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Are Routine Daily Chest X-Rays
Justifiable in the ICU?

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

By David J. Pierson, MD
Professor, Pulmonary and Critical Care Medicine, Harborview Medical

Center, University of Washington
Dr. Pierson reports no financial relationships relevant to this field of study.

This article originally appeared in the April 2007 issue of Critical Care Alert. It was peer

reviewed by William Thompson, MD. Dr. Thompson is Staff Pulmonologist, VA Medical

Center; Associate Professor of Medicine, University of Washington. Dr. Thompson reports no

financial relationships relevant to this field of study.

Synopsis: Elimination of daily routine CXRs reduced the number
of CXRs in a mixed medical-surgical ICU, while not affecting

readmission rate and ICU and hospital mortality rates. 

Source: Graat ME, et al. Elimination of daily routine chest
radiographs in a mixed medical-surgical intensive care unit.

Intensive Care Med. 2007:33:639-644.

Graat and colleagues at the university of amsterdam
in The Netherlands, conducted this prospective study to

determine the impact of discontinuing daily chest radiographs in
the ICU. The ICU in question is a closed, 28-bed unit, admitting
medical, cardiac, surgical, and trauma patients in a tertiary care
hospital. For 5 months in 2004, while a policy of routine daily
chest X-rays was in effect, the investigators tracked all chest X-
rays obtained on patients in the unit, both routine and for specific
indications. After a one-month interval, during which policy
changed and obtaining routine daily chest X-rays was discontin-
ued, Graat et al tracked all films obtained during a second 5-
month period. During the latter interval, chest X-rays were
obtained on ICU admission, following insertion of central lines or
intravascular devices, following intubation, after insertion of chest
tubes, with an increase in oxygen requirements, or with a change
in pulmonary secretions suggestive of pneumonia.

A total of 5161 chest X-rays were obtained during the study
— 3894 films on 754 patients while the policy of daily X-rays
was in effect, and 1267 films on 622 patients after it was dis-
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continued. The patients in the second phase were
older (62 vs 60 years), and fewer of them underwent
cardiac surgery (both, P < 0.05). Otherwise, the
patients managed in the ICU during the 2 intervals
were similar. Using predefined criteria for unex-
pected radiographic abnormalities, there were 147
such findings during the first interval — in 10.2% of
on-demand chest X-rays — of which 57 (3.9%) led
to a change in therapy. In the second interval, after
daily chest X-rays were stopped, there were 156
unexpected abnormalities — in 1.6% of on-demand
chest X-rays — of which 61 (4.8%) led to a change
in therapy. The slight increase in unexpected abnor-
malities on non-routine films, and the frequency
with which these were associated with a change in
therapy, were both statistically significant (P <
0.05). ICU length of stay, readmission rate, and
mortality in the ICU and in the hospital did not dif-
fer in the 2-study intervals.

■■ COMMENTARY
Studies have shown that patients in ICUs, particu-

larly intubated patients on mechanical ventilation,
have a high incidence of radiographic abnormalities.
Because other bedside tools, such as history and
physical examination are imperfect in the high-
stakes task of detecting changes in critically ill
patients, the daily morning chest X-ray has long
been assumed to be an important management com-
ponent. However, this is only the most recent in a
series of studies whose findings cast doubt on that
assumption.

The present study is an extension of one pub-
lished a year ago by the same group of investiga-
tors.1 In that earlier study, Graat et al sought to
determine how frequently unexpected, predefined
abnormalities were identified on routine daily chest
X-rays in their unit, and how often such changes
resulted in changes in management. They evaluated
2457 daily films obtained in 754 consecutive
patients over a 5-month period. In 14.3% of these
patients (5.8% of daily chest X-rays), an unexpect-
ed abnormality found. The latter included large
atelectasis (24 instances), large infiltrates (23
instances), severe pulmonary congestion (29
instances), large pleural effusions (13 cases), baro-
traumas (pneumothorax or pneumomediastinum, 14
cases), and malposition of the endotracheal tube (32
instances). Graat et al judged that in only 2.2% of
all daily routine chest X-rays was an abnormality
found that resulted in a change in management.
These findings did not differ in medical vs surgical
patients. 

There are several potential criticisms of the pres-
ent study. For one thing, the first observation period
was March through July, and the second was
September through January, with significant differ-
ences in patient age and admitting diagnoses
between those groups. How these differences might
have affected the incidence of complications and
their radiographic manifestations is unclear, but
examining the same time period during 2 different
years would have been a cleaner design. More
importantly, perhaps, it is uncertain whether length
of stay, readmissions, and ICU and hospital mortali-
ty are the only relevant outcomes to which the ques-
tion of daily chest X-rays might pertain. 

Still, it is probably appropriate to question whether
simply being in an ICU warrants a daily chest X-ray.
In the absence of clinical suspicion that something
might have changed, this is probably something that
can be safely omitted in most circumstances, particu-
larly for patients who are not intubated or at
increased risk for respiratory complications   ■

Reference
1. Graat ME, et al. The clinical value of daily routine

chest radiographs in a mixed medical-surgical inten-
sive care unit is low. Crit Care. 2006;10:R11.
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Antithrombotic Prophylaxis
for Patients with CVDs 
A B S T R A C T  & C O M M E N T A R Y

By William B. Ershler
INOVA Fairfax Hospital Cancer Center, Fairfax, VA;
Director, Institute for Advanced Studies in Aging,
Washington, DC
Dr. Ershler is on the speaker’s bureau for Wyeth, and does research for Ortho

Biotech. This article originally appeared in the April 2007 issue of Clinical

Oncology Alert. It was peer reviewed by VR Veerapalli, MD. Dr. Veerapalli is

Staff Clinician, INOVA Fairfax Cancer Center. Dr. Veerapalli reports no

financial relationships relevant to this field of study.

Synopsis: Current AP schedules do not appear to pre-
vent catheter-related thrombosis. Systemic VTE and
mortality, however, appeared lower after prophylaxis.

Source: Fagnani D, et al. Thrombosis-related complications
and mortality in cancer patients with central venous
devices: An observational study on the effect of antithrom-
botic prophylaxis. Ann Oncol. 2007;18:551-555.

There have been conflicting studies regard-
ing the advisability of antithrombotic prophy-

laxis (with low-molecular weight heparin [LMWH],
unfractionated heparin, or low-dose warfarin) in
patients with cancer for whom indwelling central
venous catheters have been employed.1-5 Fagnani
and colleagues from the POLONORD Group in
northern Italy, report their observational prospective
study designed to assess the management of central
venous devices (CVDs) in patients treated in com-
munity practice, particularly in the context of
antithrombotic prophylaxis (AP). Cancer patients
from 18 hospital oncology units throughout north-
ern Italy, were enrolled over a 30-month period
(through June 2005) if they had a totally
implantable CVD (port), an indwelling central
venous catheter (CVC), or a peripherally-inserted
catheter (PICC). The type of catheter used was at
the discretion of the physicians at each hospital, as
was the decision of whether or not to prescribe
antithrombotic prophylaxis. 

Data analyzed included demographic details, type
of CVD, position of the catheter tip, type and stage
of tumor, history with regard to prior thrombotic
events, and past and current cancer treatments
(chemotherapy, radiotherapy, hormone therapy and
growth factors). One feature that separates this sur-

vey from others is the length of follow up.
Evaluations on each patient were scheduled every 4
months during the first year, every 6 months during
the second and third years, or until removal of the
CVD. During follow up, a record was kept of any
catheter-related complications (eg, infection, pneu-
mothorax, catheter fracture, etc.), systemic throm-
boembolic events (eg, pulmonary embolism, DVT
other than in the vicinity of the CVD, supraventricu-
lar tachycardia, etc.), CVD removal, bleeding
episodes (eg, intracranial or retroperitoneal hemor-
rhage), and the course of the neoplastic disease (pro-
gression of disease, death). Furthermore, the type of
antithrombotic prophylaxis was recorded as either
associated with the procedure (limited to 48 hours at
the time of catheter insertion) or continuous, and the
type of anti-thrombotic therapy documented. The
drugs employed, mini-dose warfarin per the Levine
regimen6 (initially 1 mg/day, tapered to maintain
INR of 1.3-1.9), LMWH, or unfractionated heparin
and duration of treatment were also recorded.

During the 2.5 years of study, 1410 consecutive
patients were enrolled and 1390 were seen at least once
in the 6- month median follow-up. There was no differ-
ence in catheter-related thrombosis in patients given
antithrombotic prophylaxis or not (2.8% and 2.2%),
and no major bleeding events were recorded. However,
systemic (ie, not in the vicinity of the catheter) venous
thrombus embolic events, including superficial throm-
boses and pulmonary embolism, were less frequent
with antithrombotic prophylaxis (4% vs 8.2%, P =
0.005), and mortality was lower (25% vs 44%, P =
0.0001). Upon multilogistic regression analysis, only
advanced cancer and no antithrombotic prophylaxis
were significantly associated with mortality. 

■■ COMMENTARY
This is a very curious finding. Although

antithrombotic prophylaxis did not prevent catheter-
related thrombosis, it did seem to influence sys-
temic thromboses, including the occurrence of pul-
monary emboli and reduction of overall mortality.
It’s difficult not to be a little bit energized by this
finding, albeit derived from an observational, non-
randomized study. Reluctantly, we must accept that
AP is ineffective at reducing catheter-associated
thrombus formation, as the current results confirm
what several other studies have indicated previous-
ly.2,5 Despite the theoretical appeal of such an
approach, there is no evidence that anticoagulation
prevents catheter-associated thrombus in cancer
patients. 

The lack of effect in the current study may be the
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result of the relatively low incidence of catheter-
associated thrombus in either group, those receiving
prophylaxis (2.8%) and those not (2.2%). This, in
turn, may reflect improved technique, catheter posi-
tioning, and the use of less thrombogenic devices.
Furthermore, because this was a pattern-of-care type
study, participating physicians may have chosen to
use antithrombotic prophylaxis for those patients
considered at highest risk (advanced disease, history
of prior DVT, etc) and, accordingly, the 2.8% inci-
dence might be lower than what would have been
observed had this group not been treated.

That antithrombotic prophylaxis influenced non-
catheter-associated thrombotic occurrence is
remarkable and needs further explanation. The
majority of patients who received prophylaxis were
given low-dose warfarin, and there have been pre-
vious conflicting reports on the value of such treat-
ment in preventing venous thrombosis in cancer
patients.6,7 The current study was large, well
designed, and of sufficient duration to merit atten-
tion. The data would suggest that antithrombotic
prophylaxis for patients with advanced cancer with
a high risk for venous thrombosis achieve more
favorable outcomes (less thromboembolic events
and longer overall survival). However, because of
the inherent risks associated with anticoagulation, a
randomized, prospective study in carefully selected
patients is called for.   ■
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Patent Foramen Ovale and
the Risk of Stroke 
A B S T R A C T  &  C O M M E N T A R Y

By Jonathan Abrams, MD
Professor of Medicine, Division of Cardiology, University of
New Mexico, Albuquerque
Dr. Abrams serves on the speaker’s bureau for Merck, Pfizer, and Parke-Davis.

This article originally appeared in the April 2007 issue of Clinical Cardiology

Alert. It was edited by Michael Crawford, MD, and peer reviewed by Rakesh

Mishra, MD. Dr. Crawford is Professor of Medicine, Chief of Clinical
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is on the speaker’s bureau for Pfizer, and Dr. Mishra reports no financial rela-

tionships relevant to this field of study.

Synopsis: Compared with a lower dose, intensive
treatment with atorvastatin in patients with stable
coronary disease significantly reduces hospitalizations
for HF. 

Source: Di Tullio MR, et al. Patent foramen ovale and the
risk of ischemic stroke in a multiethnic population. J Am
Coll Cardiol. 2007;49:797-802.

Along-standing controversy exists regard-
ing the importance of a patent foramen ovale

(PFO) as a cause for TIA or stroke. This report is from
NOMAS (Northern Manhattan Study), an epidemio-
logic study evaluating risk factors for, and the inci-
dence of stroke in Northern Manhattan, New York
City. The eligible study population had no history of
a cerebral event. A total of 1100 subjects were recruit-
ed between 1993 and 1999. All had echocardiograph-
ic evaluation, a review of medical records, a physi-
cal/neurological exam, and standard blood work.
Echo exams included agitated saline contrast, the
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Valsalva maneuver, and coughing, all employed to
increase sensitivity for detection of a PFO. 

A PFO was confirmed by microbubbles seen in
the left heart within 3 cardiac cycles, following max-
imum right atrial opacification. An atrial septal
aneurysm (ASA) was sought, diagnosed by more
than 10 mm of septal protrusion behind the plane of
the septum to the left or right. Telephone follow-up
was done with little loss of study participants. Any
possible neurologic, cardiac, or vascular event trig-
gered an in-person interview and assessment.
Subjects suspected to have a possible stroke were
seen by a neurologist. Stroke was defined by the
TOAST Criteria. Ischemic stroke was verified by 2
independent neurologists. 

The primary study outcome was the occurrence of
fatal or nonfatal ischemic stroke. Kaplan-Meier and
COX proportional hazards survival models were uti-
lized. Adjustments were made for other stroke risk
factors, including hypertension, diabetes, elevated
lipids, smoking, and atrial fibrillation. The cohort of
1100 patients included more women than men (640
vs 460), with a median age of 69. African Americans
comprised 26%, Hispanics 50%, and Caucasians
25% of the population.

Results: PFO was detected in 15% of the sub-
jects, and ASA in 2.5%; both a PFO and ASA were
noted in 1.7%, or 19. Groups with and without an
event were similar. Aspirin utilization was not dif-
ferent between the 2 groups. Overall follow-up was
80 ± 28 months. Ischemic stroke occurred in 6.2%
of the subjects, with a stroke incidence of 12.2 per
1000 person years, compared to PFO-positive indi-
viduals, 8.9 per 1000 person years (P = 0.5). After
adjusting for all stroke risk factors, the hazard ratio
of a PFO for stroke was nonsignificant, 1.64 (95%;
CI, 0.87 to 3.09). Frequency of embolic, as well as
cryptogenic stroke was not different in patients with
or without PFO. An isolated ASA was unrelated,
although the numbers were small. The non-associa-
tion between PFO and ischemic stroke was not
influenced by gender, age, or ethnicity. Di Tullio
and colleagues conclude “the study shows no signif-
icant increase in the risk of ischemic stroke from
PFO in the general population during a mean follow
up of 7 years.”

■■ COMMENTARY
Because of the concern that PFO increases stroke

risk, there have been a number of trials evaluating
PFO closure devices. The potential world-wide
market for such devices is very large. Many believe
that a significant number of strokes in the United
States are cryptogenic and could be caused by a
thromboembolic event related to a PFO. The preva-
lence of a PFO in patients who have had a stroke is
somewhat higher than that of strokes of known
cause. Heretofore, there have been an inadequate
number of truly randomized trials, and outcomes
are uncertain. Many non-randomized trials have
been published, usually favorable for PFO closure
devices. 

The present study, as well as other data raise the
issue as to whether the question of PFO and crypto-
genic stroke has been resolved. A recent commen-
tary in JAMA discusses in detail the scope of the
problem, as well as focuses on the regulatory back-
ground for device approval, with particular focus in
the PFO closure devices of which 2 have been
widely used in the United States (Maisel WH,
Laskey WK. JAMA. 2005;294:366-368.). Maisel
and Laskey emphasize the many unresolved ques-
tions in regards to efficacy, device complications,
the lack of randomized trials, and other aspects of
this controversy. They state, “PFO closure device
approval for a more widespread indication man-
dates a more rigorous, evidence-based evaluation.”
They point out that the American Academy of
Neurology practice guidelines conclude that there
is insufficient evidence to recommend routine
device closure of PFO in individuals with cryp-
togenic strokes. 

The Stroke Counsel of the American Heart
Association “. . .has called for physicians to enroll
their patients in randomized clinical trials.” While
the present study does not support the association
between PFO and cerebral embolic event, the adjust-
ed and unadjusted data all trend toward such a rela-
tionship, but do not come close to statistical signifi-
cance. New data, and the perceptive analysis of the
state of the art, as well as previous studies published,
indicate that there is no final answer regarding effi-
cacy and safety of routine PFO closure. Physicians
need to carefully consider the therapeutic options
available following the identification of a PFO in an
individual who has not suffered a cerebral event, or
in a population of patients who have had a crypto-
genic stroke. Finally, the question remains related to
devices: Is the horse already out of the barn?   ■
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Statins for Heart Failure?
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD
This article originally appeared in the April 2007 of Clinical Cardiology Alert.

It was edited by Rakesh Mishra, MD.

Synopsis: Compared with a lower dose, intensive
treatment with atorvastatin in patients with stable
coronary disease significantly reduces hospitalizations
for HF. 

Source: Khush KK, et al. Effect of high-dose atorvastatin on
hospitalizations for heart failure: Subgroup analysis of the
Treating to New Targets (TNT) study. Circulation. 2007;
115:576-583.

The role of statins in heart failure
patients is poorly studied and controversial.

Thus, Khush and colleagues analyzed the second-
ary end point in the Treating to New Targets (TNT)
study of hospitalization for heart failure. TNT was
a study of more than 10,000 patients with stable
coronary heart disease (CHD), treated with either
10 or 80 mg/day of atorvastatin, and followed for
about 5 years. The primary end point of cardiac
death, myocardial infarction (MI), and stroke was
reduced 22% by high-dose atorvastatin. A history
of heart failure was obtained in 8% of the patients;
however, advanced heart failure or an ejection
fraction (EF) of < 30% were exclusion criteria.
Patients with heart failure had more hypertension,
diabetes, peripheral arterial disease, prior MI, and
stroke, and were on higher doses of renin-
angiotensin-blocking drugs and diuretics. Baseline
lipid panels were similar between those with and
without a history of heart failure. Lipid/lipoprotein
levels were lower in the atorvastatin 80 mg group,
except for high-density lipoprotein cholesterol,
which was not.

Hospitalization for heart failure occurred in about
3% of the study population; 14% of those with a
history of heart failure and 2% of those without.
Heart failure portended a poor prognosis. In the
atorvastatin 80 mg group, 2.4% were hospitalized
for heart failure vs 3.3% in the atorvastatin 10-mg
group (P < 0.02). This protective effect was
strongest in those with a history of heart failure, but
was not different in a variety of other subgroups.

One-third of the patients who developed heart fail-
ure had angina or MI prior to the event, as compared
to 15% overall of patients who did not have heart
failure. Hospitalization for heart failure decreased
as low-density cholesterol decreased. There was no
relation between heart failure and blood pressure. 

Khush et al concluded that intensive treatment
with atorvastatin in stable CHD patients reduces the
incidence of heart failure hospitalization as compared
to less intensive treatment, but only in those with a
history of heart failure. A reduction in coronary
events did not seem to explain the results.

■■ COMMENTARY 
Most large-statin trials have excluded patients

with heart failure, but interestingly they have shown
a reduction in heart failure end points. Small studies
of heart failure patients have also shown reduced
heart failure end points. This study suggests a benefit
in patients with a history of heart failure with high-
dose atorvastatin, not low dose. The mechanism of
this effect is unclear. The heart failure benefit was
associated with lowering LDL cholesterol levels, but
those whose LDL decreased were mainly in the ator-
vastatin 80 mg group, so it could be an effect of high-
dose atorvastatin alone.

Since most of the heart-failure hospitalization
patients did not have a preceding ischemic event, it
is unlikely that an anti-ischemic effect is the mech-
anism. Other possible mechanisms that have been
suggested include increased endothelial function,
reduced inflammation, reduced sympathetic tone,
and reduced remodeling. There are no data in this
study to support any particular mechanism. 

One major limitation of the study was that left
ventricular function measurements were not part of
the protocol. Some patients had a known EF < 30%,
but they were excluded. Also, patients with advanced
heart failure were excluded, so the results may not
apply to them. In addition, evidence of silent
ischemia was not sought. Finally, there may have
been unrecognized confounders that skewed the
results.

Since this was a study of stable CAD patients, it
is likely that the plaque stabilization that markedly
lowered LDL produces would lead to stabilization or
actual improvement in left ventricular function. This
is another reason why CAD patients, whatever their
lipid profile, should be on statins. As one of my col-
leagues said of CAD patients, “Whatever their cho-
lesterol is, it is too high for them.” ■
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Sleep Apnea and 
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 April 2007 issue of Clinical Cardiology

Alert. It was edited by Michael Crawford, MD, and peer reviewed by Rakesh

Mishra, MD.

Synopsis: Obesity and the magnitude of nocturnal 
oxygen desaturation, which is an important pathophys-
iological consequence of OSA, are independent risk fac-
tors for incident AF in individuals <65 years of age.

Source: Gami AS, et al. Obstructive sleep apnea, obesity,
and the risk of incident atrial fibrillation. J Am Coll
Cardiol. 2007;49:565-571.

Gami and colleagues from the mayo clinic
describe in this paper relationships between

obesity, obstructive sleep apnea, and atrial fibril-
lation (AF). Gami et al identified adult residents
living in Olmsted County, Minnesota, who under-
went diagnostic polysomnography between 1987
and 2003. Patients with a previous history of atri-
al fibrillation were excluded. Subjects were
defined as having obstructive sleep apnea (OSA)
if they had an apnea-hypopnea index during their
sleep study ≥ 5. The occurrence of incident AF
was timed from the date of the sleep study by
querying the Mayo Clinic electronic medical
index. Any diagnosis of AF or atrial flutter was
made during any medical contact if the occurrence
of AF was confirmed by an electrocardiogram was
considered an event. Time-to-event analyses were
performed using Kaplan-Meier methods to identi-
fy univariate predictors of incident AF. The
parameters included subject, age, gender, body
mass index, relevant comorbidities, OSA status
and severity, and physiological sleep variables.
Multivariate analyses were performed using Cox
proportional hazards regressions methods.
Furthermore, in an analysis that included only
subjects with OSA, the effect of continuous posi-
tive airway pressure after the sleep study was
introduced into the multivariate model.

During the period of the study, 3542 subjects
underwent polysomnography, and OSA was present
in 2626 (74%). After an average follow up of 4.7
years (up to 15 years), incident AF occurred in 133
subjects, for a cumulative frequency of 14%. By uni-
variate analysis, age, male gender, hypertension, the
presence of coronary disease, heart failure, a history
of smoking, the presence of diabetes, body mass
index, obstructive sleep apnea, and measures of the
severity of sleep apnea, all were related to the risk of
incident atrial fibrillation. There was a significant
interaction between OSA and age. 

Therefore, Gami et al performed a stratified
analysis for subjects younger than 65 years, as well
as 65 years or older. Among the subjects less than 65
years old, age, male gender, body mass index, and a
history of coronary artery disease independently pre-
dicted incident AF. The decrease in nocturnal oxy-
gen saturation was also an independent predictor of
incident AF. In contrast, for subjects ≥ 65 years old,
only heart failure independently predicted incident
AF. In a multivariate regression model that included
only subjects with OSA, the use of continuous posi-
tive airway pressure did not positively or negatively
affect the incidence of AF. In the multivariate regres-
sion model, both OSA and obesity independently
predicted incident AF. 

Gami et al conclude that obesity and the magni-
tude of nocturnal oxygen desaturation are independ-
ent risk factors for incident AF in individuals less
than 65 years of age.

■■ COMMENTARY 
A number of arrhythmias are commonly seen in

patients with organic sleep apnea. This paper
shows that atrial fibrillation is strongly related to
the presence of OSA. A number of mechanisms
may be responsible for this. OSA is associated
with diastolic dysfunction, which can lead to
increases in atrial size and atrial stretch. Rapid
swings in intracardiac pressures can activate atrial
ion channels that may contribute to AF initiation.
Surges in autonomic nervous system activity may
also occur. During OSA-associated bradycardia,
atrial repolarization prolongs and, then with eleva-
tion of sympathetic activity during apnea cate-
cholamine sensitive ion channels, may lead to
increased automaticity. This combination should
be a potent mechanism for AF initiation. Finally,
OSA has been reported to be associated with sys-
temic inflammation, another potential cause of
atrial fibrillation. 
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It is disappointing that Gami et al cannot demon-
strate that the use of continuous positive airway
pressure (CPAP) favorably influenced the risk for
atrial fibrillation. However, in this study, CPAP was
used mostly in the patients with the most severe
form of OSA, and a prospective study will likely be
required to see if CPAP has a favorable influence on
the incidence of AF.

In conclusion, physicians should consider sleep
apnea as an important potential cause of atrial fibril-
lation. Weight reduction and treatment of OSA
should be part of the management of AF in patients
at risk.   ■

CME Questions
4. Based on the study by Di Tullio and colleagues, an incidentally

discovered patent foramen ovale in a patient without a history
of stroke:
a. significantly increases the risk of ischemic stroke.
b. significantly increases the risk of pulmonary

embolism.
c. significantly decreases the risk of ischemic stroke.
d. does not significantly affect the risk of ischemic

stroke.
e. is an indication for stroke prophylaxis with either

aspirin or warfarin.

5. In the observational study by Fagnani colleagues, antithrom-
botic prophylaxis for patients with cancer and an indwelling
central venous device was associated with:
a. reduced incidence of catheter-related thrombosis.
b. reduced risk of death.
c. increased incidence of pulmonary embolism.
d. increased incidence of hemorrhagic stroke.
e. None of the above

6. Based on the study by Gami and colleagues, independent risk
factors associated with the risk of new-onset atrial fibrillation
in people under the age of 65 years include:
a. magnitude of nocturnal oxygen desaturation.
b. the use of continuous positive airway pressure

(CPAP).
c. diabetes mellitus.
d. hypertension.
e. None of the above
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Answers:4. (d); 5. (b); 6. (a) 
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