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Young Women — Do Not Visualize Your
Migraine Aura Through Cigarette Smoke!
A B S T R A C T  &  C O M M E N T A R Y

By Dara G. Jamieson, MD

Synopsis: Young women with recent probable migraine with visual aura are at
increased risk of ischemic stroke, especially if they both smoke and use oral con-
traceptives. Even though their absolute risk of stroke is low, these patients
should be encouraged to stop smoking.  

Sources: MacClellan LR, et al. Probable migraine with visual aura and risk of
ischemic stroke: The Stroke Prevention in Young Women Study. Stroke. 2007; 38:2438-
2445; Kurth T. Migraine with aura and ischemic stroke. Which additional factors
matter? Stroke. 2007;38:2407-2408.

The association between migraine and ischemic stroke has been 
noted in multiple clinical trials of both men and women. The correlation seems

greatest in young women with migraine with aura, as noted in the Women’s
Health Study (WHS) (Kurth. JAMA. 20061). The confounding effect of patent
foramen ovale (PFO), a risk factor for ischemic stroke in young people that is
present in approximately half of all migraineurs with aura, is unclear. The addi-
tional risk conferred by other factors, such as hypertension, diabetes, smoking,
and oral contraceptive use, awaits elucidation. 

The Stroke Prevention in Young Women Study (SPYW) is a population-based,
case-control study initiated to examine risk factors for ischemic stroke in young
women. Case data from women aged 15 to 49 years, who were hospitalized with
a first ischemic stroke in hospitals in the Greater Baltimore-Washington area, was
accumulated between 1992 and 1996, as well as between 2001 and 2003. Age-
and geographically-matched control subjects were recruited by random digit dial-
ing. The presence of symptoms of migraine headaches was assessed retrospec-
tively in the controls and the stroke cases. The symptom criteria in the question-
naire used to define the headaches was less specific than the International
Headache Society (IHS) criteria, without reference to phonophobia, duration of
the migraine, or timing of the aura. Because the migraine diagnosis did not strict-
ly adhere to the IHS diagnostic criteria for migraine, the headaches in the SPYW
were called probable migraine with or without aura. The duration of exposure to
probable migraine was divided into first probable migraine either within one year,
within 1 to 12 years, and > 12 years before ischemic stroke onset. Probable
migraine frequency and severity were assessed by patient interview. Traditional
stroke risk factors, demographic characteristics, and history of probable migraine
were assessed in 386 young women who had a stroke, as well as 614 non-stroke
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controls. Clinical and neuroimaging data were used to
classify location of the stroke. Statistical analysis com-
pared risk factor distribution between cases and controls.

The women in the study with a stroke were older on
average and more likely to be African-American. Cases
were more likely than controls to report a history of tradi-
tional risk factors, such as hypertension, diabetes, and
myocardial infarction, and were more likely to be current
smokers and current oral contraceptive users. Stroke
patients reported a statistically significant increase in his-
tory of probable migraine with visual aura (PMVA), as
compared to controls. But, there was no significant differ-
ence in history of probable migraine without aura between
stroke cases and controls. PMVA was a significant risk
factor for stroke among women without traditional vascu-
lar risk factors, as compared to either non-migraineurs or
women with migraine without aura. PMVA was a signifi-
cant risk factor for stroke among smokers (odds ratio 1.5;
95% CI, 1.1 to 2.3), with an increased risk in migraineurs
with aura who smoked and who also used oral contracep-
tives. Women with PMVA who smoked and used oral
contraceptives had increased stroke risk, as compared to
either women with PMVA (7.0 OR; 95% CI, 1.4 to 22.8)
or nonmigraineurs (10.0 OR; 95% CI, 1.4 to 73.7) who
were nonsmokers and did not use oral contraceptives. The
vascular risk increased with chronological proximity
between the woman’s first episode of PMVA and the time
of her stroke. There was no correlation between probable
migraine and stroke location. The study did not show an
association between migraine with aura, ischemic stroke
risk, and PFO, but echocardiography with air contrast was
performed in only 163 stroke patients.

■■ COMMENTARY
The SPYW, a population-based, case-control study of

young women with stroke, found that PMVA was associ-
ated with an increased risk of ischemic stroke, particular-
ly stroke of undetermined origin. The risk of ischemic
stroke associated with recent PMVA, which was indepen-
dent of a history of hypertension, diabetes, and myocar-
dial infarction, correlated with the findings of other stud-
ies of women with migraine, including the WHS. The
presence of a PFO has been implicated in the association
between migraine with aura and ischemic stroke in young
women, but this does not explain the increased risk of
myocardial infarction in women with migraine with aura
noted in WHS. While neither smoking nor oral contra-
ceptive use independently modified the effect of PMVA
on stroke risk in the SPYW, these 2 factors had a multi-
plicative effect on the risk of stroke.

The article was published with an editorial by Tobias
Kurth, MD, ScD, who emphasized that, despite the results
of the SPYW and other studies linking migraine with aura
and ischemic stroke, the risk of stroke for these women is
still very small. He noted methodological considerations
in the SPYW: the prevalence of PMVA was high among
the controls (29%) with potential underestimation of
effect, and the retrospective information about migraines
was ascertained after the stroke, with potential recall bias
or linkage between the 2 events. However, consistent evi-
dence that smoking substantially increases the risk of
ischemic stroke in young women with migraine with aura
reiterates the need to continue to encourage smoking ces-
sation in migraineurs, especially those women whose
headache is associated with an aura.   ■
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Selenium: Supplementation
and Type 2 Diabetes Mellitus

By Mary Hardy, MD

Source: Stranges S, et al: Effects of long-term selenium sup-
plementation on the incidence of type 2 diabetes. Ann Intern
Med. 2007;147:217-223.

Goal: to assess the effect of long-term selenium
supplementation on the incidence of new onset type

2 diabetes mellitus (DM).
Study Design: Secondary analysis of a randomized,

double-blind, placebo-controlled trial (part of the
Nutritional Prevention of Cancer, or NPC, trial) during its
blinded phase.

Subjects: People with a history of nonmelanoma skin
cancer in the year prior to randomization, but without
DM at baseline, seen in dermatology clinics in locales
where selenium consumption is low (average daily
dietary intake = 90 μ; analysis on n = 1,202 with a valid
selenium value obtained within 4 days of date of ran-
domization, n = 600 receiving selenium).

Methods: Subjects were randomized to receive either
a placebo tablet containing yeast or 200 μ selenium from
high-selenium baker’s yeast tablets. Baseline evaluation
included collection of demographic information, anthro-
pometric data and behavioral characteristics. Biannual
evaluations were subsequently held during which
changes in clinical status were documented and blood
samples were obtained. Individual medical records were
reviewed periodically. An initial report of DM came from
3 possible sources: self-report during the clinical inter-
view, reported use of drugs for DM, and medical records.
For analytical purposes, plasma selenium levels were
divided at tertiles and at the median level. 

Results: Over an average follow-up of 7.7 years, a total
of 97 new cases of Type 2 DM were diagnosed, with a
higher cumulative incidence in the selenium group (n =
58, hazard ratio = 1.55). The risk for type 2 DM was con-
sistently higher across all subgroups for those taking sele-
nium, except in the highest tertile of body mass index,
where no difference between groups was identified. A sig-
nificantly increased risk for Type 2 DM was found for
those subjects whose baseline selenium levels were higher
than the median value (hazard ratio = 2.50). An exposure-
response gradient was found across all tertiles of baseline

plasma selenium level, with a significantly increased risk
for Type 2 DM in the top tertile (hazard ratio = 2.70).
When results were stratified according to behavioral and
anthropometric covariates, lack of benefit with selenium
supplementation persisted.

Conclusion: Long-term selenium supplementation at
a dose of 200 μ/d does not prevent Type 2 DM, but may
instead adversely affect glucose metabolism, and
increase risk for the disease.

Study strengths: Sample size; no participants lost to fol-
low-up; selenium content of each batch of pills was deter-
mined in laboratories; review of diagnostic documentation.

Study weaknesses: Diabetes was a secondary out-
come of the original trial, and conclusions were based on
exploratory analyses; self-reported diagnosis of DM;
lack of generalizability (most participants were older
Caucasian men — non-whites were excluded); as the
authors note, lack of detailed information on unmea-
sured risk factors (eg, family history).

Of note: The goal of the NPC trial was primarily to
determine whether selenium supplementation offered
benefits with respect to cancer prevention; insulin resis-
tance, impaired glucose tolerance, and Type 2 DM are all
linked to oxidative stress, and observational data suggest
that dietary or plasma antioxidants protect against devel-
opment of Type 2 DM; however, the few clinical trials of
antioxidant supplementation to help prevent Type 2 DM
or its complications have produced negative results; the
data assessed in this paper are at least 16 years old; for
inclusion, participants had to have a life expectancy of
least five years and no history of internal cancer over the
prior five years; non-white persons were excluded
because the trial focused on the effects of selenium on
nonmelanoma skin cancer, theoretically controlling for
the effects of skin pigmentation on cancer recurrence
risk; the incidence of DM in this trial mirrors that found
in other studies of mainly white subjects; some data sug-
gest that selenium may help prevent non-skin cancers,
but recent research does not support a significant role for
selenium with respect to cardioprotection.

We knew that: The majority of multivitamin and
mineral supplement products contain 30-200 μ of seleni-
um; findings from animal models suggest that low-dose
selenium supplementation improves glucose metabolism,
while the effects of high-dose selenium supplementation
remain unclear; both in vivo and in vitro studies suggest
that selenium mediates many insulin-like actions, thereby
enhancing insulin sensitivity; some data suggest that peo-
ple with DM are relatively deficient in selenium, and that
selenium may help prevent vascular complications in
people with DM; the SU.VI. MAX study showed no ben-
efit on fasting blood glucose levels from antioxidant sup-
plementation that included selenium (100 μ) over 7.5
years of follow-up, however longitudinal analysis of the
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relationship between baseline plasma selenium antioxi-
dants and fasting blood glucose revealed a statistically
significant association.

Comments: Selenium’s importance in human health
continues to be explored and debated. It plays a role in
maintaining immunity and proper thyroid function, and
there have been high hopes for selenium supplementa-
tion as a cancer chemopreventive agent, and as an aid in
other endocrinologic realms, most notably DM. As
regards to the latter, animal data provided reason for
optimism, but other research contradicts positive experi-
ments. The current study brings up concerns of selenium
actually increasing the risk of DM.

Unless a person suffers from significant gastrointesti-
nal disease or requires total parenteral nutrition, most
people in the United States have adequate, though per-
haps not optimal, selenium levels. Trials such as the
Selenium and Vitamin E Cancer Prevention Trial
(SELECT) will help clarify matters regarding selenium
supplementation, but results are not expected until 2013. 

The conclusions of this study raise real concerns, but
methodological limitations severely limit generalizabili-
ty. It is far too early in this story to start lobbying for the
removal of selenium supplements from store shelves,
and benefits may yet be identified. Until more is known,
no action need be taken, but consideration could be
given to lessening supplemental selenium for those at
high risk of developing DM.

What to do with this article: Keep a copy on your
computer.   ■

Say No to Norovirus
A B S T R A C T  &  C O M M E N T A R Y

By Stan Deresinski, MD, FACP

Source: Johnston CP, et al. Outbreak management and
implications of a nosocomial norovirus outbreak. Clin Infect
Dis 2007;45:534-540.

In the midst of multiple outbreaks of norovirus
infection in Maryland in 2004, infection control person-

nel at Johns Hopkins Hospital were notified that 2 health-
care workers (HCW) had acute gastroenteritis, resulting in
the initiation of active surveillance of gastrointestinal ill-
ness among patients and staff. Between January 7th and
May 1st, 265 HCW and 90 patients had the new onset of
vomiting and/or diarrhea, thus meeting the case definition.
Clustering of cases occurred in the coronary care unit
(CCU) and psychiatry units. It was noted that one of the
first affected HCWs in the CCU had vomited in the bath-
room used by the entire staff, while another and vomited

into a trash basket on the unit. The attack rate was 5.3% (7
of 133) among patients and 29.9% among HCWs in the
CCU, where the outbreak had a bimodal temporal distrib-
ution and lasted a total of 8 weeks. In the psychiatry units,
the attack rates were 16.7% (29 of 233) for patients and
38.0% (76 of 200) among HCWs; the outbreak continued
on these units for 16 weeks. Norovirus was identified in 2
of 10 samples tested by the Maryland Department of
Health and one of 6 tested at the National Institutes of
Health. The virus belonged to genogroup II.4 and had
98%-99% nucleotide sequence identity with the
Farmington Hills and other new-variant viruses that first
circulated in the United States and Europe in 2002-2004.
The prolonged transmission eventually succumbed to the
implementation of aggressive infection control measures,
which included unit closures and disinfection with sodium
hypochlorite. An economic analysis estimated the total
cost of the outbreak to be $657,644.

■■ COMMENTARY
Norovirus has become a scourge of healthcare facilities

in the United States.1 Molecular confirmation confirmed
norovirus as the cause of outbreaks in cruise ships, long-
term care and assisted living facilities, restaurants, catered
events, parties, and a variety of other settings. Three-
fourths of the noroviruses studied belonged to 2 new GII.4
variants, Minerva and Laurens.

Noroviruses may be foodborne, but are also transmitted
directly from person-to-person. In addition, transmission
may result from contact with contaminated environmental
surfaces, on which the virus can persist for a prolonged
period. The infectious dose is < 10 viral particles, while
patients shed the virus in very high concentrations and
may continue to shed for relatively prolonged periods.
Shedding, perhaps at lower levels is also prolonged.
Furthermore, fecal shedding is reported to be frequent in
asymptomatic individuals during outbreaks, having been
found in 26% of clinically unaffected HCW and 33% of
unaffected patients.2

The optimal approach is early recognition and
immediately dealing with the affected units as if they
were cruise ships, extending this approach to the entire
healthcare facility; do so sooner rather than later. I can
also confirm that these outbreaks are enormously cost-
ly to institutions, particularly due to the need to close
units to further admissions and because the high fre-
quency of involvement of healthcare workers.   ■

References
1. CDC. Norovirus activity — United States, 2006-2007.

MMWR Morb Mortal Wkly Rep. 2007;56:842-846.
2. Gallimore CI, et al. Asymptomatic and symptomatic

excretion of noroviruses during a hospital outbreak of
gastroenteritis. J Clin Microbiol. 2004;42:2271-2274.
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In this issue: Are thiazolidinediones safe? New study
shows Zometa reduces risk of hip fractures and improves sur-
vival; Merck HIV vaccine proven ineffective in clinical trials;
no causal association found between exposure to mercury
from thimerosal; and FDA approvals.

There’s no hotter topic in medicine right now than
the safety of the thiazolidinediones (TZDs) rosigli-
tazone (Avandia) and pioglitazone (Actos).

Several meta-analysis have pooled data from multiple
clinical trials and come to different conclusions regarding
the safety of the drugs. The September 12 issue of JAMA
contained two papers, both meta-analysis, the of first
which suggests that pioglitazone is associated with a sig-
nificantly lower risk of death, myocardial infarction, or
stroke among a diverse population of patients with dia-
betes. An increase in heart failure was noted, although
no increase in mortality (JAMA 2007; 298:1180-1188). 

The second paper looked at rosiglitazone and noted
that in patients with impaired glucose tolerance or type
2 diabetes, use of rosiglitazone for at least 12 months
was associated with a significantly increased risk of
myocardial infarction and heart failure, again without a
significant increase risk of cardiovascular mortality
(JAMA 2007; 298:1189-1195). This followed on conflict-
ing meta-analysis regarding the risk of rosiglitazone
published in the New England Journal of Medicine in June
and July, the first of which suggested the rosiglitazone
was associated with an increase risk of myocardial
infarction and increased risk of death from cardiovascu-
lar causes (NEJM 2007; 356:2457-2471), while the second
showed an increased risk of heart failure but no
increased risk of myocardial infarction or death from
cardiovascular causes (NEJM 2007;357:28-38). The stud-
ies led to congressional hearings, multiple editorials in
medical journals and eventually led the FDA to recom-
mend black box warnings regarding the risk of heart

failure for both drugs in July. But despite cries from con-
sumer groups suggesting that this was the Cox-2 deba-
cle redux, the FDA stopped short of taking rosiglitazone
off the market. The most recent entry into the fray is a
new meta-analysis from the Lahey Clinic in Boston. This
review analyzed over 3000 studies of which 7 were used
for the analysis—all randomized double-blind clinical
trials of drug-related congestive heart failure in predia-
betic or diabetic patients given either rosiglitazone or
pioglitazone. In over 20,000 patients, 360 had congestive
heart failure, 214 on TZDs and 146 on comparators. As
with other studies there was an increase risk of heart
failure associated with both drugs (relative risk 1.72,
95% CI 1.21-2.24, P= 0.002), but again no increase in car-
diovascular death was noted with either drug (RR 0.93).
The authors suggest that TZDs cause worsening heart
failure, but are not associated with progressive systolic
or diastolic dysfunction of the left ventricle that leads to
death. They also suggest that more studies are needed
(Lancet 2007;370:1129-1136). The take home message
from all the studies is to use caution in TZDs in patients
with diabetes and heart failure (NYHA I and II), and to
carefully monitor patients for worsening signs and
symptoms including weight gain and edema. Initiation
of these drugs in patients with established NYHA Class
III or IV heart failure is contraindicated.
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Zometa and hip fractures
A single 5 mg infusion of zoledronic acid (Zometa)

within 90 days of a hip fracture reduced the risk of
new fractures and improved survival according to
new study. Zoledronic acid is a long acting bisphos-
phonate that is approved for once yearly treatment of
postmenopausal osteoporosis. The drug is effective at
reducing vertebral, hip, and non-vertebral fractures in
women with osteoporosis. In this current study, 1065
men and women with hip fractures were assigned to
receive yearly intravenous zoledronic acid 5 mg IV or
placebo, the infusions were administered within 90
days of surgical repair of a hip fracture. All patients
received vitamin D and calcium.  Mean age was 74.5
years, with approximately 75% women. The rate of
new clinical fracture was 8.6% in the zoledronic acid
group and 13.9% in the placebo group (35% risk
reduction, P = 0.001).  The respective rates of new
clinical vertebral fractures were 1.7% vs 3.8% (P = 0
.02) and for non-vertebral fractures 7.6% vs 10.7% (P =
0.03). The death rate was 28% less in the zoledronic
acid group (101 of 1054 [9.6%] vs 141 of 1057 [13.3%],
P= 0.01). No cases of osteonecrosis of the jaw were
reported and no adverse effects of healing fractures
were noted. The authors conclude that an annual
infusion of zoledronic acid within 90 days of a low
trauma hip fracture was associated with reduced rate
of new fractures and improved survival (published
early at www.NEJM.org  September 17, 2007).

Merck HIV Vaccine Ineffective in Clinical Trial
After years of development and clinical trials Merck

has announced that their HIV vaccine is ineffective in a
large clinical trial, and the company has halted further
test vaccinations. Other HIV vaccines have also failed but
many had hoped that the Merck vaccine, which worked
by stimulating T cells, might be more effective. The trial,
which was begun in 2004 vaccinated 3000 uninfected
volunteers in the US and Latin America. Among 741
patients who received a least one dose of the vaccine, 24
new HIV infections were identified, compared to 21
infections in 762 patients who received placebo. Work
continues on other HIV vaccines, currently 30 worldwide
are in clinical trials, but the failure of the Merck vaccine is
seen is a major setback for HIV researchers.

Thimerosal and Mercury Exposure
Thimerosal has been the subject of intense scrutiny

for years regarding its potential link to various neu-
ropsychological deficits in children. Thimerosal has
been used as a preservative in vaccines and gamma
globulin for decades, although it is rarely used now
because it is metabolized to mercury and thiosalicylate,
potentially leading to high mercury levels in children.

In a new study from the CDC and several large HMOs,
1047 children between ages of seven and 10 years were
enrolled and tested for 42 neuropsychological out-
comes, then the medical records were examined for
history of exposure to mercury from thimerosal.
Prenatal mercury exposure from thimerosal was asso-
ciated with better performance on one measure of lan-
guage and poor performance on one measure of
attention and executive functioning. Exposure in
infancy up to seven months old was associated with
better performance in one measure, fine motor coordi-
nation, and on one measure of attention and executive
functioning. Increasing mercury exposure from birth to
28 days was associated with poorer performance on
one measure of speech articulation and better perform-
ance on one measure of fine motor coordination. The
authors conclude that they could not find a causal
association between early exposure to mercury from
thimerosal and deficits in neuropsychological function-
ing at age 7 to 10 years (NEJM 2007; 357: 1281-1292).

FDA Actions
Eli Lilly has received approval from the FDA to mar-

ket raloxifene (Evista) for the indication of reducing the
risk of breast cancer in postmenopausal women with
osteoporosis and postmenopausal women who are at
high risk for invasive breast cancer. Raloxifene is a selec-
tive estrogen receptor modulator (SERM) that is already
approved for prevention and treatment of osteoporosis
in postmenopausal women. The drug was recently
required to add labeling regarding an increased risk of
fatal strokes in women taking the drug. It also carries a
black box warning regarding risk of thromboembolism
in women who are at high risk (those with an active or
past history or thromboembolism).

Just in time for the winter flu season, the FDA has
approved nasal influenza vaccine (FluMist) for use
in children between the ages of 2 and 5. Previously
the vaccine was only approved for children 5 years
old and older and adults up to age 49. The CDC is
recommending all children between the ages of 6
months to 59 months receive a flu vaccine. Children
ages 2-8 who have never received a flu vaccine will
initially require two doses of fluMist at least one
month apart.

The FDA has approved a new oral granules form
of terbinafine for the treatment of tinea capitis (ring-
worm) in children. The preparation may be sprinkled
on food, allowing easier administration to children
who may not otherwise take medicine over the two
weeks required to treat tinea. Terbinafine granules are
indicated for the treatment of tinea capitis in children
age 4 years and older. It is marketed by Novartis AG
as Lamisil Oral Granules.   ■
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