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Contrast echocardiography: Putting things into
perspective – a Canadian Cardiovascular
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In a recently published Canadian Cardiovascular Society/Canadian

Society of Echocardiography Position Paper on Contrast

Echocardiography in Canada, we reviewed the clinical diagnostic util-

ity of ultrasound contrast agents (UCAs) in echocardiography (1).

These agents are approved in Canada for left ventricular (LV) opacifi-

cation in suboptimal echocardiograms to enhance endocardial borders

and ventricular chambers, and assess regional wall motion. Despite

improvements in the quality of echocardiographic imaging, an esti-

mated 5% to 10% of rest echocardiograms and 20% to 30% of stress

echocardiograms remain suboptimal (2-4). The use of UCAs improves

diagnostic accuracy and contributes to a cost-effective pattern of care

(3). In previous clinical studies, UCAs have been shown to be safe and

effective in numerous circumstances such as improving the accuracy of

qualitative assessment of global LV systolic function as well as quanti-

tative assessment of LV volumes and ejection fraction, improving the

accuracy and interobserver agreement of LV regional wall motion eval-

uation, increasing the reproducibility and interobserver agreement in

stress echocardiography interpretation, and helping to define specific

anomalies (myocardial rupture, pseudoaneurysms, intracardiac

thrombi, aortic dissection, LV noncompaction, apical hypertrophic

cardiomyopathy, etc) (1). UCAs enhance Doppler signals and have

been used during transesophageal echocardiography for left atrial

appendage thrombus detection and assessment of aortic dissection (1).

REGULATORY AND SAFETY CONCERNS
In October 2007, the United States (US) Food and Drug

Administration (FDA) prompted a ‘black box’ warning to be added to

the monograph of perflutren-based UCAs (5). Health Canada quickly

followed by emitting a safety alert including similar considerations

(6). On review of the available postmarketing safety data, the FDA

raised significant concerns about the safety of perflutren-based UCAs.

New rules markedly restricting the use of UCAs in clinical practice

within the US were issued. Conditions precluding the use of these

agents included acute coronary syndromes, acute myocardial infarc-

tion, and worsening or clinically unstable heart failure. 

Review of cases

We have reviewed the four cases (5) of cardiac arrest that occurred

within 30 min of UCA administration, which have caused particular

concern and motivated the safety alert. The four cases were polymed-

icated, symptomatic patients with documented heart disease, signifi-

cant impairment of LV systolic function and serious comorbidities.

One patient was intubated for concomitant, life-threatening pul-

monary conditions and needed two pressor agents for hemodynamic

support before UCA administration. A second patient with a his-

tory of diabetes and known ischemic cardiomyopathy experienced

cardiac arrest during treadmill stress testing, 30 min after receiving

a UCA during resting echocardiography. A third patient with

recent myocardial infarction, very low ejection fraction, agitation

and progressive clinical deterioration went into cardiac arrest a few

hours after admission to a coronary care unit. A fourth patient with

a history of myocardial infarction and triple coronary artery bypass

graft surgery underwent echocardiography for worsening heart fail-

ure. He developed symptomatic hypotension and cyanosis, and

experienced cardiac arrest. The suspected cause of death was mas-

sive pulmonary embolism. These four patients suffered a cardiac

arrest within 30 min of UCA injection. However, in all cases, the

cause of death was deemed unrelated to contrast administration by

treating physicians.

Recently, a similar case occurred in a Canadian centre (personal

communication), the details of which were forwarded to Health

Canada. An elderly patient with previous myocardial infarction and

other significant comorbidities underwent coronary artery bypass graft

surgery, after a non-ST elevation myocardial infarction. The initial

postoperative period was characterized by hemodynamic instability

but the patient improved after a few days and was transferred to the

ward. Ten days after the operation, the patient displayed increased

shortness of breath, tachycardia, hypotension, rising white blood cell

count and deteriorating renal function. Transthoracic echocardiogra-

phy was performed, and a UCA was administered to assess LV systolic

function because of suboptimal visualization of the endocardium. The

patient was clinically stable during image acquisition and the

contrast-enhanced echocardiographic images revealed an LV ejection

fraction of less than 15%. The patient suffered a cardiac arrest 5 min

after UCA administration. Autopsy results demonstrated severe dila-

tion of both ventricular chambers, empyema and aspiration bron-

chopneumonia. The cause of death was believed to be unrelated to

UCA administration.

DISCUSSION
While we should not ignore these incidents, it is impossible to con-

clude that there is a cause-effect relationship between UCA use and

these fatal events. This is especially true in patients with severe car-

diac conditions and significant comorbidities for whom a fatal cardiac
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event may reflect disease progression and severity. Other experts

within the field have also raised the issue of the confounding effects of

‘pseudocomplication’ in the interpretation of these adverse events (7).

This is supported by mortality data from a recently published retro-

spective analysis (8) of 16,671 consecutive echocardiograms per-

formed on hospitalized patients, demonstrating a similar, low (0.4%)

mortality rate within 24 h of echocardiography, regardless of whether

patients received (n=6196) or did not receive (n=12,475) a UCA dur-

ing the study. In a similar retrospective study that was recently pre-

sented at the annual Scientific Session of The American College of

Cardiology (9), investigators examined the clinical outcomes of

23,659 consecutive transthoracic and stress echocardiograms that used

UCAs, compared with approximately 6000 studies that did not use

UCAs. No deaths or serious adverse events occurred within 30 min in

the group that received UCAs. At 24 h, there were three nonfatal

myocardial infarctions and one death in the contrast-agent group,

none of which were attributed to UCA use. This was compared with

seven nonfatal myocardial infarctions and one death in the

6000 patients who did not receive contrast agents. From the numbers

stated in the FDA alert, the incidence of death associated with UCAs

is less than one in 200,000 patients, and the risk of serious adverse

reactions is one in 10,000 patients. Of course, because these serious

events occurred after a review of the post-marketing safety data of

perflutren-based UCAs, there is a potential for bias due to under-

reporting. However, an underestimation seems less likely in the case of

rapid onset (within 30 min of administration), fatal events such as

those that prompted the UCA safety alert from regulatory agencies.

There have been a total of 9500 doses of Definity (Lantheus

Medical Imaging, USA [formerly Bristol-Myers Squibb Medical

Imaging, USA]) sold in Canada and over 2,000,000 in the US since

its introduction in 2001 (Bristol-Myers Squibb Medical Imaging, per-

sonal communication). Optison (GE Healthcare, USA), the other

perflutren-based agent included in the FDA alert, is not marketed in

Canada. We have all previously used these agents in hospitalized

patients with unstable clinical conditions such as acute myocardial

infarction, decompensated heart failure, cardiogenic shock and

mechanical ventilation for respiratory failure, which are conditions

that preclude the use of UCAs under the October 2007 updated prod-

uct monograph in the US. Echocardiography remains the imaging test

of choice to assess cardiac structure and function in these unstable

patients with severe medical conditions because of its clinical utility,

wide availability, safety and portability. Unfortunately, these echocar-

diograms are more likely to be nondiagnostic due to poor visualization

of the LV endocardium. In these patients, the use of UCAs improves

the diagnostic yield of echocardiography and provides important

information on ventricular function that referring physicians require

for adequate management (10). The inability to use UCAs has the

potential to adversely affect patient care. Other diagnostic tests that

may be pursued, such as cardiac magnetic resonance imaging, cardiac

computed tomography and cardiac catheterization, are less widely

available, more expensive, require transportation of these potentially

unstable patients and have their own inherent risks. Thus, in our

experience, UCAs have been a safe, clinically useful and valuable tool

in the practice of echocardiography in Canada.

As physicians, the safety of our patients remains the number one

priority; therefore, we take this safety alert very seriously. However,

optimal care involves balancing the possible risks to the patient with

the expected value of any diagnostic procedure on guiding subsequent

medical management. Every day, Canadian physicians are faced with

decisions that impact patient lives. We carefully consider both the

risks and benefits on an individual basis when ordering any diagnostic

test. For example, diagnostic coronary angiography carries a risk of

myocardial infarction, stroke or death of one in 1000 that must be

weighed against the value of determining the presence and the extent

of coronary artery disease (11,12). Moreover, a mere transesophageal

echocardiogram, a logical complement to many nondiagnostic

transthoracic exams, carries a risk of death of one in 10,000 (13).

The October 2007 product monograph updates had an immediate

impact on the practice of echocardiography. In response to the FDA

alert, cardiologists and echocardiographers made an impassioned plea

to the FDA to systematically review the previous and recent evidence

of contrast efficacy and safety, and to reconsider the black box warn-

ing. In Canada, we also made an appeal to Health Canada to provide

rational and balanced regulations for the use of UCAs. Based on

available evidence, we believe that while monitoring is always advis-

able in symptomatic, hospitalized patients with cardiac disease

regardless of whether they are undergoing UCA studies, the use of

routine cardiac monitoring in stable, ambulatory cardiac patients,

and especially those without a history of cardiac disease, is question-

able. In addition, as physicians, we would like the opportunity to con-

tinue our practice of assessing the risks and benefits of a contrast

echocardiographic study, even in unstable patients in whom the ben-

efits of the improved diagnostic yield of echocardiography using

UCAs may outweigh the extremely low risks associated with the

administration of these agents. Our intent is not to ignore the poten-

tial risks of these agents. Thus, we have suggested establishing a reg-

istry of patients undergoing UCA studies that will closely track

echocardiographic contrast use in our patients, and prospectively

monitor for serious adverse reactions. A similar registry is planned

within the US. Furthermore, we have proposed a multicentre out-

comes study in Canadian patients who receive UCAs, to further

define the benefits and potential risks of their use. In this fashion, we

can accurately establish the true safety profile and inherent risks of

these agents in contemporary clinical practice. 

SUBSEQUENT EVENTS
In an unprecedented move, and after much discussion with physician

groups, the FDA revised the black box warning on UCAs in April

2008 (14). Many of the contraindications, such as acute coronary syn-

dromes, myocardial infarction and clinically unstable heart failure,

have been removed and placed into the warnings section. In addition,

the requirements for monitoring are now only restricted to patients

with pulmonary hypertension and unstable cardiopulmonary condi-

tions, who likely should be monitored regardless of UCA administra-

tion. According to the revised US labelling, the current

contraindications to Definity use are known or suspected right to left

shunt (further details are not specified, but are unlikely to include

patent foramen ovale), hypersensitivity to perflutren and intra-arterial

injection. In May 2008, a letter from Lantheus Medical Imaging (for-

merly Bristol-Myers Squibb Medical Imaging) in consultation with

Health Canada was released on Health Canada’s Web site, announc-

ing a similar amendment in Canada (15). 

At the recently completed Annual Scientific Sessions of the

American Society of Echocardiography 2008 in Toronto, Ontario, an

open forum discussion was held with key panel members from the

FDA. At the conclusion of the session, commitments were made to

continue open dialogue between involved parties, with ongoing mon-

itoring of UCA use, both regarding the efficacy and safety of UCAs in

clinical practice. The corresponding response from Health Canada

and their proposed changes to the product monograph are expected

very soon. 

SUMMARY
The extremely low risks associated with UCAs and their proven ben-

efits must be weighted against the risks and benefits of alternative

diagnostic modalities. Rather than restricting the use of contrast

echocardiography, insisting on its proper use would have seemed

more appropriate if there was any biological plausibility between the

five fatal events and UCAs. The recent change in the FDA’s stance

on the use and safety of UCAs reflects this approach, and is a step in

the right direction. Finally, prospective studies are needed to differ-

entiate between causality and fortuitous association, and clarify the

link between contrast echocardiography and the extremely rare



occurrence of catastrophic events that, as of yet, were strictly

described in patients with severe cardiac conditions and severe asso-

ciated comorbidities.
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