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This study, done at a tertiary care university 
hospital here in the U.S., was initiated in an 
attempt to improve patient safety, conserve 

a vital resource, and reduce costs — a laudable 
tripartite goal. At this institution, a program was 
created to align RBC transfusion practices with 
best-practice RBC transfusion guidelines in adults. 
Prior to the study, there was no institutional 
RBC transfusion protocol or guideline. The 
study consisted of three primary interventions 
that were rolled out sequentially over the first 
9 months of the 18-month study period. First, 
there was an educational program that consisted 
of grand rounds presentations for all major 
clinical departments, along with separate targeted 
educational presentations to high-transfusing 
services, nursing units, and residency programs. 

Then, six months later, the hospital medical 
board approved a transfusion guideline that 
was based on published best-practice guidelines. 
This guideline was disseminated to the entire 
medical staff. Lastly, three months later, an RBC 
transfusion order form was created within the 
hospital’s electronic medical record provider 
order entry system. This order form had the RBC 
transfusion guideline incorporated into it, but 
there was no “hard-stop” for a transfusion order 
that was outside the guidelines.

The outcomes of the study included patient 
mortality, total inpatient RBC units transfused, 
RBC units transfused per adult hospital 
admission, and RBC units transfused per 100 
patient-days. The data were divided into three 
time periods: the 18-month baseline period prior 
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to the first intervention, the six months 
after the educational intervention, and 
the 12 months after the roll-out of the 
transfusion guideline and electronic 
order set.

The number of admissions and the 
patient demographics during the 3 time 
periods were comparable. There was 
no significant difference in hospital 
mortality in the pre- or post-RBC 
program time periods. However, there 
was a 25% reduction in total RBC 
units transfused, from 923 ± 68 to 852 
± 40 after the educational program 
(P=0.02) and then down to 690 ± 
52 after the rollout of the guideline 
and order set (P<0.0001). When 
analyzed other ways, there was a 29% 
reduction in mean RBC units transfused 
per hospital admission and a 27% 
reduction in mean RBC units transfused 
per 100 patient-days (P=0.0001 for 
both statistics). The decrement was 
sustained and seen in all units of the 
hospital though the smallest change 
was in the surgical ICU. The authors 
conservatively calculated an estimated 
cost savings of $1.7 million based on 
the reduction in the number of RBC 
units transfused.

n COMMENTARY
This study reminds me of how 

challenging it can be in medicine to 
change physician practice. Over the 
past 10-20 years, the literature has 
been accumulating regarding the 
lack of efficacy and potential harm 
of RBC transfusion across many 
different clinical conditions. Despite 
this literature, and the consistency of 
several guidelines for transfusion, there 
still remains significant variability 
in physician practice around RBC 
transfusion.

This is not unique to the concept 
of transfusion thresholds; the delay 
for evidence in clinical studies to be 
incorporated into clinical practice can 
be considerable and has been observed 
in many different fields.

This study is not the first to 
demonstrate a change in clinical 
practice around RBC transfusion, 
but it has several strengths. First and 

foremost, the study consisted of a 
multifaceted approach to changing 
clinician behavior that included an 
educational component, a new hospital 
guideline, and a structural change to 
the EMR (a new electronic order set 
that incorporated the new guideline). 
There was a significant and important 
decrease in RBC transfusion after 
the educational program but an even 
greater and more persistent decrease 
after the change to the EMR. Thus the 
administrative changes reinforced the 
educational program in a sustained 
way. I think there is an important 
lesson here for hospitalists who want 
to work toward reducing unnecessary 
RBC transfusions in their hospitals. In 
addition to provider education, there 
needs to be buy-in and approval at 
the highest levels in the hospital and 
administrative changes (in this case, a 
new electronic order form) that support 
the evidence behind the change in 
practice.

Other strengths of the study include 
the length of pre-intervention period 
to establish a steady baseline and the 
duration of the observation period after 
the changes to assess for stability. The 
fact that the demographics and severity 
of illness of patients did not change 
over this time strongly implies that it 
was the intervention that led to the 
25% decrease in RBC units transfused. 
The only weaknesses are that it is 
a single-center study and that, as a 
multifaceted intervention, it is unclear 
which is the most effective component 
of the entire program.

In conclusion, I agree with the 
authors. We’ve known for some 
time now that less is more when it 
comes to RBC transfusions, but it 
has been hard to fully implement 
this new knowledge. Corwin and 
colleagues have shown us the way: 
An educational program coupled with 
culture change (institutional adoption 
of a guideline) and administrative 
support (a new order set in the EMR) 
can lead to sustainable reductions in 
RBC transfusion without patient harm 
and with significant resource and cost 
savings.  n
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Patients with unprovoked venous 
thromboembolism (VTE) are at high risk of 

recurrence after discontinuation of vitamin K 
antagonist (such as warfarin) therapy, with an 
approximately 10% risk of recurrence within 
the first year and 5% risk per year thereafter.1-6 
Extending treatment with warfarin or similar 
agents reduces the risk of recurrence while 
treatment continues,1-7 but such therapy is, of 
course, associated with an increased risk of 
bleeding and the inconvenience of laboratory 
monitoring and dose adjustment.8 Several 
studies have evaluated the efficacy of the 
new oral anticoagulants for the prevention 
of recurrent VTE as part of the initial or the 
extended treatment regimen, but these drugs still 
carry a risk of bleeding and are expensive.9-14 
Therefore, aspirin, as a low-cost and relatively 
safe drug, was recently evaluated in the 
Aspirin for the Prevention of Recurrent Venous 
Thromboembolism (WARFASA)15 and the Aspirin 
to Prevent Recurrent Venous Thromboembolism 
(ASPIRE) trials.16 These trials demonstrated that 
aspirin reduced the risk of recurrent VTE, but they 
were not sufficiently powered to detect moderate 
treatment effects for particular outcomes or 
subgroups.

Simes and associates performed an analysis 
of the two trials15-16 in order to more accurately 
estimate the effects of aspirin therapy overall, 
on individual outcomes, and in prespecified 
subgroups of patients.17 The major bleeding rate 
was low for both the placebo group and for the 
aspirin-treated group, and aspirin was found to 
reduce VTE by 42% in the broad cross-section of 
patients with a first unprovoked VTE.

n COMMENTARY
Fewer than 50% of the patients in the United 

States and around the world with unprovoked VTE 
are routinely treated with long-term anticoagulant 
therapy.18–20 The prospectively planned analysis of 
the WARFASA and ASPIRE trials using individual 
patient data provides strong evidence that in 
patients with a prior unprovoked VTE, aspirin, 
after any initial anticoagulation therapy had been 
completed, was effective in reducing the rate of 
VTE recurrence. It has been estimated that there are 
1 million patients worldwide with unprovoked VTE 
and that if they were to remain on aspirin therapy 
long term, 100,000 events might be prevented with 
only a minimal increase in bleeding. Besides being 
cost-effective, more importantly, aspirin therapy 
in this group of patients is medically effective and 
should be continued long term.

In summary, the prospective combined analysis 
of the WARFASA and ASPIRE trials provides clear 
evidence that long-term aspirin therapy reduces 
the risk of recurrent VTE events by approximately 
40% and is both very safe and effective. Even 
though it does not reduce the rate of recurrent 
VTE as much as warfarin or the newer oral 
anticoagulants, among patients for whom these 
therapies are not considered appropriate or have 
been discontinued for any reason, aspirin therapy 
should be strongly considered.  n
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The Choosing Wisely Campaign began in 2011 
in an effort to identify five specialty-specific 

tests and/or interventions that should be avoided, 
as they are costly and provide minimal benefit to 
patients. To date, more than 50 specialties have 
developed their own “Top 5” lists. In 2012, a 
collaborative task force with members from the 
American Association of Critical-Care Nurses, 
the American College of Chest Physicians, the 
American Thoracic Society, and the Society of 
Critical Care Medicine convened to develop the 
critical care top 5 list. The article by Halpern and 
colleagues describes the nearly year-long process 
that went into developing the list and presents 
the final list with rationale and explanation for 
each item.

The task force’s first job was to identify 
criteria to evaluate proposed items. This allowed 
for transparency and consistency. The chosen 
criteria included: 1) strength of evidence, 2) 
prevalence, 3) aggregate cost, 4) relevance 
to critical care, and 5) innovation. Using 
these criteria as guidelines, each author then 
individually proposed topics to be considered 
for the top 5. Initially, 58 unique items were 
proposed by the authors. An iterative process 
was then carried out to narrow the list down to 
the final 5:

1. Do not order tests at regular intervals (i.e., 
daily) but rather in response to clinical questions.

2. Do not transfuse red blood cells (RBC) 
in hemodynamically stable, nonbleeding ICU 
patients with a hemoglobin concentration greater 
than 7 mg/dL.

3. Do not use parenteral nutrition in 
adequately nourished critically ill patients within 
the first 7 days of an ICU stay.

4. Do not deeply sedate mechanically 
ventilated patients without a specific indication 
and without daily attempts to lighten sedation.

5. Do not continue life support for patients 
at high risk for death or severely impaired 
functional recovery without offering patients 
and their families the alternative of care focused 
entirely on comfort.

Rationales are provided for each 
recommendation and include unnecessary 
expenses, lack of benefit, or potential harm to the 
patient or family. Often, evidence-based medicine 
was used to support individual recommendations.

n COMMENTARY
In this article, Halpern and colleagues present 

the critical care top 5. They also describe the 
process through which the list was created and 

provide a succinct explanation and rationale for 
each recommendation. All of this helps to add 
credibility to the list.

Critical care accounts for approximately 
3-4% of all health care costs ($100 billion per 
year). The Choosing Wisely campaign was born 
out of the philosophy that physicians have a 
responsibility to practice cost-effective care. 
As described in the article, the 2002 Physician 
Charter for Medical Professionalism states that 
“physicians are required to provide health care 
that is based on the wise and cost-effective 
management of limited clinical resources.”1 This 
requirement was championed by medical ethicist 
Howard Brody, who recommended each specialty 
identify a “top 5” list of tests or interventions 
that are commonly used but do not provide 
meaningful benefit to patients,2 which became the 
Choosing Wisely campaign.

Many will argue that the critical care task 
force got it wrong. They should have considered 
antibiotic stewardship, CT scanning, futile 
care, etc. The fact that there are many tests and 
interventions that could have been considered 
should not minimize the value of the final list. To 
the contrary, it should open all of our eyes to our 
professional requirement to consider the cost and 
value for all of our many daily decisions in the 
ICU. 

For too long, patients have requested health 
care and physicians have practiced health care 
as if resources were not limited. This cannot 
continue. For all the downsides and red tape 
associated with payers, whether they be insurance 
companies or the government, at a minimum they 
act as a needed brake on an, at times, runaway 
system. If, as physicians, we do not want this 
pressure placed upon us then we need to “seize 
the moral high ground,” as Dr. Brody wrote,2 
and take it upon ourselves to practice in a cost-
effective manner.  n
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Source: Katsanos A, et.al. Recurrent stroke and patent foramen ovale: A systematic review and meta-analysis. Stroke 2014;45:3352-3359.

Patent foramen ovale (PFO) is common in both 
the general population, as well as in patients 

with cryptogenic stroke, with an estimated 
prevalence somewhere between 15-35%. Recurrent 
neurovascular events, both recurrent ischemic stroke 
as well as transient ischemic attacks, are frequent 
in these patients, but it is not clear whether patients 
with PFOs have an increased rate of recurrent events 
compared to those patients who do not have PFOs. 
Katsanos and colleagues performed a review and 
meta-analysis of all available prospective studies 
that reported recurrent cerebrovascular events in 
patients who were diagnosed with cryptogenic 
stroke or transient ischemic attacks, and were 

treated medically. These were then compared to 
the control ischemic stroke patients who did not 
have PFOs. Fourteen eligible studies were identified 
with a total of 4251 patients. Patients with stroke 
and PFO did not have a higher risk of recurrent 
stroke/transient ischemic attacks (risk ratio, 1.18; 
95% confidence interval, 0.78-1.79; P = 0.03). The 
authors also compared the size of the PFO with 
the risk of recurrent events and did not find any 
association.

Based on the available evidence, there does not 
appear to be an increased risk of recurrent cerebral 
ischemic events in patients with PFO compared to 
those without a PFO.  n

ABSTRACT & COMMENTARY

Thienopyridine Pretreatment in Patients 
with Non-ST Elevation Acute Coronary 
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Each year when I lecture the incoming cardiology 
fellows on the management of non-ST elevation 

acute coronary syndromes (NSTE-ACS), we 
embark on a discussion of optimal guideline-driven 
treatment vs. real-world practicalities. Current ACC/
AHA guidelines assign a class I recommendation 
to the administration of dual antiplatelet therapy 
to unstable angina/non-ST segment elevation 
myocardial infarction (UA/NSTEMI) patients at the 
time of presentation. This applies whether an initial 
invasive or conservative strategy is planned, and it 
emerged more than a decade ago based primarily 
on the results of the 2001 Clopidogrel in Unstable 
Angina to Prevent Recurrent Events (CURE) study. 
In our hospital system, however, the reality is that 
such pretreatment — giving thienopyridine before 
coronary angiography — may adversely affect 
the subset of patients who are later found to have 
surgical anatomy. I say good luck finding a surgeon 
willing to operate on your clopidogrel-loaded 
patient. Cardiothoracic surgeons generally prefer 
that thienopyridines be withheld until after cardiac 
catheterization.

Now, it seems the surgeons have more support 
for their point of view. In their recent meta-
analysis, Bellemain-Appaix and colleagues looked at 
thienopyridine (P2Y12 inhibitor) pretreatment in seven 
studies that included primarily NSTEACS patients, 
including four randomized, controlled trials and three 
registries. In the overall cohort, pretreatment did not 
reduce the risk of all-cause mortality or cardiovascular 
death. Major adverse cardiovascular events were 
reduced in the pretreatment group (odds ratio [OR], 
0.84; 95% confidence interval [CI] 0.72 to 0.98; P = 
0.02), but individual endpoints, such as myocardial 
infarction, were not significantly affected. Among 
the subset of patients who underwent percutaneous 
coronary intervention (PCI), which represented a 
minority of the total cohort, there was likewise no 
reduction in death or cardiovascular death, but 
pretreatment with P2Y12 inhibitors was associated 
only with a non-significant trend toward a reduction 
of major adverse cardiac events (MACE). Within 
the PCI group, pretreatment was associated with a 
reduction of urgent revascularization (OR, 0.72; 95% 
CI, 0.52 to 1.00); however, this result was driven 
primarily by the results of the PCI subset of the CURE, 
in which the delay from admission to revascularization 
averaged a relatively long 10 days.

By contrast, pretreatment with thienopyridine showed 
a consistent and significant effect on the primary safety 
endpoints in this study. Major bleeding was increased in 
the overall cohort (odds ratio 1.32 [1.16 to 1.49], P < 
0.0001), as well as in the subset undergoing PCI (odds 
ratio 1.23 [1.00 to 1.50], P = 0.048). Minor bleeding 
was increased significantly only in the unselected group 
of patients with NSTEACS. The authors concluded that 

the risk-benefit ratio of thienopyridine pretreatment is 
not favorable in unselected patients with NSTEACS.

n COMMENTARY
In the patients studied as part of this meta-analysis, 

pretreatment with thienopyridine had a relatively modest 
effect on MACE in the overall cohort, with no effect 
on mortality, but a consistent hazard with regard to 
bleeding. The authors’ conclusion, that the risk-benefit 
ratio of thienopyridine pretreatment is not favorable 
in unselected patients with NSTEACS, seems to be a 
reasonable one. That is not to say that pretreatment is 
never beneficial or warranted in these patients. For a 
more nuanced conclusion, we should look more closely 
at the studies included in this analysis.

Only the ACCOAST (a comparison of prasugrel at 
PCI or time of diagnosis of non-ST elevation myocardial 
infarction) trial, which was the sole dataset in the 
analysis to use prasugrel, looked specifically at the 
question of pretreatment prior to coronary angiography 
in NSTEMI patients. In ACCOAST, treating patients 
upfront with antithrombotic therapy and aspirin, but 
delaying prasugrel administration until the time of 
coronary angiography, did not alter ischemic outcomes, 
but reduced by one-half the incidence of major bleeding 
compared with early administration of prasugrel. 
It is worth noting that even before ACCOAST, 
prasugrel was the only P2Y12 inhibitor specifically not 
recommended for administration prior to coronary 
angiography, based on its specific bleeding profile.

With the exception of ACUITY (acute catheterization 
and urgent intervention triage strategy), most of 
the included clopidogrel trials were older and were 
performed in a clinical environment that had important 
differences from today. Compared with that time period, 
contemporary practice has seen more widespread 
adoption of an early invasive strategy, the use of a higher 
loading dose for clopidogrel (600 vs 300 mg), and the 
availability of newer and more potent P2Y12 receptor 
antagonists. In CURE, the clopidogrel group showed 
ischemic benefit within hours, and the event curves for 
clopidogrel- and placebo-treated patients continued 
to separate throughout the study. Patients who fit the 
CURE paradigm of longer waiting times to angiography 
would seem to be appropriate beneficiaries of early 
thienopyridine treatment.

What, then, should we do with this information? 
As always, the right course of action will depend 
heavily on individual patient- and environment-
specific factors. In intermediate-risk patients 
with a short expected interval from admission 
to cardiac catheterization, pretreatment has little 
recommendation and should be avoided. However, 
for higher-risk patients in whom there is an expected 
delay to angiography of longer than 24 to 48 hours, 
pretreatment with either clopidogrel or ticagrelor 
should be considered on a case-by-case basis.  n
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1. After a multifaceted 
intervention to reduce 
unnecessary RBC 
transfusions in adults, all 
but one of the following 
outcomes was observed in 
the study by Corwin and 
colleagues.  Which of the 
following outcomes was not 
seen in the study?

a. Decreased observed to 
predicted mortality ratio

b. Decreased total number 
of RBC units transfused

c. Decreased number of 
mean RBC units transfused 
per hospital admission

d. Decreased number of 
mean RBC units transfused 
per 100 patient-days

2. In the analysis of data from 
two previous trials on the 
use of aspirin for long-term 

prevention of recurrent 
venous thromboembolism 
(VTE), Simes and co-authors 
demonstrated which of the 
following outcomes?

a. A prohibitive increase in 
the risk of bleeding in the 
aspirin group

b. A decrease in the 
incidence of colon cancer in 
the aspirin group

c. A decrease in the 
incidence of recurrent VTE 
in the aspirin group

d. All of the above

3. Which of the following is not 
in the critical care top 5 list 
for the Choosing Wisely® 
campaign?

a. Do not order tests at 
regular intervals (i.e., daily) 
but rather in response to 

clinical questions.

b. Do not transfuse red 
blood cells (RBC) in 
hemodynamically stable, 
nonbleeding ICU patients 
with a hemoglobin 
concentration greater than 
7 mg/dL.

c. Do not use parenteral 
nutrition in adequately 
nourished critically ill 
patients within the first 7 
days of an ICU stay.

d. Do not initiate renal 
replacement therapies 
(e.g., dialysis) in critically 
ill patients with a high 
likelihood of death.

More original, peer-reviewed content by and for hospitalists.



Dear Hospital Medicine Alert Subscriber:

Here’s a change we know you’ll like: From now on, you can earn continuing education 
credit for each individual issue. 

No more having to wait until the end of a 6-month semester or calendar year to earn your 
con-tinuing education credits or to get your credit letter. 

You can now earn up to 1.75 AMA PRA Category 1 Credits™ for each issue and up to 21 
total annually. 

Here’s how it works:

1. Read and study the activity, using the provided references for further research.
2. Log on to cmecity.com to take a post-test. After January 5, 2015, log onto AHCMedia.com
and click on MyAHC. First-time users must register on the site using the 8-digit 
subscriber number printed on your mailing label, invoice or renewal notice.
3. Pass the post-test with a score of 100%; you will be allowed to answer the questions as many
times as needed to pass.
4. Complete and submit an evaluation form.
5. Once the evaluation is received, a credit letter is emailed to you instantly.

If you have any questions about the process, please call us at (800) 688-2421, or outside the 
U.S. at (404) 262-5476. Our fax is (800) 284-3291 or outside the U.S. at (404) 262-5560. We 
are also available at customerservice@ahcmedia.com.

Thank you for your trust.

Sincerely,

Lee Landenberger Continuing 
Education Director




