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FDA Safety Changes: Boxed Warning Added to Ultrasound Contrast
LigEllt CME/CE

Clinical Implications

The FDA has changed the safety labeling for peflutren-containing ultrasound contrast agent to indicate
that it may uncommaonly cause serious cardiopulmonary reactions, anaphylactoid reactions, and even
death. Most serious reactions occur within 30 minutes of administration of the agent.
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DEFINITY®E
(Perflutren Lipid Microsphere)

VWARHNING
SERIOUS CARDIOPULMOMNARY REACTIONS

Serious cardiopulmonary reactions, including fatalities, have occcurred uncoemmonby during or
following perflutren-containing microsphers administration [zee WARNINGS AND
PRECAUTIONS]. Mo=t =erious reactions occur within 30 minutes of adminiztration.

+ Azszezs gll patientz for the presence of any condition that precludes DEFINTY &

adminiztration [zee CONTRAINDICATIONS].
* Always have rezuzcitation equipment and trained perzonnel readity available.

ONOMAZIIA TOY $APMAKEYTIKOY ITPOIONTOZ

Luminity 150 pipoiatpa/ml ddlvpe yie Sacmopd yuo sveon 1) &yyean

2 IMOIOTIKH KAIIIOZOTIEH EYNOEEZH

. . . . a cm m .- .
Kafe ml mepeyer peyom mogotnre 6.4 x 107 pxpocpoipidie imdioy mov nemeyovy perflutren, pe
péon Sdpetpo vo sepeivetot and 1.1-2.5 pwpdpetpoe (pum). H wotd apocéyyion Tocom e cepion
perflutren avd ml etvar 150 pucpdlarpa (ud).

‘Ewboyo:
Natpo 2,679 mg ava ml
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Nuclear Medicine = Functional Art
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MPIN KAl META THN EMNANAIMATQ2H

“I'll be back!” “Oh, my back!”
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1594  Brindis et al.
ACCF/ASNC Appropriateness Criteria: SPECT MPI

J A Coll Cardiol, 2005 Cct 15460301387 -603.

ACCF/ASNC appropriateness criteria for single-photon emission computed
tomography myocardial perfusion imaging (SPECT MPI): a report of the American
College of Cardiology Foundation Quality Strategic Directions Committee
Appropriateness Criteria Working Group and the American Society of Nuclear
Cardiology endorsed by the American Heart Association.

JACC Vol. 46, No. 8, 2005
October 18, 2005:1587-605

Table 7. Risk Assessment: Post-Revascularization (PCI or CABG)

Appropriateness
Criteria

Indication (Median Score)

Symptomatic
41 « Evaluarion of chest pain syndrome

A(3.0)

Asymptomatic

42 « Asy ic prior to previ U (6.0)
revascularization
o Less than 5 years after CABG

IS
.

U(4.5)

ic prior to previ

. ];cssrthzn § years after CABG

Asymp ic priof 1o previ A(7.5)
revascularization
o Greater than or equal to 5 years after CABG

e

A(7.3)

ymp ic prior to previ larizati
« Greater than or equal to 5 years after CABG

<A

Asymp ic prior to previ U* (6.5)
revascularization
« Less than 1 year after PCI

« Symy ic prior to previous revascularizati 1(3.0)
« Less than 1 year after PCI

=

U* (6.5)

y ic prior to prev
revascularization

« Greater than or equal to 2 years after PCI

49. « Symg ic prior to previ lary

« Greater than or equal to 2 years after PCI

*Median scores of 3.5 and 6.5 are rounded to the middle (Uncertain). Note: 1 (Inappropdate), U (Uncertain), and A

(Appropriate).

U (5.3)

Table 8. Assessment of Viability/1schemia

Indication

Appropriateness
Criteria
(Median Score)

Ischemic Cardiomyopathy
Assessment of Viability/Ischemia (Includes SPECT Imaging
for Wall Motion and Ventricular Function)

50.

« Known CAD on catheterization
« Pazient eligible for revascularization

Note: 1 (Inappropriate), U (Uncertain), and A (Appropriate).
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OPIZMOX BIQXIMOY MYOKAPAIOY
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Glucose [F-18]-2-deoxyglucose

A A
Circulation
GLUT 1 and 4 2 ' GLUT 1 and 4 O Cell membrane
l l Cytoplasm

Glucose [F-18]-2-deoxyglucose

| |
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i |
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Figure 33.3 Metabolic fate of fluorine-18-deoxyglucose as a marker of exogenous glucose utilization.
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Myocardial Viability

Siebelink et al (JACC 2001)
demonstrated no difference 1n cardiac

event free survival between PET and
sestaMIBI SPECT determination of

patient management 1n a prospective
randomized trial.

J Am. Coll. Cardiol, 2001:37:81-88




No Diftference in Cardiac Event-Free

Survival Between Positron Emission
Tomography-Guided and Single-Photon Emission
Computed Tomography-Guided Patient Management

A Prospective, Randomized Comparison of
Patients With Suspicion of Jeopardized Myocardium
Hans-Marc ]. Siebelink, MD?*, Paul K. Blanksma, MD, PuD,* Harry ]. G. M. Crijns, MD, PuD,*

Jeroen ]. Bax, MD, PuD, Ad J. van Boven, MD, PHD,* Tsjerk ngma MSc,

D. Albertus Piers, MD, PHD,§ Jan Pruim, MD, PuD,| Piet L. laucr MD, PuD,§ Willem Vaalburg, PHD,
Ernst E. van der Wall, MD, PuD, FACC+

Groningen and Leiden, The Netherlands

J Am Coll Cardiol. 2001 Jan;37(1):81-8
CONCLUSIONS : No difference in patient

~

management or cardiac s;'gm-“;; <.mn' ﬂ was demonstrated between management
based on 13N -ammonia' 1SFDG PET and that based on stress rest 99mT c-sestamibi

SPECT imaging. Both techm'ﬂes mav be used for management of Eatients considered for
revascularization with suspicion of jeogardized mvocardmm.
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31) Revascularization with myocara;él viability
32) Medical therapy with myocardial viability
18) Medical therapy without myocardial viability
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Survival in congestive heart failure with and without
revascularization, based on myocardial viability by dobutamine stress

echocardiography. Novac B. J Nucl Cardiol 2003;10:34-45
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Risk of Cardiac Death and
Inducible Ischemia
Role of Post-SPECT Therapy

6 4 10,627 patients
146 Cardiac death
9 4 492 All cause mortality

Medical therapy

log Hazard Ratio
w

)t

| I | |
0 12.5% 25% 32.5% 50%

% Total Myocardium Ischemic

*P<0.001
Hachamovitch R, et al. Circulation. 2003;2900-2907.
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P < 0.0001

I Revascularization
B8 Medical

T 4
n= 30 6.2
n=734

|
Non-viable

Allman KC J Am Coll Cardiol 2003;239:1151-58




Stress Myocardial Perfusion Imaging
(Nuclear SPECT) NHC 1984-2010 320 MDCT
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Coronary Revascularization

Myocardial Viability Testing and Impact

of Revascularization on Prognosis in

Patients With Coronary Artery Disease and
Left Ventricular Dysfunction: A Meta-Analysis

Kevin C. Allman, MB, BS, FRACP, FACC,* Leslee |. Shaw, PHD, T Rory Hachamovitch, MD, FACC,t
James E. Udelson, MD, FACCs

Concord, Australia; Atlanta, Gesrgia; and Boston, Massachusetts

6.0 B Revascularization
n=557 B Medical

P < 0.0001
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Viable Non-viable

Allman KC J Am Coll Cardiol 2003;239:1151-58
JACC val, 39, No. 7,

April 3, 2002:115




EDITORIAL COMMENT
Myocardial Viability

and Prognosis in

Patients With Ischemic

Left Ventricular Dystunction®

Robert O, Bonow, MD, FACC
Chicago, Ilitnois

JALE Vol, 339, No. 7, 2002

April 3, 2002:1135=-52




Taken together, these results of the Allman er al. mera-
analysis (20) represent powerful arguments in favor of
oninvasive evaluation of myocardial viability to identify the
NOSt appropriate candidares for myocardi 1l revasculariza- AANAG....

ion among patients with CAD and LV dysfunction

Need for prospective randomized trials. Clearly, a large
prospective, randomized, controlled clinical trial is necessary
to fully address the role of revascularization in the manage-
ment of patients with ischemic cardiomyopathy who do not
have angina, as well as the role of uahlhr} resting in the
decision-making process. One such randomized trial, Sur-
gical Treatment for Ischemic Heart Failure (STICH),
which is sponsored by the National Heart, Lung and Blood
Institute, will begin Eﬂt-:w]l-ng patients in 2002. It will be
over six vears before the results of STICH are available,
however, and in the interim physicians caring for patients
with CAD and LV dysfunction must continue to base
management decisions on the available dara. These dara, as
summarized by Allman et al. (20), strongly suggest that the
differentiation of viable from nonviable myocardium is a
relevant diagnostic issue in patients being considered for
medical therapy versus myocardial revascularization. While
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Contemporary Reviews in Cardiovascular Medicine
Stunning, Hibernation, and Assessment of Myocardial Viability

Paolo G. Camici, MD, FESC, FRCP; Sanjay Kumak Prasad, MD, MRCF;
Ornella E. Rimoldi, MD

From the Medical Research Council Clinical Sciences Centre and M ational
Heart and Lung Institute, Imperial College School of Medicine, London, UK
(P.C.C., S.ELPL, OLERY), and Cardiowascular Research Institute, Department
nf Medirine. Mew York Medical Calleae. Walhalla (iC.F.RA.

Conclusions

Several powerful imaging techniques can be used clinically to identify viable tissue
fand to distinguish it from scar) within dysfunctional LV segments subtended by
diseased coronary arteries, This information can be used ta stratify patients mare
effectively and to guide their subsequent treatment. Although we still lack data
from ad hoc randomized trials to prove this point unequivocally, a great number of
studies  in thousands of cases have provided compelling evidence that
revascularization of dysfunctional but wviable myocardium may lead to reverse LV
remodeling and confer prognostic benefits in patients with postischemic heart
failure,

Circulation.
ZO0DB-117:103-114
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OAT (Occluded Artery Trial) St U d L

=

Circulation Original Articles

Interventional Cardiology
AocOeveig

(KAIVIKG) peTa

aT1rd Ep@payHa, EXouv
Long-Term Effects of Percutaneous Coronary Intervention of the r g £
Totally Occluded Infarct-Related Artery in the Subacute Phase After my 510 £1TIBIU.)’OT], EiTe
Myocardial Infarction AVTIMETWTTIOTOUV

Judith 5. Hechman, MD; Hamony B. Reynolds, MD; Viadimir DZavik, MD ouvT n p n TIKa € ":8 p &
MD; Christopher E. Buller, MD; Witold Ruzyllo, MD; Zygmunt P. Sadowski, MD; AYYEIOTTAQOCTIKI).

Aldo P. Maggioni, MD; Antonio C. Carvalho, MD; James BM. Rankin, MD; Harvey D). White,

MD; Suzanne Goldherg, RN, MSN; Sandra A, Forman, MA; Daniel B. Mark, MD, MPH;

Gervasio A. Lamas, MD for the Occluded Avtery Trial hvestigators

ovascular Chinical Eesearch Center, Leon Charney Diwision of Cardic
Iew g | of ¥edicine

Conclusions—Extended follow-up of the OAT cohort provides robust evidence
for no reduction of long-term rates of clinical events after routine FCI in stable
patients with a totally occluded infarct-related artery and without severe inducible

ischemiain the subacute phase after myocardial infarction.
I
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Kaplan-Meier curves for the primary end point according to intention-to-treat
analysis.
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] Hazard Ratio*: PCl vs. MED = 1.06, 95% CI (0.88-1.28), p=0.51
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At Risk Years after Enroliment

PCIl: 1101 870 784 630 438 263
MED: 1100 898 828 640 440 240 —

Learn and Live

Hochman J S et al. Circulation 2011;124:2320-2328




] Hazard Ratio*: PCl vs. MED = 0.98, 95% CI (0.78-1.22), p=0.85

Years after Enroliment

1037 999 963 879 728 518 313
1039 1015 971 906 721 510 289

At Risk
PCI: 1101
MED: 1100

151

130

Hazard Ratio*: PCl vs. MED = 1.20, 95% CI (0.86-1.67), p=0.27

Fatal and Non-fatal ReMI (%)

At Risk Years after Enroliment

PCL: 1101 945 894 806 643 447 269
MED: 1100 979 921 850 654 447 246

Hochman J S et al. Circulation 2011;124:2320-2328

130
112

] Hazard Ratio*: PCl vs. MED = 1.25, 95% CI (0.89-1.75), p=0.20

At Risk Years after Enroliment

PCI: 1101 996 945 894 806 643 447
MED: 1100 1011 979 921 850 654 447

D 30

Hazard Ratio*: PCl vs. MED = 0.97, 95% CI (0.66-1.42), p=0.87

CHF Class IV (%)

Years after Enroliment

1002 068 912 825 667 277
1002 976 923 854 659 250

At Risk
PCI: 1101
MED: 1100

American Heart
Association

137
114
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AH OAT-NUC Study

Amvericarn Heart Jowrmal

Investigation

The Occluded Artery Trial (OAT) Viability Ancillary Study
(OAT-NUC): Influence of infarct zone viability on left
ventricular remodeling after percutaneous coronary

intervention versus optimal medical therapy alone

N

V] A
James E. Udelson MD* o , Camille A. Pearte MD, MPH®, Carey D. Kimmelstiel MD?, Mariusz Kruk

MD?, Joseph A. Kufera MA®, Sandra A. Forman MA®, Anna Teresinska MD®, Bartosz Bychowiec MD',
Jose Antonio Marin-Neto MD?, Thomas Hochtl MD", Eric A. Cohen MD', Paulo Caramori MD, PhD',
Benita Busz-Papiez MD", Christopher Adibrecht MD, MBA', Zygmunt P. Sadowski MD®, Witold Ruzyllo
MD?, Debra J. Kinan RT(N)?, Gervasio A. Lamas MD™, Judith S. Hochman MD"

Hence, the data from the OAT-NUC study suggest that in the contemporary era of comprehensive
postinfarction medical therapy, IZ viability does notinfluence LV remodeling nor the remodeling
response to PCI, as opposed to medical therapy alone. The data also suggest that residual 1Z viability
fails to identify a subgroup of clinically stable post-MI patients with total occlusion of the IRA who will
accrue a remodeling benefit over a 1-year chservation as a consequence of revascularization during the
subacute phase of MI.

American Heart Journal
Velume 161, lssue 3, March 2011, Pages 611-621



OAT-NUC Study

AoOeveic e BILWOIPO HUOKAPODIO META ATTO
EUPPAYMA, EJ@avICOUV O€ EVa £TOC TO i0IO
remodeling TNG ap. KolAiag, €iTe
AVTIMETWTTIOTOUV CUVTNPENTIKA EITE UE
QYYEIOTTAQCTIKN.

AoOeveic e BIwoIuo HUOKAPDIO META ATTO
EPPPayua, egaviouv o€ Eva €T0C augnon Tou
LVEF, €ite avTIUETWTTIOTOUV OUVTNPENTIKA EITE JE

QYVYEIOTTAQCTIKN.
|
AH

Amerecan Heart Jowrmal

American Heart Journal

Velume 161, lssue 3, March 2011, Pages 611-621




remodeling...
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American Heart Journal
Velume 161, Issue 3, March 2011, Pages 611-621
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Velume 161, Issue 3, March 2011, Pages 611-621




May 2004 and June
2006

Enrolled in OAT-NUC
Enrolied bistween [ N =124 } 20 of 217 OAT sites

| I
Randomized to PCI Randomized to MED
N = 61 N =63

Lost to follow-up=2 Lost to follow-up=3
Died=4 Died=3
BL or 1-yr data unusable=0 BL or 1-yr data unusable=1

—
Paired data for infarct size Paired data for infarct size
& viability (1-year-BL) & viability (1-year-BL)
N=55 N =56

Paired data for Wall Motion Paired data for Wall Motion

(1-year-BL) (1-year-BL)
N =53 N =53

. ;

Paired data for LVED, LVES, and Paired data for LVED, LVES, and
Ejection Fraction, (1-year-BL) Ejection Fraction, (1-year-BL)
N =53 N =52

American Heart Journal
Velume 161, Issue 3, March 2011, Pages 611-621




The Heart Failure Revascularisation Trial
(HEART)
John G.F. Cleland!.”, Melanie CalvertZ, Nick FreemantleZ, Yvonne Arrow!,

Stephen G. Ball3, Robert S. Bonserd, Sudipta Chattopadhyay!, Michael 5. Morell>,

Dudley |. Pennell® and Roxy Senior?

Conclusion & conservative management strategy may not be inferior to one of

coronary arteriography with the intent to revascularize in patients with heart

failure, LW sy=stolic dysfunction, and extensive myocardial viability. Howewver,

this study was underpowered and, further, larger trials are required to settle this

issLIe.

2& ao0eveic yE KAPOIOKK AVETTAPKEIA KAl BIWCIMO
MUoKAapOIo eTIfiwon oTa 5,5 xpovia

EITE AVTIMETWTTIOTNKAV ETTEUPRATIKA EITE OUVTN-
PNTIKA.



e NEW ENGLAND
JOURNAL of MEDICINE

ORIGIMAL ARTICLE

NMvocardial Viability and Survival i Ischemic Left Ventricular
Dvstunction

Rokert O, Bonowe, WD, Gerald Maurer, M.D., Kerey L. Lee, PhD., Thomas &. Haolly, MO, Philip F. Binkley, M.D., Patrice
Dezvigne-Mickens, M.D., Jaroslsw Drozdz, M.D., Ph.D., Pedro S, Farsky, M.D., Athur M. Feldman, M.D., Torsten Doenst, MDD,
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CONCLUSIONS

The presence of viable myocardium was associated with a greater
likelihood of survival in patients with coronary artery disease and left
ventricular dysfunction, but this relationship was not significant after
adjustment for other baseline vanables. The aszessment of
myocardial viability did nat identify patients with a differential survival
benefit from CABG, as campared with medical therapy alone
(Funded by the Mational Heart, Lung, and Blood Instituteb
ClinicalTrals. gov number, MCTOODZ 3595
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Hazard ratio, 0.64 (95% Cl, 0.48-0.86)
P=0.003

Without viability

Probability of Death

With viability

2 3 4
Years since Randomization

No. at Risk
Without viability 114 99 80 63
With viability 487 2 371 294

Kaplan—-Meier Analysis of
the Probability of Death, According
to Myocardial Viability Status.

The comparison thal is shown has not
been adjusted for other prognostic
baseline variables. After adjustmeant for
such variables on multivariable
analysis, the between-group difference
was not significant (P=0.21),
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o Kaplan—-Meier Analysis of
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0.5 Myocardial-Viability Status and
Treatment.

Probability of Death

CABG (25 deaths)

T T

Years since Randomization

No. at Risk
Medical therapy 60 44 39 29
CABG 54 41 41 34

B Wwith Myocardial Viability

0.9+

At 5 years in the intenfion-to-treat 0.8
analysis, the rales of death Tor patients 0.74
without myocardial viability were 41.5% 0.6
in the group assigned o undeargo 0.5-
coronary-arlery bypass grafling (CABG) 0.4+ Medical therapy (95 deaths)
and 55.8% in the group assigned to 0.3

recaive madical therapy (Panal A) 0.2 CABG (83 deaths)
0.1+

Among patients with myocardial o0 2 3 4

viability, the respective rates wera Years since Randomization
31.2% and 35.4% (Panel B) No. at Risk

Medical therapy 243 219 206 179 146 94
CABG 244 213 203 192 148 94

Probability of Death
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