and maintained for 24 hours;
we see that this is something any hospital could do.

Oddo et al’s observed rates of improved outcomes with
TH that were similar to those in previously published
large, randomized trials. (There was an approximately 2-
fold difference between the TH group and the control
group.) As in prior studies, the time-to-return of sponta-
neous circulation related to outcome even in those patients
receiving TH. Oddo et al added to our knowledge by
observing the impact of TH on patient populations exclud-
ed from prior large studies of TH; they demonstrated that
TH may be beneficial in patients with persistent shock
after cardiac arrest. Their results also suggest that TH may
not add much to the care of those with cardiac arrest due
to arrhythmias other than VF. This is at least partly
because those patients have extremely high mortality; per-
haps studies to assess earlier interventions (eg, cooling in
the field) in these populations are warranted. 

This study has several limitations which Oddo et al
acknowledge. It is a single-center study with somewhat
small numbers, and this may limit its generalizability. It
is non-randomized and retrospective and it relies on his-
torical controls. All of these factors make it likely that
some bias is introduced, and that there may be signifi-
cant unmeasured differences between the 2 comparison
groups. Thus, although the study’s findings offer limited
support for the already-available strong evidence for TH
and suggest new hypotheses for areas not well-investi-
gated (such as TH for out-of-hospital cardiac arrest with
prolonged shock), they do not in themselves provide
substantial new scientific information. 

I suggest to you that the importance of this study
should not be measured by its ability or inability to prove
the benefits of TH; that has already been done by prior
large randomized trials.1,2 Rather, this work is valuable
because it clearly and completely meets its primary
objective: it demonstrates that what was accomplished in
large, randomized clinical trials can be readily repro-
duced in our own institutions. If we can absorb this and
follow Oddo et al’s example, we will significantly
improve outcomes for our patients with out-of-hospital
cardiac arrest.   ■
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Can Headaches Put the Heart
at Risk? Yes, for Patients
with Migraine with Aura
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Synopsis: Active migraine with aura increases risk of
myocardial infarction, coronary revascularization, and
angina, as well as ischemic stroke. Active migraine
without aura and non-migraine headaches are not
associated with increased vascular risk.

Sources: Kurth T, et al. Migraine and Risk of Cardiovascular
Disease in Women. JAMA. 2006;296:283-291. Erratum in:
JAMA. 2006;296:332-333, 654; Lipton RB, Bigal ME. Migraine
and Cardiovascular Disease. JAMA. 2006;296:332-333.

About one in 3 adults have some form of cardio-
vascular or cerebrovascular disease, and over 28 mil-

lion Americans have severe and disabling migraine
headaches. These common diseases are linked by more
than just coincidental overlap. Migraine with aura is associ-
ated with an increased risk of ischemic stroke. The relation-
ship between migraine and cardiovascular disease, howev-
er, is less well understood. In this report, data from the
Women’s Heart Study (WHS) was analyzed for correlation
between migraine of different types and vascular events.

The WHS was a randomized, placebo-controlled trial
designed to test the benefits and risks of low-dose aspirin
and vitamin E in the primary prevention of cardiovascular
disease (CVD) in healthy women. Health care profession-
als older than 45 years at entry into the study (1992-1994)
were randomized to treatment and were followed by ques-
tionnaire until the end of March 2004. The primary out-
come measurement of this prospective cohort study of
women participating in the WHS was the combined end
point of major CVD (first non-fatal ischemic stroke, first
non-fatal myocardial infarct, or death due to ischemic

CVD). Of 27,840 women initially free of cardiovascular
disease or angina, 18% reported some history of migraine.
From the 3610 women with active migraine, 39.7% report-
ed migraine with aura. As compared to women without
any migraine history, these women with aura had higher
cholesterol and were less likely to drink any alcohol or
exercise. They were more likely to use or have used oral
contraception or hormone replacement therapy, but they
also were less likely to smoke. The women with a prior his-
tory of migraine were older (mean age, 55.5 years) and had
more vascular risk factors than women with active
migraine (mean age, 53.2 years, with aura; 52.6 years,
without aura).

During a mean follow-up of 10 years, there were 251
ischemic strokes, 249 myocardial infarctions, and 130
ischemic CVD deaths in the total cohort. The age and
multivariable-adjusted associations between migraine
status and vascular events were calculated. Compared
with women with no migraine history, women who
reported either an active or a prior history of migraine
were at increased risk of ischemic events, except for
ischemic stroke. The most striking risk was for women
with active migraine with aura. After adjusting for age,
there were 18 additional major CVD events attributable
to migraine with aura per 10,000 women per year. As
compared with women with no migraine history, the haz-
ard ratios (HRs) were 2.15 (95% confidence interval,
1.58-2.92; P <.001) for major CVD, 1.91 (95% CI, 1.17-
3.10; P =.01) for ischemic stroke, and 2.08 (95% confi-
dence interval, 1.30-3.31; P = .002) for myocardial
infarction. Women with migraine with aura also had an
increased risk of myocardial revascularization, angina,
and CVD death. Increased risk was noted after approxi-
mately 6 years of follow-up. Women with active migraine
without aura did not have any significantly increased risk
of any CVD event or angina compared with women with-
out any migraine history.  Women who reported prior
migraine had significantly increased risk of coronary
revascularization and angina. The highest association
between active migraine with aura and ischemic stroke
was in women younger than age 50 and women with total
cholesterol < 200 mg/dL. In contrast, the association
between active migraine with aura and myocardial infarc-
tion was not modified by age or cholesterol level. The
association between migraine with aura and major CVD,
ischemic stroke, and myocardial infarction was not statis-
tically, significantly modified by vascular risk factors. No
significant association was found between non-migraine
headaches and any CVD events.

■■ COMMENTARY
This study confirms that women with migraine with

aura have a greater risk of cardiovascular, as well as cere-
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brovascular disease. Increased vascular risk remained even
after controlling for the increase in risk factors seen in
women with migraine with aura. The precise mechanisms
to explain the link are currently unknown. Increases in pro-
thrombotic and vasoactive factors are associated with
migraine, but other migraine associations, including con-
genital heart disease, do not correlate with coronary artery
disease. The authors of the accompanying editorial (Lipton
RB, et al.) point out that the observations need to be eval-
uated in men and younger women with migraine. They
suggest studying the role of migraine preventative medica-
tions or antiplatelet therapy in reducing vascular risk.

Since migraine without aura is far more common than
migraine with aura, the majority of migraine patients are
not at increased vascular risk. However, women who have
migraine with aura have increased risk of vascular events,
including coronary heart disease and stroke, and should be
screened for risk factors. This risk should be considered
when counseling patients and selecting drugs for both acute
and preventative treatment of migraine headaches.  ■

CME Questions

22. Atrial fibrillation may be triggered by:
a. AV node reentrant tachycardia.
b. pulmonary vein foci.
c. left atrial sites.
d. All of the above

23. In the community-acquired pneumonia study:
a. S. pneumonia was the most frequently cultured bacteria.
b. cure rates were better in the 8-day treatment group.
c. there were more adverse effects associated with the 3-day

group.
d. three days of amoxicillin was as effective two days.

24. In implementing therapeutic hypothermia, Oddo et al noted
that:
a. external cooling was ineffective
b time to achieving goal temperature correlated with outcome
c. nursing and other ancillary staff were opposed to cooling 
d. emergency room physicians were opposed to cooling
e. goal temperature was readily achieved by a median time of 5 hours

25. Women who have migraine with aura:
a. have a similar risk of myocardial infarct to that of women with-

out migraine aura.
b. have an increased ischemic stroke risk with increased age.
c. have an increased risk of ischemic stroke and myocardial

infarction, even corrected for vascular risk factors.
d. do not have increased vascular risk when the data was age-adjusted.
e. do not have an increased risk of angina.

CME Objectives
The objectives of Hospital Medicine Alert are to:
• review pertinent safety, infection control, and quality

improvement practices;
• discuss diagnosis and treatment of acute illness in

the hospital setting; and 
• review current data on diagnostic and therapeutic

modalities for common inpatient problems.   ■
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Answers:22. (d); 23. (a); 24. (e); 25. (c)
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