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Impact of Red Blood Cell Transfusion on Clinical Outcomes in Patients
with Acute Myocardial Infarction

Doron Aronson, Miry Blich, Michael Kapeliovich, Rafael Beyar, Walter Markiewicz,
Haim Hammerman

Cardiology, Rambam Medical Center, Haifa, Israel

Background: There remain divergent views regarding the safety of treating anemia with red
blood cell (RBC) transfusions in patients (pts) with acute coronary syndrome (ACS).
Methods: We used a prospective database to study the effect of RBC transfusion in pts with
acute MI (n = 2358). Cox models were used to determine the association between RBC
transfusion and 6-months outcomes. The models adjusted for baseline variables, propensity
score for transfusion, and nadir hemoglobin (Hb) prior to the transfusion.

Results: One hundred and ninety two patients (8.1%) received RBC transfusion. Six-month
mortality rates were higher in pts receiving transfusion (28.2% vs. 11.7%, P<0.0001). The
adjusted hazard ratio [HR] for mortality was 1.9 in transfused patients (95% 1.3-2.9). There
was a significant interaction between RBC transfusion and nadir Hb with respect to mortality
(P=0.004). Stratified analyses showed a protective effect of transfusion in pts with nadir Hb
<8 g/dL (adjusted HR 0.13, P=0.013; Figure). By contrast, transfusion was associated with
increased mortality in pts with nadir Hb >8 g/dL (adjusted HR 2.2, P<0.0001). Similar results
were obtained for the composite endpoint of death/MI/heart failure (P for interaction=0.04;
Figure).

Conclusion: RBC transfusion in pts with acute MI and Hb <8 g/dL. may be appropriate. The
increased mortality observed in transfused pts with nadir Hb above 8 g/dL underscores the
clinical difficulty of balancing risks and benefits of RBC transfusion in the setting of ACS.
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Is the Increased Use of Coronary Angiography in Acute Coronary Syndromes
Accompanied by a Survival Benefit?

David Harpaz "%, Yoseph Rozenman***, Valentina Boyko?, Solomon Behar **, Shmuel Gottlieb **

! The Heart Institute Holon, E. Wolfson Medical Center, Holon, 2 The Neufeld Cardiac
Research Institute, Sheba Medical Center, Tel-Hashomer, Ramat-Gan, ®Sackler School of
Medicine, Tel-Aviv University, Tel Aviv, Israel

Objectives: Although the common practice of treatment of Acute Coronary Syndromes (ACS)
includes coronary angiography (CA) with the intention to perform coronary revascularization, it is
not clear whether such strategy is accompanied by a survival benefit in all age groups.

Methods: The study cohort comprised 5,398 patients with ACS derived from 3 prospective
national surveys performed in 2000, 2002 and 2004 1n all 25 CCU's operating in Israel. Baseline
characteristics, hospital course, management and 1-year mortality were analyzed by 3 age groups:
< 50 years old, 50-75 y.o. and > 75 y.o. and by the year of the index event of ACS. CA was used
as a surrogate for mechanical revascularization enabling an intention to treat analysis. The
association between in-hospital CA and 1-year mortality was assessed by the Cox regression
analysis, adjusting for multiple factors known to influence the decision of performing CA as well
as mortality.

Results: Baseline characteristics differed significantly between the 3 age groups as well as the rate
of CA which significantly increased in each age group along the study period: the rate of CA in
patients < 50 y.o. was 70%, 83.2% and 82.3% in 2000, 2002 and 2004, respectively. In the 50-75
y.0. patients these rates were 63.4%, 73.4% and 81.9%, respectively and 39.6%, 48.5% and 57.1%
in the older group. The performance of CA was accompanied by a 1-year survival benefit within
each age group; mortality was significantly lower in patients who underwent CA in comparison to
counterparts who did not: HR=0.31 (95% CI 0.1-0.94, p=0.04) in the younger group, HR=0.5
(95% CI 0.38-0.65, p<0.0001) in the intermediate group and HR=0.54 (95% CI 0.42-0.71,
p=0.0001) in the older group, reflecting the enormous differences between patients who underwent
CA and those who did not. The increased use of CA was accompanied by a survival benefit only
in the intermediate age group (mortality of 10.4%, 7.6% and 6.6%, in 2000, 2002 and 2004,
respectively). However, no survival benefit was observed in the younger and the older groups. The
over all 1-year crude cumulative mortality in 2000, 2002 and 2004 was 2.2%, 1.1% and 2.7% ,
respectively in the younger group and 27.8%, 24.5% and 26.2% respectively, in the older group
(p=0.5, p for trend=0.6).

Conclusion: Patients with ACS who undergo CA during hospitalization have a better prognosis at
1-year. However, the increased use of CA in the treatment of ACS along the years was not
accompanied by a change in 1-year survival in all age groups.
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Acute Myocardial Infarction (AMI) and Pregnancy: Changes in Clinical Profile,
Treatment, and Outcome
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Background: The published clinical profiles, treatments and outcomes of patients with AMI
during pregnancy and the postpartum period were outdated.

Methods: Chart review of patients with documented pregnancy-related AMI before 1995 and
between 1995-2006.

Results:
Variable Before 1995 1995-2006
(n=125) (n=103)
Mean age £SD, y, range 33+6 (16-45) 3345 (19-44
Anterior Ml location, n/n (%) 89/122 (73) 73/94 (78)
Multiparous, n/n (%) 93/111 (84) 53/80 (66)
Hypertension, % 19 15
Diabetes mellitus, % 5 11
Smoking 26 45
Family history of MI, % 8 22
Hyperlipidemia 2 24
Preeclampsia, % 11 6
Elective cesarean section, % 14 19
Semielective/emergency cesarean section, % 12 19
Heart failure/cardiogenic shock after M1, # (%) 25 (19) 9
Coronary anatomy available, # (%) 68 (54) 96 (93)
Stenosis 29 (43) 41 (43)
Thrombus 14 (21) 8
Dissection 11 (16) 28 (29)
Spasm 1 2
Embolus - 2
Normal 20 (29) 13
Intracoronary/systemic thrombolytic drug
treatment for coronary thrombosis, 7 (%) 1(1) 10 (9)
Percutaneous coronary angioplasty with or
without stenting, n/n 1/58 (2%) 38/90 (42%)
Death, 7 (%)
Mothers 26 (21) 11(11)
Infants 16 (13) 6

Conclusions: Pregnancy-related AMI occurs mostly in multiparous women. AMI is anterior
in >70% cases. Coronary dissection is responsible in ~30% cases. Patients diagnosed between
1995-2006 had a higher incidence of diagnostic cardiac catheterization and treatment
(coronary reperfusion by either thrombolytic therapy or percutaneous intervention) and
significantly better outcome (lower rate of cardiogenic shock and less maternal and fetal
mortality) than those diagnosed before 1995.
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Incidence, Predictors and Outcome of Upper Gastrointestinal Bleeding in
Patients with Acute Coronary Syndromes
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Background: The broad utilization of revascularization and antithrombotic drugs has led to
improved outcome of patients with acute coronary syndromes (ACS). Nevertheless, these
strategies are associated with a substantial risk of bleeding, which is associated in turn with
increased mortality.  Most bleeding episodes are related to arterial punctures. The
characteristics and outcome of patients who develop upper gastrointestinal (UGI) bleeding in
this setting have received little attention.

Methods: Using computerized databases we identified all patients admitted to our center
between 5/97 and 11/07 for an ACS who developed UGI bleeding during their hospital stay.
For each case we randomly selected 3 control cases that were matched for age, gender, ACS
subtype and the use of lytics. Multiple relevant baseline characteristics, as well as
antithrombotic agents, revascularization strategy, endoscopy reports and 30-day mortality were
recorded.

Results: 7690 patients were hospitalized in our ICCU during the study period, of whom 64
(0.8%) developed UGI bleeding, with a majority of male gender (72%). Endoscopy was
performed in 35 of them. Patients with an upper GI bleeding tended to be older (6712 vs.
64+11, p=0.06). There were no significant differences between groups in diabetes and other risk
factors, revascularization strategy, the use of anti platelet agents and the type of ACS. Patients
who bled were more frequently treated with unfractionated heparin, either alone (20% vs. 3%,
p<0.001) or combined with LMWH during the same hospital stay (36% vs. 15%, p<0.001).
Conversely, enoxaparin was used much less frequently in patients who bled (23% vs. 58%,
p<0.001). Patients who developed UGI bleeding had a substantially higher 30-day mortality
rate (34% vs. 5%, p<0.001). Among patients for whom endoscopy was available the source of
bleeding was similarly distributed between the esophagus, stomach and duodenum. Gastritis
and duodenitis were the most common findings.

Conclusions: Upper GI bleeding occurring in patients with ACS carries a very high risk of
mortality. The use of unfractionated heparin rather than enoxaparin was associated with a
substantial risk for this morbid complication.
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Clinical Characteristics and Mortality Outcome of ACS Patients Treated
with Bare Metal vs. Drug Eluting Stents: Insights from the National
ACSIS-2004 and ACSIS-2006 Registries
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Background: The use of drug eluted stents (DES) in patients with acute coronary syndrome
(ACS) which 1s primarily due to coronary atherothrombosis remains a topic for ongoing
clinical investigation and mortality data are still awaited.

Methods: We¢ investigated the pattern of DES vs. bare metal stents (BMS) utilization during
the course of ACS in the ACSIS (Acute Coronary Syndrome Israeli Survey) 2004 and 2006
registrics. We compared the basecline characteristics and short-term outcomes among the two
surveys in patients who underwent PCI using either DES or BMS during or soon following the
course of ACS (e.g. unstable angina, non-STEMI and STEMI). Major clinical characteristics
and mortality outcomes up to 30 days were analyzed.

Results: DES utilization during the course of ACS approximately doubled between 2004
(16.7%) and 2006 (36.1%). The main demographic and short-term mortality results are shown
in the Table as follow:

ACSIS 2004 ACSIS 2006
DES BMS DES BMS

(n=163) (n=812) | (n=431) (n=763)
Men 77 78 82 81
Age (yrs) 63.6+12*% 61.3+12 | 61.5%12 61.8+12
Diabetes (%) 31 27 34= 26
STEMI (%) 39% 64 32% 68
Non-STEMI (%) 61% 36 68 % 32
Killip Class >2 (%) 16 16 14 13
PCI as Primary mode of 21% 56 30% 75
reperfusion
Mortality data @30 day (%) 1.2 35 2.8 32

* Statistical significant difference comparing DES to BMS groups (p=0.05)
Using a logistic regression analysis model, the patient's age (by 10 vears increment) was the
most powerful independent predictor for one month morality (OR=1.96 in ACSIS-2006 and
OR=1.77 in ACSIS-2006, p<0.05 for both) while STEMI presentation emerged as an
independent predictor for short-term mortality in ACSIS-2006 (OR=1.80, p<0.05) and
regardless of the stent category being utilized (1.e. DES vs. BMS).
Conclusion: In Isracl, the prevalence of DES utilization during the course of ACS 1is
increasing (from 2004 to 2006) mainly among the non-STEMI patients. The short-term
mortality 1s primarily afflicted by patients’ age and STEMI clinical presentation rather by the
stent type (i.e. DES vs. BMS) being utilized and long-term data are still awaited.
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Coronary Computed Tomography Angiography:
Evaluation of Patients in the Chest Pain Unit
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Background: 64-slice coronary CT angiography (CCTA) is established as a reliable tool in
diagnosing coronary artery disease (CAD). Data regarding its utilization in the chest pain unit
(CPU) are scarce.

Methods: 618 patients were admitted to the CPU during 5/2006-5/2007. 52 pts were
hospitalized before performing any non-invasive test for evidence of myocardial ischemia. Of
the remaining 566 patients, 232 underwent CCTA, 68 underwent stress echocardiography,
and 266 underwent SPECT imaging. Exclusion criteria for CCTA: creatinine >1.4mmol/l,
weight >130kg and known history of CAD. CCTA scans were performed using a 64 slice
scanner (Brilliance, Philips) using beta blockers for heart rate control.

Results: CCTA findings were: normal in 142 (61%); non-obstructive CAD in 56 (24%) and
technically suboptimal in 19 (8%) Coronary bridging was demonstrated in 110 patients and
coronary anomalies in 3. 22 patients were referred to catheter coronary angiography (CCA)
for coronary stenosis >70% (16/22) or for suspected stenosis, but with suboptimal imaging
(6/22). Significant stenosis necessitating intervention was confirmed in 11/22 patients with
>T70% stenosis at CCTA and in none of the 6 patients with suspected stenosis, but with
suboptimal imaging. 198 patients with normal or non-obstructive CAD were discharged
without further investigation. A four-month follow-up was completed in 132 (56%) patients.
During this period, none of the patients had acute coronary syndrome, did not undergo
coronary intervention and/or die.

Conclusions: CCTA is a powerful tool for the exclusion of CAD in fast-track evaluation of
chest pain patients. CCTA may be employed for non-invasive triage of patients with chest
pain.
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