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ABSTRACT & COMMENTARY
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Source: Marso SP et al. Association between use of bleeding avoidance 
strategies and risk of periprocedural bleeding among patients undergo-
ing percutaneous coronary intervention. JAMA. 2010;303:2156-2164.

ACCESS-SITE BLEEDING IS ONE OF THE MAJOR COMPLICATIONS OF PER-
cutaneous coronary intervention (PCI). It is associated with the 

need for blood transfusions, increased length of stay, and increased 
healthcare expenditure. Strategies to reduce access-site bleeding 
may have the ability to improve these outcomes. Bivalirudin is a 
direct thrombin inhibitor that has been shown to be at least as ef-
fective as unfractionated heparin (UFH) in preventing thrombotic 
complications of PCI, but with lower rates of bleeding. Vascular 
closure devices (VCD), such as Angioseal and Perclose, have not 
been proven to reduce access site-bleeding complications in clinical 
trials, but are anecdotally believed to do so in real-world practice. 

Marso and colleagues examined the National Cardiovascular 
Data Registry (NCDR) CathPCI Registry for the use of bivalirudin, 
the use of VCD, and the use of both in patients undergoing PCI. 
They report the associated access site-bleeding complication rates 
and compare them to patients receiving manual compression for he-
mostasis and a non-bivalirudin antithrombin regimen, such as hepa-
rin. After excluding patients who did not have femoral artery access, 
those with more than one PCI procedure during the hospitalization, 
those with cardiogenic shock, or who died during the procedure, 
and those with missing data, more than 1.5 million patients were 
included between 2004 and 2008. Their definition of bleeding com-
plication was peri-procedural bleeding that required a blood trans-
fusion, increased the length of hospital stay, or was associated with 
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a drop in hemoglobin of > 3 g/dL. Using propensity-score 
matching to try to reduce the variability between groups, 
they describe the rate of bleeding complications based on 
the use of bivalirudin, the use of VCD, or both, compared to 
manual compression. 

Results: Overall, bleeding occurred in 30,429 patients 
(2%). Manual compression was used in 35% of patients, 
vascular closure devices in 24%, bivalirudin in 23%, and 
vascular closure devices plus bivalirudin in 18%. Bleeding 
events were reported in 2.8% of patients who received manu-
al compression, compared with 2.1% receiving VCDs, 1.6% 
receiving bivalirudin, and 0.9% receiving both strategies 
(p < 0.001). After propensity matching, the use of vascular 
closure devices, bivalirudin, or both were associated with 
reductions in bleeding complications compared to manual 
compression in patients undergoing PCI (OR 0.77, 0.67, and 
0.38, respectively). The authors describe a “risk-treatment 
paradox” where patients at higher risk for bleeding were less 
likely to receive bivalirudin and/or VCDs. 

■ COMMENTARY 

Marso et al have used the NCDR database to examine 
the use of “bleeding reduction strategies” in patients un-
dergoing PCI. A strength of the study is the large number 
of patients included. Several important caveats need to be 
addressed before interpreting these findings. Firstly, sev-
eral key factors that predispose to bleeding are not included 
in this analysis. Glycoprotein IIb/IIIa inhibitor use is not 
reported, thienopyridine use is not reported, procedural-
activated clotting time is not reported, and platelet count, 
hemoglobin, international normalized ratio (INR), and 

sheath size are not reported. Much of these data are avail-
able in the NCDR dataset, and so it is not clear why it is 
not included. Secondly, the major obstacles to using VCDs 
are anatomical, such as small-caliber femoral artery (VCDs 
are contra-indicated in vessels < 4 mm diameter), severe 
calcification, and arteriotomy at branch points or in branch 
vessels rather than the common femoral artery. These data 
are not captured in the NCDR dataset and are, thus, not re-
ported here. Much of the “risk-treatment paradox” that the 
authors describe is probably related to anatomical factors 
preventing the use of VCDs, or to the use of more aggres-
sive anti-platelet therapy in higher-risk patients (which is 
backed by solid clinical trial data). Thirdly, this study was 
performed largely before much of the current data regard-
ing bivalirudin had been published and added to the PCI 
guidelines. Thus, this study, although attracting a lot of 
attention in the press, can only be considered hypothesis-
generating, and should not change current standard of care 
in clinical practice. The implication that there is a missed 
opportunity to improve the safety of PCI must be tested in 
prospective, randomized, controlled trials.  ■

Bleeding with  
Dual-antiplatelet Therapy
ABSTRACT & COMMENTARY

By Michael H. Crawford, MD

Source: Berger PB, et al. Bleeding complications with dual-anti-
platelet therapy among patients with stable vascular disease or 
risk factors for vascular disease. Circulation. 2010;121:2575-2583.

DUAL-ANTIPLATELET THERAPY WITH ASPIRIN AND CLOPIDOGREL IS 
recommended for patients with known vascular disease 

or multiple risk factors for vascular disease. However, little 
is known about the long-term bleeding risk of such therapy. 
Thus, Berger and colleagues analyzed the Clopidogrel for 
High Atherothrombotic Risk and Ischemic Stabilization, 
Management, and Avoidance (CHARISMA) trial to deter-
mine the frequency and time course of bleeding in dual-
antiplatelet-therapy patients both with and without known 
vascular disease. The 15,603 patients in CHARISMA were 
randomized to clopidogrel 75 mg/day vs. placebo; all patients 
took aspirin (75 to 162 mg/day). Median follow-up was 28 
months. Severe bleeding (GUSTO criteria) was observed in 
1.7% of the clopidogrel group vs. 1.3 % of the placebo group 
(p = NS). Moderate bleeding rates were 2.1% vs. 1.3%, p < 
0.001. Bleeding risk was greatest in the first year on therapy. 
The frequency of bleeding was not related to the presence 
or absence of known vascular disease. Moderate bleeding 
was predictive of all-cause mortality (hazard ratio 2.55; 95% 
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CI 1.71-3.80, p < 0.001); myocardial infarction (HR 2.92, 
2.04-4.18, p < 0.0001), and stroke (HR 4.20, 3.05-5.77, p < 
0.0001). The authors concluded that there is an increased risk 
of bleeding with long-term dual-antiplatelet therapy, which 
is greatest in the first year; bleeding is associated with in-
creased mortality.

■ COMMENTARY

This study is of interest for three reasons: 1) it describes 
who should get dual-antiplatelet therapy based upon a risk 
vs. benefit analysis; 2) it quantifies the risk of bleeding; and 
3) it establishes that moderate bleeding is associated with 
increased mortality. The overall CHARISMA study results 
showed that the benefits of dual-antiplatelet therapy were 
heterogeneous. In patients with established vascular disease, 
there was a significant decrease in the combined primary 
endpoint of death, myocardial infarction (MI), or stroke of 
12%. In those with risk factors for vascular disease only, 
there was a 20% increase in the endpoint and the difference 
between the two groups was significant (p = 0.045). The risk 
of moderate or severe bleeding on dual therapy was dou-
ble that of low-dose aspirin alone in the first year (2.0% vs. 
1.1%) in both groups. Thus, the difference in major events 
between the two groups could not be explained by bleed-
ing alone. After the first year, in the patients who had not 
bled, the bleeding rate was similar for both groups (0.8% 
and 0.9%). Also, 90% of patients had only one bleed. Mod-
erate bleeding, but not severe bleeding, was associated with 
increased mortality. This suggests that severe bleeding is 
due to major pathologic processes upon which antiplatelet 
therapy has little influence. Moderate bleeding, on the other 
hand, probably represents minor pathologic processes where 
dual therapy can markedly augment bleeding and escalate 
the risk to the patient.

One important unique feature of this study is the inclu-
sion of lower-risk patients with risk factors for vascular dis-
ease only. The results discussed above would suggest that 
the risk of dual therapy outweighs the potential benefit in 
such patients. This observation is more important when you 
consider that patients at increased risk for bleeding were 
excluded from CHARISMA. In an all-comers population, 
the risk of bleeding and potential harm would be expected 
to be higher. In CHARISMA, 19% of dual-therapy patients 
stopped clopidogrel due to moderate-to-severe bleeding vs. 
9% in the placebo arm. Bleeding risk correlated highly with 
age > 75 years, heart failure, and diabetes. Most of these 
bleeds were gastrointestinal, so there was insufficient data 
to analyze the risk of other types of bleeding separately. 
Unfortunately, data on proton pump inhibitors (PPI) or hy-
drogen blockers were not obtained. Whether such agents 
could mitigate the risk of bleeding is unknown, but has 
been suggested in other studies. On the other hand, certain 
PPIs have been implicated in reducing the effectiveness of 
clopidogrel.

In most acute coronary syndrome or percutaneous coro-
nary intervention patients without contraindications to du-
al-antiplatelet therapy or an increased risk of bleeding, the 
potential benefits of this therapy will outweigh the risks. 
However, in stable patients without overt vascular disease, 
the elderly, and those with heart failure and diabetes, the 
risk may outweigh the benefits. Such patients require care-
ful clinical judgment and close follow-up if dual-antiplate-
let therapy is administered. This is especially the case for 
prasugrel, which has a higher incidence of bleeding than 
clopidogrel. We are still seeking the ideal antiplatelet agent 
that prevents exuberant platelet activation for pathologic 
vascular events, yet allows appropriate platelet activation 
for hemostasis.  ■

 

Performance of a  
Bleeding-risk Score
ABSTRACT & COMMENTARY

By Michael H. Crawford, MD

Source: Abu-Assi E, et al. Evaluating the performance of the 
can rapid risk stratification of unstable angina patients suppress 
adverse outcomes with early implementation of the ACC/AHA 
guidelines (CRUSADE) bleeding score in a contemporary Span-
ish cohort of patients with non-ST segment elevation acute myo-
cardial infarction. Circulation. 2010;121:2419-2426.

THE CAN RAPID-RISK STRATIFICATION OF UNSTABLE ANGINA 
Patients Suppress Adverse Outcomes with Early Im-

plementation of the ACC/AHA Guidelines (CRUSADE) 
is a registry study of acute coronary-syndrome patients. 
A bleeding risk score was developed for non-ST eleva-
tion myocardial infarction (NSTEMI) patients based upon 
more than 80,000 such patients in the registry. The pur-
pose of this study is to test the bleeding-risk score in a 
contemporary Spanish cohort of patients with NSTEMI. 
This is a retrospective study of 782 patients who met in-
clusion criteria for this analysis of the predictive ability 
of the CRUSADE bleeding-risk score. Two or more an-
tiplatelet agents were used in 84%, almost all of whom 
underwent cardiac catheterization. The total incidence of 
major bleeding was 9.5%, and increased with the risk-
score category: very low 1.5%; low 4.3%; moderate 7.8%; 
high 11.8%; and very high 28.9% (p < 0.001). The score 
performed well in all treatment subgroups except those 
treated with two or more antithrombotics who did not un-
dergo cardiac catheterization (n = 48). The authors con-
cluded that the CRUSADE bleeding-risk score was useful 
in a Spanish cohort of patients with NSTEMI who mainly 
underwent invasive therapy.
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■ COMMENTARY

In this Spanish cohort of NSTEMI patients, the CRU-
SADE bleeding-risk score performed well despite several 
significant differences between the Spanish validation co-
hort and the CRUSADE derivation population. In addition, 
the risk of major bleeding was almost identical between 
the two groups: 9.5 vs. 9.4%. Also, the validation group 
confirmed the increased mortality risk of having a major 
bleeding event. Thus, it would seem that using this score 
could help select the appropriate antithrombic therapy for 
patients with NSTEMI. For example, in patients with high 
scores, a drug like prasugrel could be avoided, given its 
higher bleeding risk vs. clopidogrel. However, most risk 
scores work better in groups of patients then they often do 
in individuals. A prospective study randomizing patients 
to usual care vs. bleeding risk-directed care would be ideal 
to establish the utility of this score, but will probably never 
be done.

The major barrier to using this score is its complexity. It 
involves four categorical characteristics: sex, heart failure 
on admission, prior vascular event, and presence of diabe-
tes; and four continuous variables: hematocrit, creatinine 
clearance, heart rate, and systolic blood pressure. The con-
tinuous variables are divided into levels with more points 
for each level. The total possible score is 86. The average 
score in this study was 30. The eight variables and points 
assigned to the various levels will not be easy to remem-
ber. Thus, electronic access to the scoring system will be 
necessary for most. Perhaps there is an app for this.  ■

Management of Antithrombotic 
Therapy with Device Placement
ABSTRACT & COMMENTARY

By John P. DiMarco, MD, PhD 
Professor of Medicine, Division of Cardiology,  
University of Virginia, Charlottesville
Dr. DiMarco receives grant/research support from St. Jude Medical, Astellas, and 

Novartis, is a consultant for Medtronic and Sanofi-Aventis, and is a speaker for  

St. Jude Medical and Boston Scientific.

Source: Tompkins C, et al. Dual-antiplatelet therapy and hepa-
rin “bridging” significantly increase the risk of bleeding compli-
cations after pacemaker or implantable cardioverter-defibrilla-
tor device implantation. J Am Coll Cardiol. 2010;55:2376-2382.

MANY PATIENTS WHO RECEIVE PACEMAKERS OR IMPLANT-
ABLE cardioverter defibrillators (ICDs) are chroni-

cally treated with antiplatelet agents, warfarin, or a 
combination of the two. In this paper, Tompkins and 
colleagues from the Johns Hopkins Hospital report the 

results of a retrospective review of antiplatelet and an-
ticoagulant management in patients receiving cardiac-
rhythm devices. The records of patients who received a 
cardiac-rhythm management device over a three-year pe-
riod were retrospectively reviewed. The final study group 
included 1,388 patients. Of these, 675 patients were re-
ceiving antiplatelet agents, 458 patients had received 
either warfarin or heparin anticoagulation, and 255 pa-
tients were not on either antiplatelet or anticoagulation 
medications. Patients on both warfarin and clopidogrel 
were excluded, since there were few with this history. 
Management of antiplatelet and anticoagulation drugs 
during the peri-procedural period was at the discretion 
of the implanting electrophysiologist. Primary events in-
cluded bleeding complications, which required a pocket 
exploration, blood transfusion, or pressure dressings, 
changes in medical therapy, or prolonged hospitaliza-
tion. Thrombosis-related complications included stroke 
or transient ischemic attack, myocardial infarction, and 
venous thrombosis. Other complications that were ana-
lyzed included cardiac tamponade, pneumothorax, lead 
dislodgement, and pericarditis.

Of the 1,388 patients, 905 (65%) were male. Pace-
makers were implanted in 556 patients (40%) and ICDs 
in 832 patients (60%). There were 71 bleeding complica-
tions (5.1%) noted in the study. Hematomas were noted 
in 41 patients, and antiplatelet or anticoagulation therapy 
had to be withheld in 17. However, there were only five 
patients who required a pocket exploration, four patients 
who required blood transfusion, and four patients who had 
a prolonged hospitalization. Antiplatelet agents affected 
the rate of bleeding complications. Patients who were not 
on antiplatelet agents had a bleeding complication rate of 
1.6%. Patients receiving aspirin only had a bleeding com-
plication rate of 3.9%. Patients receiving both aspirin and 
clopidogrel had a significantly higher bleeding-compli-
cation rate of 7.2%. Patients who received warfarin were 
grouped into those in whom the INR at the time of the 
procedure was � 1.5 and those in whom the INR < 1.5. In 
both groups, warfarin use increased the risk of bleeding 
complication. The bleeding rate was 6.5% in patients with 
an INR < 1.5 and 4.3% in those where the INR was > 1.5. 
Heparin bridging markedly increased the risk of bleeding 
complications. The risk of bleeding was 14.3% in patients 
who received heparin around the time of their event even 
though heparin was stopped an average of 9.4 + 8.8 hours 
pre-procedure and not restarted until 22 + 15.6 hours after 
device implantation.

A multivariate analysis of predictors for bleeding compli-
cations also was performed. Dual-antiplatelet therapy (OR 
- 3.84) and heparin use (OR - 9.8) remained significant inde-
pendent predictors of bleeding complications. Other factors 
associated with increased bleeding complications were male 
gender and a longer procedure time. Patients who were over-
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weight or African-Americans had a decreased risk of bleed-
ing complications. 

Ischemic events were rare in the study cohort. There 
were no myocardial infarctions. Two patients had transient 
ischemic attacks with complete resolution, and one patient 
had an ischemic stroke. Upper-extremity deep-venous 
thrombosis was decreased with both antiplatelet and anti-
coagulant therapy. Other complications were not affected 
or notably worsened by the use of antiplatelet or antico-
agulation agents. In the entire series, there were six cases 
with pericardial tamponade, 12 pneumothoraces, 29 lead 
dislodgments, and five cases of pericarditis.

The authors conclude that peri-procedural heparin 
markedly increases the risk of bleeding complications and 
should be avoided. They recommend that for patients with 
low thromboembolic risk, antiplatelet or anticoagulation 
medications should be withheld for 3-5 days pre-proce-
dure. In patients at high risk for ischemic events, continu-
ation of antiplatelet agents or warfarin is preferable to use 
of heparin.

■ COMMENTARY

The results of this paper are in agreement with my per-
sonal experience and the experience in our laboratory at 
the University of Virginia. Over the years, we have noted 
that bleeding complications are markedly increased when 
heparin bridging is used around the time of any device im-
plantation. Currently, we do not withhold aspirin in any 
patient. We continue clopidogrel in patients with drug-
eluting stents and in patients with recent bare-metal stents. 
In patients on warfarin who have either prosthetic mechan-
ical valves or a history of embolic events, we try to per-
form the procedure with an INR between 1.8 and 2.5 and 
restart warfarin the night after the procedure if the pocket 
looks normal. With this approach, hematomas that require 
intervention have been very uncommon.

The greatest danger in a device patient on antiplatelet 
or anticoagulants is that a large hematoma will form. He-
matomas, whether or not they require reoperation, increase 
the risk for infection. When a hematoma develops, anti-
coagulants often need to be held and the patient’s activity 
restricted. External pressure can be ineffective, since the 
metallic surface of the device inhibits coagulation. Even 
when you reopen the pocket to evacuate a hematoma, it’s 
often hard to identify any specific bleeding site, and refor-
mation of the hematoma is likely.

We also are seeing an increased number of patients who 
are on triple antithrombotic therapy with aspirin, clopido-
grel, and warfarin. Such patients were not included in this 
paper. Again, in these patients, we’ve found it best to oper-
ate with an INR just below the desired range and avoid any 
use of heparin. Also, strict attention to surgical technique 
is critical in these patients.  ■

Left Main PCI vs. CABG: Five-
year Follow-up of Two Registries
ABSTRACT & COMMENTARY

By Andrew J. Boyle, MBBS, PhD

Sources: Park D-W, et al. Long-term safety and efficacy of stent-
ing versus coronary artery bypass grafting for unprotected left 
main coronary artery disease. 5-year results from the MAIN-
COMPARE (Revascularization for Unprotected Left Main Coro-
nary Artery Stenosis: Comparison of Percutaneous Coronary 
Angioplasty Versus Surgical Revascularization) Registry. J Am 
Coll Cardiol. 2010;56:117-124; Chieffo A, et al. 5-year outcomes 
following percutaneous coronary intervention with drug-eluting 
stent implantation versus coronary artery bypass graft for un-
protected left main coronary artery lesions: The Milan Experi-
ence. J Am Coll Cardiol Intv. 2010;3:595-601.

THE EVOLUTION OF PERCUTANEOUS CORONARY INTERVENTION 
(PCI) techniques has resulted in PCI becoming a reason-

able alternative to coronary artery bypass graft (CABG) sur-
gery in selected patients with unprotected left-main coronary 
artery (ULMCA) stenosis. This was reflected in a change 
in the ACC/AHA guidelines upgrading left-main PCI to a 
class-IIb indication. However, there is a paucity of long-term 
outcome data comparing PCI to CABG in the treatment of 
ULMCA disease. Two recent publications now extend the 
outcome data to five years following PCI vs. CABG. 

Results: Park and colleagues studied 2,240 patients with 
ULMCA disease and compared outcomes between those 
who underwent PCI (n = 1,102) with drug-eluting stents 
(DES; n = 784) or bare-metal stents (BMS; n=318) and those 
who underwent CABG (n = 1,138). The short- and medium-
term data from this non-randomized multicenter registry 
have previously been reported but, in this paper, the authors 
report the longer-term outcomes 3-9 years after the index 
procedure (median 5.2 years). 

Patients undergoing CABG were considered high risk: they 
were slightly older, more likely to have diabetes, dyslipidemia, 
peripheral arterial disease, unstable presentation, and prior 
myocardial infarction (MI), and were more likely to smoke. 
Furthermore, CABG patients had a higher prevalence of triple-
vessel disease. PCI patients were more likely to have had prior 
PCI. Unadjusted mortality was lower in patients receiving DES 
than CABG (p = 0.02), as was the combined endpoint of death, 
stroke, and Q-wave MI (p = 0.02). There was no difference 
between BMS and CABG for these endpoints. However, the 
need for target-vessel revascularization (TVR) was significantly 
higher in both PCI groups than CABG. After propensity-score 
matching, there were no differences between PCI and CABG 
in total mortality or in the combined endpoint. This was consis-
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tent in both BMS and DES patient cohorts. However, increased 
rates of target-vessel revascularization continued to be seen in 
the PCI groups. 

Chieffo et al present the results of a smaller cohort of 249 pa-
tients with ULMCA disease. In this single-center non-random-
ized registry, 107 patients were treated with DES and 142 with 
CABG. Again, in this registry, CABG patients were higher risk: 
they were older, more likely to have hypertension, renal failure, 
and concomitant disease in the right coronary artery. Unadjusted 
mortality (15.9% vs. 18.3%) and cardiac death (7.5% vs. 11.9%) 
were not different between PCI and CABG, respectively. PCI 
resulted in lower-composite endpoint of cardiac death, MI, and 
stroke compared to CABG (OR 0.38; p = 0.02). However, TVR 
rates were higher after PCI than CABG (28% vs. 8.4%, p = 
0.0001). After propensity-score adjustment, there was no differ-
ence between PCI and CABG in total mortality, the composite 
of death and MI, or in MACCE (death + stroke + MI + TVR). 

■ COMMENTARY

CABG remains the standard of care in patients with 
ULMCA disease in the United States. However, a growing 
body of literature suggests that PCI may be an acceptable 
alternative in selected patients. These two registry studies 
extend our current knowledge of PCI vs. CABG for left-
main disease out to five years of follow-up, allaying some 
fears of a later “catch-up” phenomenon with PCI. Both reg-
istries show that PCI is associated with similar outcomes 
to CABG, in terms of death and MI, but with lower stroke 
rates and higher revascularization rates. These data will help 
clinicians and patients individualize their choice of revascu-
larization strategy. However, the longer-term results beyond 
five years remain unknown. 

These two studies are limited by their observational, 
retrospective nature. There is inherent selection bias in the 
clinician’s decision to pursue either CABG or PCI for in-
dividual patients, and even sophisticated statistical analysis 
cannot account for all the unmeasured biases here. Further-
more, we are not told if the long-term medical therapy is the 
same in the PCI and CABG groups, which may contribute to 
differences between the two arms. Thus, these data should 
not change our current practice paradigm. However, despite 
these limitations, Park et al and Chieffo et al provide some 
reassurance that the upgrade of PCI for ULMCA disease to 
a IIb indication in the latest ACC/AHA guidelines should be 
safe at least out to five years.  ■

Management of  
Recalled ICD Leads
ABSTRACT & COMMENTARY

By John P. DiMarco, MD, PhD

Source: Parkash R, et al. Complications associated with revision 
of sprint fidelis leads: Report from the Canadian Heart Rhythm 
Society Device Advisory Committee. Circulation. 2010; 121:
2384-2387.

THE MEDTRONIC SPRINT-FIDELIS ICD-LEAD FAMILY IS ASSOCI-
ated with an increased risk for lead fracture. Given the 

known risks of elective ICD lead revisions or extractions, a 
consensus has not been reached on how to manage patients 
with these leads. In this paper, the Canadian Heart Rhythm 
Society Device Advisory Committee reports the results of a 
survey of 25 Canadian centers that includes follow-up data 
on 6,237 Sprint-Fidelis leads implanted between July 2004 
and October 2007.

As of June 1, 2009, there were 310 Sprint-Fidelis lead fail-
ures (4.97%) over an estimated 40 months of follow-up. An 
additional 159 Sprint-Fidelis leads were revised electively or 
semi-electively for other reasons. Reasons for revision, other 
than manifest lead failure, included pacemaker dependence, 
elective revision at the time of a pulse generator change or 
upgrade, infection, and lead dislodgment. Of the 469 leads 
that were revised, a new defibrillation lead was inserted in 
433 cases, whereas in 25 cases, only a pace/sense lead was 
added. The Sprint-Fidelis lead was extracted in 248 cases. 
In 163 cases (66%), only manual traction was required. A 
laser sheath-extraction approach was required in 82 cases, 
and in three cases nonpowered extraction tools were used. In 
an additional 51 patients, manual extraction was attempted 
but, when this was unsuccessful, the lead was abandoned 
in situ. Among the 469 leads that were revised, there were 
68 complications, for an overall rate of 14.5%. There were 
34 major complications (7.25%). These included: death (2), 
cardiac arrest (2), superior vena cava tear requiring urgent 
surgery (1), and 29 less severe complications that required 
reoperation, including infection (9), hematoma (4), and lead 
dislodgement or set screw problem (15).

In addition, minor complications occurred in 34 cases 
(7.25%). These complications included three pneumothoraces, 
two cases of congestive heart failure, two left-upper extremity 
venous thromboses, 19 incisional infections, seven small hema-
tomas, and two other unrelated complications.

The authors conclude that the risk of complications associ-
ated with Sprint-Fidelis lead revision or removal is significant. 
Careful consideration of patient characteristics and local expe-
rience with lead revision is vital before attempts are made to 
revise this lead. 

■ COMMENTARY

The best strategy for management of ICD or pacemaker 
leads that have a higher than normal risk of lead failure is often 
uncertain. As shown here, the risk of even an elective lead revi-
sion in a stable patient can be substantial and may be consider-
ably greater than the risk of complications associated with lead 
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malfunction itself. In the case of the Sprint-Fidelis lead, it also 
is difficult to predict what the final shape of the long-term sur-
vival curve for this lead will be. Some authors have reported an 
accelerated rate of lead failure, whereas other reports describe 
a failure rate that is relatively stable over time. 

In our laboratory, we base decisions about management of 
6,949 leads on several individual patient characteristics. In 
general, we have not electively reoperated to revise the lead 
if there is no other indication for reopening the pocket. At the 
time of an elective generator change or re-upgrade, we have 
not been revising the lead in the majority of cases. In select 
cases, particularly young patients who are likely to have a 
need for an ICD lead that stretches for decades, we revise 
the lead after having a thorough discussion of the risks and 
benefits of lead revision with the patient. Almost all of our 
patients are followed with remote monitoring and have the 
lead-integrity alert system in their ICD activated. If a failure 
occurs, we usually try to extract the lead unless the patient is 
thought to be at an unusually high risk for complications with 
the extraction. Given the risk of complications with purely 
elective lead revision, we feel this conservative approach is 
most appropriate. However, we continue to follow the Sprint-
Fidelis lead-survival curves closely. If an accelerating trend 
for lead failure is identified and confirmed, we are likely to 
become more aggressive at lead revision in the patients we 
follow. At the present time, however, it appears the risks of 
elective lead revision outweigh the potential benefits for the 
majority of our patients.  ■

Exercise Training for POTS
ABSTRACT & COMMENTARY

By Michael H. Crawford, MD

Source: Fu Q, et al. Cardiac origins of the postural orthostatic 
tachycardia syndrome. J Am Coll Cardiol. 2010;55:2858-2868.

POSTURAL ORTHOSTATIC TACHYCARDIA SYNDROME (POTS) IS A 
disabling orthostatic intolerance that mainly occurs in pre-

menopausal women. Since the tachycardia has been shown 
to be due to low stroke volume, left ventricular (LV) volumes 
and mass, these investigators tested the hypothesis that exer-
cise training would improve, or even eliminate, this syndrome. 
They approached 54 consecutive POTS patients in their auto-
nomic dysfunction clinic and were able to enroll 27 patients 
(26 women) in the study. All enrolled patients met criteria for 
POTS: heart rate rise of >30 beats/min. or >120 within 10 min-
utes of standing, without orthostatic hypotension. Any drug 
therapy was withdrawn for two weeks. The study participants 
were compared to 16 matched healthy controls (15 women). 
None of the participants smoked or were trained athletes. A 

three-month exercise training program was completed by 19 of 
the POTS patients and all 16 controls. Pre- and post-exercise 
training evaluations were compared between the two groups. 
Upright heart rate and total peripheral resistance were higher 
in the patients, but LV mass, blood volume, stroke volume, and 
cardiac output were lower. Baroreflex function was not different 
between the two groups. Exercise training increased LV mass 
by 12% and blood volume by 7%; and decreased upright heart 
rate by 9 bpm. In 10 of the 19 patients, POTS criteria were no 
longer met after exercise training, and quality of life improved 
in all patients who completed the exercise program. The au-
thors concluded that in POTS autonomic function is normal, 
and orthostatic tachycardia is due to reduced LV size and stroke 
volume. Exercise training improved or cured this syndrome in 
many patients. 

■ COMMENTARY

POTS can be defined as orthostatic tachycardia without sig-
nificant hypotension and is a difficult disease to manage be-
cause drug therapy is often inadequate. Beta-blockers may slow 
the heart rate, but may cause hypotension. Alpha agonists can 
reduce heart rate, but may cause hypertension. Volume expan-
sion can reduce symptoms, but may cause edema. Other ther-
apies have been even less effective. POTS mimics the physi-
ologic findings of prolonged bed rest and space flight, both of 
which are characterized by deconditioning. Thus, the increase 
in heart rate is a physiologic response to reduced upright stroke 
volume rather than an abnormality of autonomic function. This 
may explain why it is more common in women, because they 
have smaller hearts and lower stroke volumes normally. Since 
exercise can increase cardiac chamber volume, mass, stroke 
volume, and cardiac output, it made sense to try it as a therapy. 
This study which demonstrates that exercise training may help 
these patients is encouraging.

This was a small, but very carefully done study of 
well-characterized POTS patients. They had extensive 
autonomic nervous system testing, cardiac MRI, elegant 
cardiac output and blood volume measurements. Dur-
ing upright tilt testing many patients and controls devel-
oped pre-syncopal symptoms, but there was no syncope 
observed. Exercise began with semi-recumbent bicycle, 
rowing or swimming and progressed to more upright ex-
ercise. Weight lifting also was done. Overall maximum 
oxygen uptake increased 11% after three months. The 
positive changes in this study cannot be attributed to ex-
ercise training alone since the patients were encouraged 
to ingest more salt and water, and to elevate the head of 
their bed. Also, for many people this intensity of exercise 
training is not feasible. Even in this study only three quar-
ters of a select group of patients finished the three months 
of training. However, given the alternatives, this appears 
to be a reasonable recommendation, which may help the 
more motivated individuals with POTS.  ■
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CME/Objectives

Upon completion of this educational activity, partici-
pants should be able to:

discuss the most current information related to car-
diac illness and the treatment of cardiac disease; 
explain the advantages and disadvantages, as well 
as possible complications, of interventions to treat 
cardiac illness;
discuss the advantages, disadvantages and cost-
effectiveness of new and traditional diagnostic tests 
in the treatment of cardiac illness; and
discuss current data regarding outpatient care of 
cardiac patients.  ■ 

CME Questions

8. A recent, large database study of bivalirudin and vascular 
closure devices for interventional procedures has shown reduced 
bleeding with:

a. bivalirudin use.

b. vascular closure-device use.

c. both used together.

d. All of the above

9. Percutaneous intervention for unprotected left-main stenosis is 
what level of recommendation in the current ACC/AHA guide-
lines?

a. I

b. IIa

c. IIb

d. III

10. A study of aspirin plus clopidogrel therapy has shown an in-
crease in death, MI, and stroke in which patients?

a. Primary prevention 

b. Secondary prevention

c. High-risk for bleeding

d. A & C

11. New research in the postural orthostatic hypotension syndrome 
has shown:

a. larger heart size.

b. higher blood volume.

c. abnormal baroreflex function.

d. symptomatic improvement with exercise training.

12. The best management of the recalled Fidelis ICD lead is:

a. urgent removal electively.

b. removal for lead failure.

c. removal at the time of generator change.

d. B & C

13. Bleeding complications of device implantations are highest dur-
ing therapy with:

a. dual antiplatelet therapy.

b. heparin.

c. warfarin.

d. aspirin.

14. Bleeding risk in NSTEMI patients can be estimated using:

a. the CRUSADE bleeding risk score.

b. the INR.

c. the PTT.

d. the patient’s age.

Answers: 8. (d); 9. (c); 10. (d); 11. (d); 12. (d); 13. (b); 
14. (a)
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Dietary added  
sugar and lipids

Source: Welsh JA, et al. JAMA 2010;303:
1490-1497.

PROCESSED FOODS OFTEN CONTAIN ADDED 
sucrose or high-fructose corn syrup to 

enhance palatability. Such added sugars 
(aSUG) may comprise as much as 16% 
of Americans’ caloric intake. The Insti-
tute of Medicine suggests a 25% maxi-
mum of daily calories from aSUG and the 
American Heart Association suggests a 5% 
maximum. The incidence of obesity, dia-
betes, and dental caries is associated with 
increased aSUG, but the relationship be-
tween aSUG and lipids is less well-defined.

Welsh et al studied the relationship 
between aSUG and lipids in NHANES 
participants (n = 6113). Overall, approxi-
mately 16% of calories daily were sup-
plied by aSUG in this population of adults. 
Excluded from analysis were persons with 
dietary reports that appeared unreliable 
(e.g., < 600 calories/d), marked triglycer-
ide elevation, BMI > 65 kg/m2, and those 
taking cholesterol-lowering medications.

There was a statistically significant as-
sociation between progressively higher 
levels of aSUG and lower HDL. Similarly, 
LDL and triglyceride levels were linearly 
related to aSUG, although the LDL results 
were not statistically significant in men.

The mechanism(s) by which aSUG 
consumption is related to lipid levels is 
incompletely understood, although it is 
recognized that fructose may stimulate he-
patic lipid production and reduce periph-
eral lipid clearance. Although not dem-
onstrated in a clinical trial, conceptually, 
reductions in aSUG on a population-wide 

basis could have important public health 
benefits.  �

Underrecognition  
of adverse effects

Source: Zimmerman M, et al. J Clin Psy-
chiatry 2010;71:484-490.

THE DESIGN OF CLINICAL TRIALS SOMETIMES 
allows for failed detection of adverse 

effects related to medication. Perhaps the 
most widely recognized disconnect is in 
relation to ACE inhibitors: Prescribing in-
formation suggests a very low incidence 
of cough (typically < 10%), yet clinical 
experience suggests twice that frequency. 
The primary reason for this incongruence 
is that most side effects are passively re-
ported; for a variety of reasons, patients 
may fail to spontaneously report adversi-
ties that could be related to medication.

Zimmerman et al addressed this issue 
among depressed outpatients treated with a 
variety of antidepressants and anxiolytics. 
Subjects were seen by board-certified psy-
chiatrists, and after their office visits, filled 
out questionnaires addressing adverse ef-
fects possibly related to medication. 

Over a 6-week interval, more than 25% 
of the 2233 reported side effects occurred 
at least daily, but fortunately, the majority 
were rated low on the severity scale. Only 
about 20% of individuals rated adverse ef-
fects as 4-5 on a 5-point scale. 

Overall, 20 times more adverse effects 
were identified by questionnaire than in 
psychiatrists’ records. Comparison limit-
ed to either highly frequent or bothersome 
adverse effects still found that question-
naires identified 2-3 times as many adver-
sities as clinicians had recorded.

A number of explanations can clarify 
some of this discrepancy: Psychiatrists 
may not record all adverse effects they 
see, patients may not report all issues that 
bother them (or minimize the bother), 
and some adverse effects may be so an-
ticipated that their presence does not merit 
specific notice. In any case, it appears that 
patients shoulder a much higher level of 
adverse effect burden when treated for de-
pression than would be readily apparent 
from review of their clinical records.  � 

Female sexual dys-
function in diabetes

Source: Esposito K, et al. Int J Impot Re-
search 2010;22:179-184.

MALE SEXUAL DYSFUNCTION IS WELL REC-
ognized as a consequence of diabe-

tes. Currently, there are no approved med-
ications for treatment of female sexual 
dysfunction (FSD), though epidemiologic 
surveys suggest that the population preva-
lence of FSD rivals that of male sexual 
dysfunction. FSD is typically categorized 
as either disorders of desire, arousal, or-
gasm, or pain. Of course, FSD subcatego-
ries are commonly comorbid.

This study recruited adult type 2 dia-
betic women (mean age, 58 years) attend-
ing a clinic in Italy for routine care of 
diabetes to complete the Female Sexual 
Function Index, a validated instrument for 
assessing FSD. 

Overall, the prevalence of FSD in the 
entire population was 53%. This is similar 
to, but even greater than, the prevalence 
reported in two large population surveys 
(both with broader age range, and not lim-
ited to diabetics), which indicated an FSD 



16      Clinical Briefs in Primary Care

���������	
��������
���
����
������
���	��
������
	��������������������
�������
�������������������������
�������	�
���������	����� ������
������
!���
���"������#��$��
�����
��������
������
%��	�����������
&
�������������������	����	�����������������
������������������'����(��������������������
���
��	�
����(�������	�#�����	�����
���
�#�
����(���
�����)������������*��������������)����
��)�������������������	��������������
���������(�����������)����	�������*���������
���������(����
��	�����

Subscriber Information
Customer Service: 1-800-688-2421
E-Mail Address: ���	���������+�
��������
World Wide Web: ,,,��
��������
Address Correspondence to: ��������������
-.�.�%�������/���#�"��	�����!�0#�!�����1�����	����#�
2��-�-�.�

prevalence of 43%. FSD was 30% more 
frequent in postmenopausal women than 
premenopausal women and was associ-
ated with depression. The only recognized 
protective factor was physical activity. 

The etiology of FSD in diabetes is 
unclear, and may include vascular, neu-
rologic, and endocrinologic factors. The 
high prevalence of FSD in diabetic wom-
en should motivate clinicians to be more 
proactive in its identification.  � 

Vitamin D from the 
sun or supplements?

Source: Terushkin V, et al. J Am Acad 
Dermatol 2010;62:929.e1-9.

WHILE I CANNOT SPEAK FOR YOU, MY RE-
cent experience is that under every 

rock I overturn is a vitamin D-deficient 
patient. At least that’s what checking 
25-OH vitamin D levels (the currently 
recommended test for vitamin D status) 
suggests. Should we recommend sun ex-
posure, supplements, or both to address 
hypovitaminosis D?

Terushkin et al compared the amount 
of sun exposure necessary to provide the 
same plasma vitamin D levels as a 400 
IU/d vitamin D supplement. They chose to 
study individuals in Miami, FL, and Bos-
ton, MA. Of course, sun exposure varies 
depending upon geography and season, 
as well as skin type. In July, the amount 

of sun time to provide as much systemic 
vitamin D as 400 IU orally was the same 
in both cities (3 min at 12 noon). A darker-
skinned individual would require 5 min. 

During winter months, there were 
marked differences in required exposure 
time. In Miami, 6 min of sun vs 23 min 
of sun in Boston would be required. Since 
most individuals do not expose 25% of the 
body surface (the face is only 3.5%) to sun 
during the winter in cities like Boston, a 
correspondingly greater time exposure 
would be required … an unlikely scenario. 

Because of the concern about sun ex-
posure and its relationship to photoaging 
and skin cancer, as well as the neglect of 
optimum sunscreen utilization, the authors 
of this article favor vitamin D supplemen-
tation over sun exposure as the safest way 
to maintain vitamin D adequacy.  � 

Exenatide + rosiglita-
zone added to metformin

Source: DeFronzo RA, et al. Diabetes 
Care 2010;33:951-957.

IT IS WIDELY RECOGNIZED THAT APPROXI-
mately half of beta-cell function (BCF) 

has been lost by the time type 2 diabetes 
(DM2) is diagnosed. Additionally, it ap-
pears that despite vigorous treatment, loss 
of BCF continues inexorably. 

The most recently published treatment 
algorithm for DM2 management by the 
ADA suggests that initial therapy should 
be lifestyle with metformin, unless a spe-
cific contraindication to metformin exists. 
Over time, however, most patients will re-
quire augmentation of treatment.

Exenatide (EXE) and rosiglitazone 
(ROS) are effective therapies for glu-
cose control and work by complementary 
mechanisms of action. Additionally, some-
times thiazolidinedione therapy is compro-
mised by weight gain, but since exenatide 
consistently provides weight loss, their 
combination is clinically sensible. 

DM2 subjects already on treatment 
with lifestyle plus metformin (n = 101) 
were randomly assigned to add-on thera-
py with EXE alone, ROS alone, or EXE 
+ ROS, and followed for 20 weeks. BCF 
was measured by the glucose disposition 
index. 

In addition to the anticipated reduction 
in A1c by polypharmacy, EXE + ROS pro-

vided significant improvements in insulin 
secretion and overall BCF. Long-term 
studies are necessary to discern whether 
these favorable effects can be sustained 
and translated into risk reduction for mac-
ro- and/or microvascular outcomes.  �

Intensive BP  
control in diabetes

Source: Accord Study Group. N Engl J 
Med 2010;362:1575-1585.

BECAUSE IT IS RECOGNIZED THAT TYPE 2 

diabetics (DM2) incur greater risk 
of CV outcomes than the general popu-
lation, consensus groups have advocated 
BP < 130/80 mmHg as a preferred goal, 
in contrast to 140/90 mmHg for the gen-
eral hypertensive population. Despite en-
thusiasm for this posture, and essentially 
global advocacy for the concept that lower 
is better in diabetes, no prospective, ran-
domized trial has been done that confirms 
such benefits. The ACCORD trial was de-
signed to compare CV outcomes achieved 
with tight BP control (SBP < 120 mmHg) 
vs standard therapy (SBP < 140 mmHg). 
The ACCORD trial had several limbs, in-
cluding a glucose control and a lipid con-
trol arm, which were not addressed in this 
publication.

Almost 5000 diabetics were randomly 
assigned to intensive BP vs standard BP 
treatment and followed for the primary 
endpoint of (composite) nonfatal MI and 
stroke, or CV death over a mean 4.7-year 
follow-up. 

The tight control arm managed to 
achieve an SBP of 119.3 mmHg, com-
pared to the standard treatment group SBP 
of 133.5 mmHg; of course, the number of 
medications required to attain control was 
substantially greater in the tight control 
group (3.4 drugs vs 2.3 drugs). Intensive 
BP lowering did not reduce the primary 
endpoint. Intensive BP control was asso-
ciated with more adverse events. 

No hypertension guidelines have been 
issued since the publication and promul-
gation of the ACCORD BP trial. Expert 
opinions vary in interpretation of this 
outcome. I have suggested that, in the 
absence of proven benefit by greater BP 
lowering, achievement of < 140/90 mmHg 
now represents a reasonable goal until fur-
ther literature suggests otherwise.  �
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CVD decreases with aggressive treatment
Aggressive modification of cardiovascular risk 

factors seems to be paying dividends, at least for 
a large population of insured patients in Northern 
California. In an analysis of nearly 18.7 million 
patient-years between 1999 and 2008, the rate of 
myocardial infarction (MI) increased in 1999 and 
2000 and then decreased significantly every year 
thereafter (287 cases/100,000 person-years in 2000, 
decreasing to 208 cases/100,000 person-years in 
2008; 24% relative decrease over the study period). 
The rate of ST-segment elevation MI decreased over 
the study period (133 cases/100,000 person-years 
in 1999 to 50 cases/100,000 person-years in 2008;  
P < 0.001) and the 30-day mortality rate decreased 
from 1999 to 2008 as well (adjusted odds ratio, 
0.76; 95% confidence interval, 0.65-0.89). This 
occurred despite more aggressive diagnosis of MI. 

The authors conclude, “The lower incidence of 
myocardial infarction — particularly ST-segment 
elevation myocardial infarction — is probably 
explained, at least in part, by substantial improve-
ments in primary-prevention efforts, …”  including 
statins and aggressive blood pressure reduction, as 
well as use of cardioprotective medications such as 
aspirin (N Engl J Med 2010;362:2155-2165). 

An accompanying editorial points out that while 
these trends are generally the case in the United 
States, there are significant geographic differences. 
“The risk among residents of Oklahoma, the lower 
Mississippi corridor, and Appalachia, for example, 

is double that among other Americans, ... ” suggest-
ing socioeconomic factors play a role. Hypertension 
and diabetes rates have increased slightly over the 
last decade, while smoking rates have decreased. 
Perhaps even more importantly, statin use has 
increased significantly (among those between age 45 
and 64 years, statin use in men increased from 2.5% 
to 16.8% and from 1.9% to 13.5% in women; 
among those 65 years of age or older, statin use 
increased from 1.9% to 38.9% in men and from 
3.5% to 32.8% in women). Aspirin, beta-block-
ers, and ACEIs/ARBs have also contributed to the 
decline in cardiovascular mortality in the United 
States (N Engl J Med 2010;362:2150-2153).  �

Folic acid and vitamin B12 for CAD
Unfortunately, lowering homocysteine with folic 

acid and vitamin B12 does not seem to be a benefit 
to patients with coronary artery disease. In a study 
from the United Kingdom, more than 12,000 survi-
vors of myocardial infarction were randomized to 2 
mg folic acid plus 1 mg vitamin B12 daily vs match-
ing placebo, with the main outcomes being first 
major vascular event such as coronary event, stroke, 
or noncoronary revascularization. Folate and vita-
min B12 were effective at reducing homocysteine 
levels by 28%; however, there was no difference in 
the rate of major vascular events over the 6.7 years 
of follow-up (25.5% active treatment vs 24.8% 
placebo; P = 0.28). Individually, there was no effect 
on major coronary events, stroke, or noncoronary 
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revascularizations, nor was there a survival benefit 
from active treatment. Interestingly, the authors also 
looked at incidence of cancer and found no differ-
ence in that outcome either. The authors conclude 
that long-term reductions in blood homocysteine 
levels with folic acid and vitamin B12 do not have 
a beneficial effect on vascular or cancer outcomes 
(JAMA 2010;303:2486-2494).  �

Corticosteroids for exacerbations of COPD
Giving corticosteroids orally in lower doses is as 

effective as giving the drugs intravenously at higher 
doses for the treatment of acute exacerbation of 
COPD (ae-COPD), according to a recent study in 
the Journal of the American Medical Association. 
The records of nearly 80,000 patients in more than 
400 hospital admissions for ae-COPD who received 
steroids were reviewed. The primary outcomes were 
treatment failure, defined as the initiation of mechan-
ical ventilation, inpatient mortality, or readmission 
within 30 days. The vast majority of patients (92%) 
received IV steroids. After multivariate adjustment, 
the death rate was similar in the two groups (1.4% 
IV therapy vs 1.0% oral) and the composite outcome 
was also similar (10.9% IV vs 10.3% oral). In a pro-
pensity-matched analysis, the risk of treatment failure 
was actually significantly lower among orally treated 
patients (odds ratio, 0.84; 95% confidence interval, 
0.74-0.95), as was the length of stay and cost. Of 
the orally treated patients, 22% were switched to IV 
therapy later in the hospitalization. 

The authors conclude that for patients admitted 
for ae-COPD, low-dose steroids administered orally 
are as effective, and may be safer, than higher-
dose IV steroids (JAMA 2010;303:2359-2367). 
An accompanying editorial suggests that rather 
than doing large non-inferiority studies to con-
firm these findings, sufficient evidence exists to 
change practice now with continued comparative 
effectiveness research via linked registries (JAMA 
2010;303:2409-2410).  �

Prescription drug abuse in young adults
Prescription drugs are the new drugs of abuse 

among young adults. While drug use in general 
seems to be dropping in high schools, prescrip-
tion drug abuse is skyrocketing. The recently pub-
lished National Youth Risk Behavior Survey from 
the Centers for Disease Control and Prevention 
(CDC) showed that 1 of 5 high school students 
in the United States reported abusing a prescrip-
tion drug at some time in their lives. The most 
commonly mentioned drugs were OxyContin�, 
Percocet�, Vicodin�, Adderall�, Ritalin�, and 

Xanax�. Prescription drug abuse was most common 
among white students (23%), followed by Hispanic 
students (17%), and then black students (12%). 
Not surprisingly, high school students were most 
likely to abuse drugs in their senior year (MMWR 
2010;59:1-142). While many teens get their pre-
scription drugs from medicine cabinets of family 
and friends, others order them online, and recently 
many drug dealers have begun specializing in pre-
scription drugs. 

Many young adults, however, seek opioids and 
benzodiazepines from physicians, especially in emer-
gency departments (ED). A new report from MMWR 
reports that ED visits for nonmedical use of opioid 
analgesics increased 111% from 2004 to 2008 and 
increased 29% from 2007 to 2008 alone. The high-
est number of ED visits was recorded for oxyco-
done, hydrocodone, and methadone. ED visits for 
benzodiazepines also increased 89% over the same 
period. In 2008, the rates of visits for both opioids 
and benzodiazepines increased sharply after age 17 
and peaked in the 21-24 year age group. During 
the 2004-2008 study period, the largest increase in 
ED visits to obtain drugs occurred among persons 
age 21-29 years. Findings were from the CDC and 
the Substance Abuse and Mental Health Services 
Administration, reviewing data from the Drug Abuse 
Warning Network (MMWR 2010;59:705-709).  �

ARBs and cancer risk
Do angiotensin receptor blockers (ARBs) increase 

the risk of cancer? In a widely reported study, 
researchers from Case Western Reserve performed 
a meta-analysis of 5 trials for which cancer data 
were available from more than 61,000 patients. 
Telmisartan was the ARB used in nearly 86% of 
the studies. Patients randomly assigned to receive 
ARBs had a rate of new cancer occurrence of 7.2% 
vs 6.0% for placebo (relative risk [RR], 1.08; 95% 
confidence interval [CI], 1.01-1.15; P = 0.016). 
The risk ratio was higher when the analysis was 
limited to trials where cancer was the prespecified 
endpoint (RR, 1.11; 95% CI, 1.04-1.18; P = 0.001). 
There was no difference in the rate of cancer deaths 
between the two groups. The authors conclude that 
this trial suggests that ARBs are associated with a 
modestly increased risk of new cancer diagnosis, 
but it is not possible to draw conclusions about the 
exact risk of cancer associated with each particu-
lar drug and further research is warranted (Lancet 
Oncology 14 June 2010; early online publication). 
ARBs are involved in the regulation of cell prolif-
eration, angiogenesis, and tumor progression, which 
are possible mechanisms for these findings.  �


