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Dr. Stephen Galson: 
Dockets Management Branch 
US Food and Drug Administration 
Department of Health and Human Resources 
Room l-23 
12420 Parklawn Drive 
Rockville, MD 20857 

Re: Docket Number 200540107 
Citizens Petition concerning giycoprotein IIb/IIIa inhibitors - tirofiban, 
lamifiban, eptifibitide, and abciximab for acute coronary syndromes in women 

Dear Dr. Galson: 

In accordance with CFR 10.30, Guilford Pharmaceuticals Inc. is submitting four copies of the 
attached document in response to Citizen Petition No. 2005-00107 “Citizens Petition concerning 
glycoprotein Ilb/IIIa inhibitors - tirofiban, lamifiban, eptifibitide, and abciximab for acute 
coronary syndromes in women,” dated March 1,2005. Guilford’s stance on the petition is 
detailed and is attached. Literature references are also included. Agency dialogue is welcomed 
regarding this position. 

If you require further information, please contact me  at (410) 631-8556, or in my  absence, Ms . 
Nataskia Lampe, at (410) 631-8156. 

T imothy K. Ressler 
Vice President, Regulatory Affairs 

TKR/lkb 

cc: Norman Stockbridge, M .D., Ph.D. 
Acting Director 
Division of Cardio-Renal Drug Products 
O ffice of Drug Evaluation and Research 

6611 Tnbutay Street l Baltimore, Maryland 21224 l (410) 631-6300 l (410) 631-6884 Fax 



July 15, 2005 

To Whom It May Concern, 

We appreciate Dr. Redburg’s concern regarding the use of GP lIb/lIIa receptor antagonists in 
women with ACS based on the meta-analysis published by Boersma, et al’. Given the impact 
that coronary artery disease has on women’s health, it is important to discern gender differences 
in treating this disease whenever possible. However, we do not agree with Dr. Redburg’s 
conclusion that all GP IIb/lIIa inhibitors should undergo a labeling change based on Boersma’s 
meta-analysis data. 

Claiming a class effect based upon Boersma’s data is problematic for reasons outlined below. 
It is widely believed that a meta-analysis cannot take the place of properly designed and well- 
controlled clinical trials. Drawing valid conclusions about subgroups of patients from the meta- 
analysis is even more difficult-particularly when it appears there are subgroups of women (see 
below) who may benefit from the treatment in question. 

The studies included in the meta-analysis make an argument for a GP IIb/lIIa inhibitor class 
effect for women untenable, as many of these studies evaluated drug regimens that are not 
approved for ACS patients.. PARAGON A and PARAGON B were two studies involving 
lamifiban. Lamifiban was never approved by the FDA for treating ACS patients, regardless of 
sex. Similarly, the GUSTG IV trial demonstrated worse outcomes for ACS patients receiving 
abciximab in whom an early invasive management strategy was not planned. Based on these 
results, abciximab is contra-indicated in this ACS patient population/setting. Finally, the PRISM 
trial, a comparison of tirofiban to heparin on a background of aspirin, is not in keeping with the 
approved indication for tirofiban, which includes the use of heparin and aspirin concomitantly. 
In the PRISM-PLUS trial, the tirofiban alone arm was terminated early due to a finding of 
increased mortality. 

An analysis of women in the PRISM-PLUS trial was published, evaluating the use of tirofiban 
plus heparin versus heparin alone2. Early timepoints demonstrated a trend toward a benefit for 
female ACS patients who were treated with tirofiban/heparin. While later timepoints (30 and 
180 days) did not demonstrate a sustained benefit, they also did not demonstrate an increased risk 
for adverse outcomes, as was reported in the meta-analysis and specific GP lIb/IIIa inhibitor trials 
within the meta-analysis (e..g., PURSUIT). Investigators acknowledged that small patient 
numbers make interpretation of the PRISM-PLUS data difficult. Furthermore, cardiac biomarkers 
(troponin levels) were not captured in PRISM-PLUS, making it difficult to determine how the 
subset of troponin positive women fared. 



In the Boersma meta-analysis the subset of women who had positive troponin levels appeared to 
benefit from GP IIbiIIIa inhibitors as did the troponin positive men, even though information on 
baseline cardiac troponins ‘was only available for 35% of the entire population. “There was no 
statistical evidence of a differential treatment effect between men and women if patients were 
stratified according to their baseline troponin concentration’.” This finding caused the 
investigators to question whether both sexes were similar with regard to the significance and 
instability of the underlying CAD. The investigators felt that the difference in results based on 
gender may be more a reflection of the underlying pathobiology of the ACS, with the group of 
patients who experienced plaque rupture and intracoronary thrombus formation responding 
favorably to intensive antiplatelet therapy regardless of sex. Given this belief, they concluded 
that . ..“ a differential treatment strategy between men and women presenting with definite ACS is 
not recommended at present’.” This conclusion is in keeping with clinical practice and the 
ACC/AHA guidelines’, which recommend the use of GP IIb/IlIa inhibitors for patients 
undergoing PC1 and for high-risk ACS patients in whom PCVcath is not planned 

We share Dr. Redburg’s desire to find the optimal pharmacotherapy to treat women with ACS. 
While some GP IIb/IIIa inhibitors may be ineffective/harmful for certain subgroups of patients, it 
is misleading to extrapolate individual study results to a class of medications when the studies 
examined do not reflect labeled indications or current clinical practice. While the lack of 
prospective randomized clinical trial data for women with ACS is frustrating, we do not believe 
it prudent to rely on imperfect methods of data analysis for subgroups as a substitute to a well- 
designed clinical trial - particularly when there may be high-risk subgroups of women who may 
benefit from the treatment. 
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Effect of platelet glycoprotein IIb/IIIa receptor 
blockade with tirofiban on adverse cardiac events 
in women with unstable angina/non-ST-elevation 
myocardial infarction (PRISM-PLUS Study) 
Thao Huynh, MD,’ Pierre Theroux, MD,b Steven Snapinn, PhII,= and Ying Wan, MSc,= for the PRISM-PLUS 
Investigators Montreal, Quebec, Canada, and Blue BeU, Pa 

Background P revious trials demonstrated the efficacy of platelet glycoprotein lib/Ill a receptors blockade with tirofi- 
ban in reducing acute ischemic events in patients with unstable angina/non-ST-elevation myocardial infarction. little is 
known about the effect of tirofibon (among women with acute coronary syndromes. 

Objective We aimed to determine the benefit and safety of tirofiban plus heparin versus heparin alone on cardiac 
ischemic events among women with unstable angina/non-ST-elevation myocardial infarction. 

Method and Results We performed a post hoc analysis of all women enrolled in the PRISM-PLUS triol. At early 
time points, there appeared to be a reduction of the primary composite end point of death, myocardiol infarction, or re- 
fractory ischemia among women treated with tirofiban plus heparin (RR, 0.78 and 0.67) compared with women treated 
with heporin alone. However, at 30 and 180 days, there was no significant reduction of events with the combination 
therapy of tirofiban plus heparin (treatment-by-sex interaction, P = .05). Death or myocardial infarction was not signifi- 
cantly reduced by the combination therapy among women at all time points. 

Condusions Although the effects of tirofibon in reducing the primary composite outcome were similar among men 
and women early in the study, there appeared to be a difference at the later time points. In particular, tirofiban was effec- 
-five among men,.but there wos no clear effect &n&g &omen at 30 and- i 80 d6y.s. (Am Heort j 2003; 146:668-73.) 

Platelet activation and aggregation are pivotal in the 
pathophysiology of acute coronary syndromes. Numer- 
ous clinical trials have demonstrated the effectiveness 
of platelet glycoprotein IIb/IUa inhibitors in reducing 
life-threatening complications in patients with acute 
coronary syndromes. lV4 Tirofiban had been shown to 
be effective in reducing death, myocardiil infarction, 
or refractory &hernia in patients with unstable angi- 
na/non-STelevation myocardial infarction (UA/ 
NSTEMI). 1*2 However, little is known about the benefit 
and safety of tirofiban among women with coronary 
syndromes. The objective of this study was to exam- 
ine, in a post hoc analysis of the PRISM-PLUS data, 
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whether the addition of tirofiban to standard anti- 
thrombotic therapy would be effective in women. 

Methods 
The study population, design, and the main findings of the 

PRISM-PLUS study have been described in detail elsewhere.’ 
The initial study design involved doubk-blind random assign- 
ment to 1 of 3 treatment groups: tirofiban alone, tirofiban 
plus heparin, or heparin alone. At an interim analysis, the 
tirofiban-alone arm of the study was prematurely diiontin- 
ued on the recommendation of the Data Safety Monitoring 
Board, secondary to an excessive 7&y mortality rate in these 
patients. 

Study end points 
The primary end point of PRISM-PLUS was a composite of 

death from any cause, new myocardial infarction (MI), or re- 
fractory ischemia within 7 days after mndom assignment. Re- 
hospitalization for UA/NSTEhlI was ako counted in the com- 
posite primary end point when assessed at 7 days, 30 days, 
and 6 months. Predefined secondary end points included the 
same composite end point 48 hours and 30 days atler ran- 
dom assignment, the 3 components of this end point as sepa- 
rate measures, and a composite of death or MI. 
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MI was defined as a new episode of chest pain of at Ieast 
20 minutes in duration with new Q  waves or a rise in the 
serum creatine kinase level to 2 times the upper limit of nor- 
mal. Refractory angina included the following symptoms: 
chest pain 220 minutes in duration, repetitive chest pains 
with transient ST-T changes, or recurrent ischemia with pul- 
mouary edema or hypotension or requiring intra-aortic coun- 
terpulsation or urgent corouary intervention. AB events were 
evaluated by an end point committee blinded to treatment 
assignment. 

Assessment of safely 
Bleeding events were assessed throughout the duration of 

study drug infusion and for 24 hours *after infusion by using 
the criteria developed by the tiombolysis in Myocardial In- 
farction trial group. Major bleeding was dcfiued as a decrease 
in the hemoglobin levels of 240 g/L, the need for transfusion 
of >2 units of blood, the need for corrective surgery, the 
occurrence of an intracranial or rctroperitoncal hemorrhage 
or cardiic tampouade, or any combination of these events. 
Minor bleeding was defined as a decrease of rjOg/L.’ 

Statistical analysis 
The present report focused only on the comparison be- 

tween the patients treated with tirofiban plus heparin and 
heparin alone. We excluded the patients who were randomly 
assigned to the tirofiban-alone therapy from analysis because 
this arm was discontinued prematurely. The Pearson x2 test 
was used to compare the baseline characteristics and bleed- 
ing complications except for the meau age, which was com- 
pared by Student t test. Clinical events were analyzed by 
means of a Cox proportional hazards model, and the risk ra- 
tios presented arc based on these models. Tests for the effect 
of tirotiban were based on a model with an indicator for 
treatment; tests for treatment by sex additionally included an 
indicator for sex and the product of the treatment and sex 
indicators. All Cox regression models included adjustments 
for prior use of heparin and antecedeut use of aspirin. All 
probability values were 2-sided. with values 1.05 considered 
significant. 

Results 
A total of 1915 patients were enrolled in the main 

study. We excluded 345 patients enrolled in the tirofi- 
ban-alone arm. Of the remaining 1570 patients, there 
were 252 women (31.6%) in the group who received 
tirofiban plus heparin and 254 women (32.9%) in the 
heparin arm. 

Table I describes the demographic characteristics of 
women and men. The mean age was comparable be- 
tween the two sexes. Although women had more hy- 
pertension (P < .OOOl) and diabetes mellitus (P = 
.04), they had less prior MI and coronary bypass sur- 
gery than men (P < .OOOl). High-risk clinical features 
such as transient ST elevation and NSTEMI were found 
more often in men (P = .03), whereas women had 
more T-wave inversion (P = .03). However, the mean 
TIMI risk score’ was similar in both sexes (3.87 for 

Table I. Boseline characteristics of potlents by sex 

Characteristics (n =?&I) (EZ) P 

Mean age (y 2 SD) 61.9 + 11.62 65.8 c 11.30 A6 
Prior mG&dial infarction 

M  
Prior congestive heart failure 

(%I 
Prior percutaneous coronary 

intewenticm (%) 
Prior coronary artecy bypass 

surgq (%) 
Smoking (%) 
Hypertension (%) 
Hyperchofesterolemia (%) 
Diabetes mellitus (%) 
Unstable angina (%) 
Non ST-efevatian 

myocardial infarction (%) 
Transient ST elevation (%) 
ST depression (%) 
T waves inversions (%) 
Prior therapy: aspirin (%) 
Prior heparin (%) 

498 (46.8) 

100 (9.4) 

107(10.6) 

187 (17.6) 

862 (81.3) 
525 (49.3) 
524 (49.3) 
229 (21.5) 
558 (52.4) 
506 (47.6) 

162(15.2) 
614 (57.7) 
534 (50.2) 
547 (51.4) 
700 (65.8) 

155 (30.6) 

50 (9.9) 

39 (7.7) 

44 (8.7) 

245 (48.5) 
348 (68.8) 
257 (50.8) 
133 (26.3) 
298 (58.9) 
208 (41.1) 

56lll.l) 
305 (60.3) 
283 (55.9) 
267 (52.8) 
307 (60.7) 

<.oOl 

.76 

.13 

<.ool 

<.OOl 
401 

.57 
,036 
.02 

.026 

.33 

.033 

.62 

.048 

men and 3.88 for women). The baseline characteristics 
were similar among the women randomly assigned to 
the two treatment arms. 

The incidences of the primary end point and the 
secondary combined end point of MI and death in 
women versus men, irrespective of treatment, are pre- 
sented in Table II. Despite considerable differences in 
baseline characteristics, women and men had simiiar 

rates of adverse outcomes, which is consistent with 
their simiiar TIMI risk scores. 

Figure 1 presents the risk ratios for the effect of tire 
fiban on the primary end point and the combined end 
point of death and MI among women and men. Tirofi- 
ban was clearly beneficial in men, with a reduction of 
both the composite primary end point and the com- 
bined end point of death and Ml, at all time points. 
Men treated with tirofiban plus heparin had a risk ratio 
of 0.67, 0.68, 0.73, and 0.71 for the composite end 
point at 48 hours and 7, 30, and 180 days. 

Table III compares the outcomes among women 
who received tirofiban plus heparin compared with 
the women who were receiving heparin alone. At 
early time points, women appeared to have similar 
reduction of the composite end point with tiroftban as 
men. The risk ratios for the composite end point were 
0.78 and 0.67 at 2 and 7 days, respectively, for women 
who received heparin plus tirohban. However, there 
was no clear effect of tirofiban on death and MI 
among women at all time points. A statistical test for 
quantitative interaction between tirofiban and sex was 
significant, with P = .05 for the 180day composite 
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Table II. Outcomes at 2, 7, 30, and 180 day by sex 

Tiic Events Women, n = 506 (%) 

48 Hours Composite 34(6.7) 
tvu/Deoth 7(1.4) 

7Doys composite 82(16.2) 
MI/D&h 30(5.9) 

XDays Composite lOS(20.8) 
WDeolfi 51 (10.1) 

18ODays Composik 164(32.4) 
tVU/DlXh 68 (13.4) 

~~,,~eafhrnmyoowdiolinfordionarefrtdoryirchemia;Ml,rnyooordidinfarclion 

Men, Risk ratios 
n = 1064 (%) (95% Cl) 

72(6.8) 1.02 (0.68-1.53) 
21 (2.0) 0.71 (0.30-1.66) 

161 (15.1) 1.09(0.83-1.42) 
74(7.0) 0.84(0.55-1.29) 

216(20.3) 1.04(0.83-1.32) 
Ill (10.4) 0.95(0.69-1.33) 
306(28.8) 1.16(0.96-1.40) 
149(14.0) 0.95(0.71-1.26) 

P 

.94 

.42 

.55 

.43 

.73 
-78 
.13 
.70 

Figure 1 

rncm 
p-values 

0.10 

0.0 I 

65ir--- 

0.003 

0.021 

0.006 

o.M)3 

Effe&aftreahent(T+H vs H) on end points atvarious time 
poink in women and men. T+/f, Tirofiban plus heparin; H, hepa- 
rin; M, myacardial infarction. 

primary end point, indicating that the effect of tirofi- 
ban among men was significantly greater than its effect 
among women. 

Bleeding complications 
Table IV presents the overall bleeding complications 

among men and women, irrespective of treatment. 
Major bleeds were rare in both sexes. Women had 
more minor bleeds than men. The incidences of bleed- 
ing complications among men and women, by treat- 
ment allocation, are shown in Table V. Although there 
appeared to be an increase in bleeding complications 
in women treated with tirofiban and heparin, thii did 
not reach statistical significance. 

Discussion 
Women with UA/NSTEMI who were enrolled in 

PRISM-PLUS had similar rates of reduction in the com- 

posite end point of death, MI, and refractory ischemia 
with tirofiban as men at 2 and 7 days. However, con- 
trary to men, there was no clear benefit of tirofiban 
seen at 30 and 180 days among women treated with 
tirofiban plus heparin. There was also no significant 
reduction of death and myocardii infarction in 
women by tirofiban at all time points. Was this sex 
differential response to tirofiban the result of true bio- 
logical difference or of chance? Can thii be explained 
by different pathophysblogical mechaniims of acute 
coronary syndromes or biological response to the gly- 
coprotein IIb/IIIa receptor inhibitors? 

Sex differences in platelet reactivity 
Previous studies suggested sex differences in platelet 

reactivity, with a greater sensitivity of the platelets of 
women to aggregating stimuli.“8 Faraday et aI8 demon- 
strated a 50% to 80% increase of activated glycoprotein 
IIb/UIa receptors in women compared with men given 
the same agonist. Given their increased platelet reac- 
tivity, it is possible that women may have different 
responses to glycoprotein receptors UbAIIa blockade. 

E&s of glycoprotein IIb/IIIa antagonism in women 
undergoing percutaneous coronary intervention 

Cho et al9 and Fernandes et allo showed the benefits 
of abciximab and eptifibatide, respectively, in reduc- 
tion of adverse outcomes among women who under- 
went percutaneous coronary intervention. They did 
not find any sex-related response to treatment. How- 
ever, these studies focused exclusively on patients 
who had percutaneous coronary intervention. The ef- 
fect of glycoprotein IIb/iIIa receptor inhibitors in 
women with acute coronary syndromes is less well 
studied. 

Although the benefit of eptitibatide was not seen in 
the whole group of women enrolled in PURSUIT,4 ep 
tifibatide was beneficial in reducing acute ischemic 
events in American women.” Thii may reflect the 
high revascularization rate in the United State&” and 
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Table 111. Treatment effects in women 
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Events Tirafiban + heparin (%) Heparill (%) 
Risk ratios 

(95% Cl) 

sax 
treatment 

interaction 
P P 

48 Hours Composite 15 (5.9) 19 (7.5) 0.78 (0.40-I 53) .47 .72 
MtIDeadl 3 (1.2) 4 (1.6) 0.73 (0.1643) .69 .23 

7 Days Composite 34 (I 3.4) 48 (19.0) 0.67 (0.43-I .04) .08 .98 
Mmath 14 (5.5) 16 (6.3) 0.86 (0.42-I .78) .69 .I8 

3ODElyr Composite 51 (20.1) 54 (2 1.4) 0.89(0.61-1.31) .56 .37 
Ml/Death 26 (10.2) 25 (9.9) 1.02 (0.59-l 77) .94 ,099 

180 Days Composife 85 (33.5) 79 (31.3) 1.02 (0.76-1.40) .86 .05 
Ml/Death 36 (14.2) 32 (12.7) I .11 (0.69-l .78) .68 .08 

Table Iv. Bleeding complicottons among men and women 

WO#lUXl, 
n = 506 (%) 

tin, 
n = 1064 (%) 

Risk ratios 
(95% Cl) P 

TIM maiar bleeding B(l.6) 
Tlhtl minor bleeding 64(12.7) 
All TtM bleeding 77(15.2) 

Wit, lhrombdrjir in Myocudid hfa&m kid. 

9 (0.8) 1.87 (0.73-4.82) .19 
81 (7.6) 1.66 (1.22-2.27) .OOl 
9719.1) 1.67(1.26-2.21) .0003 

T&k V. incidence of bleeding complications among men and women by treatment 

Heparin + tidban (%) Heparin (%) 

T-i-*X 
Risk ratios interaction 

(95% Cl) P P 

WOrnan 
TIM ma@r bleeding 
TIM minor bleeding 
All TIMI bleeding 

hbn 
TIM major bleeding 
TIM minor bleeding 
Ail TlMl bleeding 

254 
6 (2.4) 

37(14.6) 
44(17.3) 

519 
5 (1 .O) 

44(8.5) 
53 (10.2) 

252 
2 (0.8) 

27(10.7) 
33 (13.1) 

545 
4 (0.7) 

37(6.8) 
44(8.1) 

2.98(0.61-14.61) .16 .43 
1.36 (0.85-2.16) .19 .76 
1.32 (0.87-2.01) .19 .83 

1.31 (0.35-4.86) .68 .68 
1.25(0.82-l .90) .30 .30 
1.26 (0.86-1.85) .23 .23 

the well-proven benefit of glycoprotein IIb/IIa receptor 
blockade in patients who underwent coronary revascu- 
larization. ‘l-l’ 

Glycoprotein IIb/IIIa blockade in women with acute 
coronary syndromes 

Are women with acute coronary syndromes a lower- 
risk group, and thus the benefit of potent antiplatelet 
drugs is less evident? Ho&man et al” demonstrated 
that among patients with unstable angina, female sex 
was associated with an independent protective effect 
for death or MI (OR, 0.65; CI, 0.49 to 0.87). Among 
the patients enrolled in PURSUIT, Boersma et all9 
showed that women were at lower risk than men for 
30day death/MI (OR, 0.56; CI, 0.45 to 0.89). 

Boersma et al*’ performed a meta-analysis of platelet 
glycoprotein IIbflIIa receptor inhibitors in acute coro- 
nary syndromes that included the PRISM-PLUS data 
presented in this article. They observed a differential 
treatment effect between men and women. In women, 
the odds ratio and confidence interval were consistent 
with a possible risk increase with glycoprotein IIb/IIla 
receptor inhibitors (11.5% versus 10.4%, 30day events; 
OR, 1.15; CI, 1.02 to 1.30). However, the difference in 
therapeutic response between men and women was 
no longer present when patients were stratified ac- 
cording to their baseline troponin level. A reduction of 
30day death/MI was seen in both men and women 
with elevated troponin level, whereas no benefit was 
observed in patients with normal troponin level, irre- 
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spective of sex. Serum troponin elevation appeared to 
be a rebable tool to identify women at risk for acute 
ischemic events, who wiil benefit from glycoprotein 
IIb/IIIa receptors inhibitors. 

Compared with the above meta-analysis,20 we had 
more long-term data with 6-month outcomes, in-hospi- 
taI refractory lschemia, and rehospitahzation for acute 
coronary syndromes. Our patients were a more ho 
mogenous group, with only one glycoproteln IIb/IIIa 
receptor inhibitor being studied. 

The lack of an obvious benefit of tirofiban of death, 
MI, and refractory ischemia among women at 30 and 
180 days In PRISM-PLUS could be explained by the 
small sample size. There was also no effect of tirofiban 
on death and MI among women at all time points. The 
sigmficant sex and treatment interaction at 180 days (P 
= .05) raised the possibility of a true different sex re- 
sponse with tirofiban and that drotiban was less pro 
tective in reducing late ischemic events in women. 
The explanation for this finding remained unclear. 

Could it be that the women enrolled in PRISM-PLUS 
were lower-risk patients, so that the long-term benefit 
of tirofiban was not shown? This did not appear to be 
the case. These women appeared to be as high-risk as 
the male patients, with similar TIMI scores (3.87 for 
men and 3.88 for women) and rates of cardiac adverse 
outcomes. The rates of revascularization were also sim- 
ilar between the two sexes (55.1% for men and 52.4% 
for women). 

Angiographic data among women with acute 
coronary syndromes 

Angiographic data from many clinical trials and regis- 
tries2’-25 showed less clinically significant coronary 
artery disease and multivessel coronary artery disease 
in women than in men. This did not necessatily imply 
that the diagnosis of an acute ischemic event was in- 
correct In these patients. Twenty-five percent of 
women with insignlficant coronary stenosis in PUR- 
SUIT had confirmed MI. Myocardii infarction was con- 
firmed by enzymatic criteria In 41.1% of the women 
enrolled in PRISM-PLUS.’ Thrombus formation may 
play a less Important role in the pathophysiology of 
acute coronary syndromes in women, and the underiy- 
ing coronary disease in these patients may be less se- 
vere. 

Zhao et aIz5 reported the angiogmphic results of pa- 
tients enrolled in PRISM-PLUS. Female sex was predic- 
tive, by univariate analysis, of less coronary artery 
thrombus. However, it was no longer a significant pre- 
dictor by multivariate analysis. This tinning implied 
that although female sex by itself was not an indepen- 
dent predictor, there was less active coronary throm- 
bus in women. A potential explanation for our results 
may be that our female patients had less intracoronary 

thrombus and/or less severe undedying coronary dis- 
ease and thus derived less benefit from tirofiban. 

Bleeding events among women 
Women enrolled in thii study had significantly more 

minor bleeds than men, irrespective of treatment 
group. We did not observe a significant increase of 
bleeding complications in women treated with tirofi- 
ban and heparin; however, this can be due to lack of 
power secondary to the smaIi sample size. 

Limitations 
First, our study had the Inherent limitations of a post 

hoc subgroup anaIysis.26 The sample size was likely 
too small to show a significant benefit of drofiban in 
women; however, our results were in concordance 
with Boersma meta-analysis of glycoprotein IIb/IIIa 
receptor inhibitors in acute coronary syndromes.” 
Sex-treatment interaction confirming the differential 
therapeutic response between men and women was 
significant at 180 days. These findiigs raised the possi- 
bility of a true differential sex response to tirotiban. 

Second, PRISM-PLUS enrollment took place during 
1994 to 1996, before widespread lmplementatlon of 
serum troponin measurement. Since serum troponin 
was not available, we could not validate the previous 
report that elevation of serum troponln was a more 
important predictor of response to glycoprotein recep- 
tor IIb/IIIa blockade than sex.” 

Third, although the majority of patients did undergo 
diagnostic coronary angiography (78.3%) coronary 
anatomy was not available in 112 women (22.2% of 
the women enrolled).25 We could not validate the hy- 
pothesis that tirotiban may be less beneficial in women 
because of less severe coronary artery disease in these 
patients. FiiaUy, although we did not observe a signiti- 
cant increase in bleeding complications among women 
assigned to heparin plus tirofiban, this can be due to 
the lack of power of the small sample size. 

Conclusions 
At early time points, women with UA/NSTEMl who 

were enrolled in PRISM-PLUS had similar rates of re- 
duction of the primary composite outcome as men 
with tirofiban. However, at 30 and 180 days, there was 
no significant reduction of events with the combina- 
tion therapy. Death or MI was not significantly re- 
duced by the combination therapy of tirofiban plus 
heparin at all time points. 

Although the explanation was unclear, it may be that 
women had less severe underlying coronary artery d&s- 
ease with less active thrombus. Serum troponin eleva- 
tion may be helpful in identifying high-risk women 
who will benefit more from glycoprotein IIbflIIa re- 
ceptor inhibitors. Future studies focusing on platelet 
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glycoprotein IIb/IIIa receptor inhibitors and serum tro- 
ponin elevation in women with acute coronary sy~ 
dromes are needed. 

W e  thank Dr Peter Dibattistejix- bls invaluable 
input, guidance, and  help in the complet ion of the 
manuscript. 
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dial infarction (UAMSTEMI) were published in Septem- 
ber 2000 (1). Since then, a number of clinical trials and 
observational studies have been published or presented that, 
when taken together, alter significandy the recommenda- 
tions made in that document. Therefore, the ACC/AHA 
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f -- Committee on the Management of Patients W~tb Unstable 
hgha, with the concurrence of the ACC/AHA Task 
Force on Practice Guidelines, revised these guidelines. 
These revisions were prepared in December 2001, rcvicw-ed 
and approved, and then published on the ACC World 
Wide Web site (www.acc.org) and AHA World Wide Web 
site (www.ameiicanbeart,org) on March 15, 2002. The 
present article describes these revisions and provides further 
updates in this rapidly moving field. Minor clarifications in 
the wording of three recommendations that now appear 
were&y 6rom those that were previously published on the 
ACC and AHA Web sites are noted in footnotes. 

The ACC/AHA classiications I, II, and III are used to 
summarize indications as follows: 

c&ass I: 

cIass Ix 

Conditions for which then is evidence and/or 
general agreement that a given procedure or 
treatment is usdid and effective. 
conditiona for which dwt is conflicting evi- 
dence and/or a d.ivcrgcncc of opinion aboat the 
uselidnessleficaq of a procedure or treatment. 
IIa Weight of evidence/opinion is in fivor of 

l lSCf&US/&~. 

I& u&css/effiea~ is leas well estabIi.shed 
by evidence/opinion. 

Chs II.E Conditions for which then: is evidence and/or 
general 8greement that the proccdure/trut- 
mcnt is not uscfuV&ectivc and in some cases 
IlUlybChMllfOl. 

The weight of the evidence was ranked highest (A) if the 
data were derived horn multiple randomized clinical t&h 
that involved large numbers ofpatients and intermediate (B) 
if the data were derived from a limited number of random- 
ized trials that involved small numbers of patients or from 
careful analyses of nonrandomized studies or observational 
registries. A lower rank (C) was given when expert consen- 
sus was the primary basis for the recommendation. 

MsKAssaaaT 

Unstable angina and NSTEMI are heterogeneous disorders 
in which patients have widely varying risks. Risk is an 
important l drivern of management decisions, and accurate 
yet simple methods of risk assessment are important for 
patient care. 

The Joint European Society of Cardiology/~rican Col- 
lege of Cardiology Committee for the Redefinition of 
Myocardii Infarction (8) emphasized the use of troponins 
as critical markers of the presence of myocardial necrosis. 
Although troponins are accurate in identifying myoardial 
necrosis, the latter is not always secondary to atherosclerotic 
coronary artery disease. Therefore, in establishing the cliag- 
nosis of NSTEMI, cardiac troponins should be used in 
conjunction with appropriate clinical features and electro- 
cardiographic changes. Myoardial injury of diverse origins 
(e.g., myoarditis, trauma, or cardioversion) may cause 
necrosis and release of troponins. Although these may be 
considered instances of NSTEMI, they should be distin- 
guished on clinical grounds from the more common form of 
NSTEMI secondary to coronary atherosclerosis. 

AnfijW&t Tbeiqy 

Risk was assessed by multivariable regression techniques Antiplatelet therapy is a cornerstone in the management of 
in patients presenting with UAfNSTEMI in several large 
clinical trials. Boersma et al. analyzed the relation between 

UA/NSTEMI. Three classes of antiplatelet drugs (ASA, 

baseline characteristics and the incidence of death and the 
tbienopyridines, and GP IIb/IIIa antagonists) have been 
found useful in the management of these patients and are 

composite of death or myoca&l (re)in&rction at 30 days in 
; patients who entered the PURSUIT (Platelet IIb/IIIa in 

the subject of continued intensive investigation and analysis. 

Unstable angina: Receptor Suppression Using Integrilin 
Clopidogrci. Given its more rapid onset of action (9,lO) 

Therapy) trial (2). The most important baseline features 
and better safety profile compared with ticlopidine, clopi- 

associated with death were age, heart rate, systolic blood 
dogrel is now the prefurad thienopyridine. The CURE 

pressure, ST-segment depression, signs of heart fiilurc, and 
(Clopidogrel in UnstabIe angina to prevent Recurrent iscb- 
emit Events) trial (11) randomized 12,!i62 patients with 

elevation of cardiac biomarkers. From this ana+, a simple 
risk estimation score was developed. 

Antman et al. developed a 7-point risk score, the mI 
Risk Score,” (age greater than or equal to 65 years, more 
than 3 coronary risk fictors, prior angiographic coronary 
obstruction, ST-segment deviation, more than 2 angina 
events within 24 h, use of aspirin [ASA] witbin 7 days, and 
elevated cardiic markers) (3). The score was delined as the 
simple sum of these indiidual prognostic variables. The risk 
of developing an adverse outcomedeatb, (re)iiction, or 
recurrent severe ischemia that required revasc&&ation- 
ranged from 5% with a score of 0 or 1 to 41% with a score 
of 6 or 7. The score was derived fcom data in the TIMI 11B 
(Thromholysis In Myocardial Infarction 11B) trial (4) and 
then validated in 3 additional *ESSENCE (E&acy 
and Safety of Subcutaneous Enoxaparin in Non-C@av=c 
Coronaxy Events study) (5) and PRISM-PLUS (Platelet 
Receptor inhibition for Ischemic Syndrome Management in 
Patients Limited by Unstable Signs and symptoms) (6) and 
prospectively in one TACTICS-TIMI 18 (Treat angina 
with Aggrastat and determine Cost of Therapy with an 
Invasive or Conservative Strategy-Thrombolysis In Myo- 
car&al Infarction) 18 (7). A progressively greater benefit 
Tom newer therapies such as low-molecular-weight heparin 
(LMWH) (4,S), platelet glycoprotein (GP) IIb/IIIa recep- 
tor antagonists (6), and an invasive strategy (7) with 
increasing risk score have been reported. 

BiO?l&X~Arrs 
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i - IJA/sTEMI who presented within 24 h to placebo or 
* clopidogrcl (loading dose of 300 mg followed by 75 mg 

daily) and followed them for 3 to 12 months; all patients 
were given aspirin. Cardiovascuku death, myocardial infuc- 
lion (MI), or stroke occurred in 11.596 of patients assigned 
to placebo and 93% of those assigned to clopidogrel 
(rehtivt risk [RR] 0.80; p less than 0.001). Looking at the 
individual components of the primary composite and end 
point, there was a trend in favor of dopidogrel for cardio- 
vasdar death and stroke (5.5% and 1..4%, respectively, for 
placebo vs. 5.1% and 1.2% for dopidogrel), and there was a 
significant reduction in MI (6.7% vs. 5.2% RR = 0.77, p 
less dun 0.001). However, there was Ino significant diir- 
ence in the incidence of non-C&we MI (3.8% vs. 3.5%). 
A reduction in recurrent &hernia was noted within the first 
few hours after randomization. These salutary results were 
observed across aU subgroups of patients. There was, how- 
evtr, a significant ulcess of major bleeding (2.7% in the 
placebo group versus 3.7% in the clopidogrel group; p = 
0.003) and of minor bleeding, as well as a (nonsigniticant) 
trend for an inaease in life-threatening bleeding. The risk 
of bleeding was increased in patients who underwent coro- 
nary artery bypass grafdng (CABG) within the first 5 days 
after clopidogrel was discontinued. 

The CURE trial was performed in hospitals in which. 
there was no routine policy of early invasive procedures, and 

i the&ore, mvascu&zation was performed during the initial 
admiiion in only 23% of the patients, a substantially lower 
percentage than currently receive this therapy at most US 
hospitals. Although the addition of a GP IWIIIa antago- 
nist appeared to be well tolerated in patients who were given 
ASA, clopidogrel, and heparin in CURE, fewer than 10% 
of patients received this combiition. Therefore, additional 
information on the safety of *quadruple therapy (heparin 
[unfiactionated or low molecular weight], AS& clopi- 
dog+, and a GP IWIIIa antagonist) should be obtained. 

The CURE trial provides strong support for the addition 
of clopidogrel to ASA on admiision in the management of 
patients with UA and NSTEMI. Clopidogrel appears to be 
espedally us&d in hospitals that do not have a routine 
policy of early invasive procedures and in patients who are 
not andi&tes or who do not wish to be considered for 
revascu&zation. The optimal duration of therapy with 
clopidogrel has not been determined. The major benefits in 
CURE were observed at 30 days, with small additional 
benefits observed over the subsequent treatment period, 
which averaged 8 months. 

In PCI-CURE, a substudy of CURE, 2,658 patients who 
underwent percutaneous coronary intervention (PCI) had 
been randomly assigned to double-blind treatment with 
clopidogrel (n = 1,313) or placebo (n = 1,345) (12); all 

i patients also received ASA. Patients were pretreated with 
placebo or study drug for a medii of 10 days before PCI. 
After the procedure, most patients received open-label 
thienopyridine (clopidogrel or ticlopidine) for approxi- 
mately 4 weeks, after which the study drug (placebo or 

clopidogrel) was again administered for an average of 8 
months. The primary end point, a composite of cardiovas- 
c&r death, MI, or urgent target-vessel rerasculuization 
within 30 dap of PCI, occurred in 86 patients (64%) in the 
placebo group compared with 59 (45%) in the clopidogrel 
group (RR 0.7Q, p = 0.03). When events that occurred 
before and atier PC1 were considered, there was a 31% 
reduction in cardiovasc&r death or MI with assignment to 
dqidogrcl (p = 0.002). Thus, in patients with UA and 
NSTEMI who are given ASA and are undergo~mg PCI, a 
strategy of clopidogrel pretreatment foIlowed by at least 1 
month and probably longer-term therapy is beneficial in 
reducing major cardiovascular events (12). 

There now appears to be an important role for clopidogrel 
in patients with WVNSTEMI, both those who are man- 
aged conservatively and those who undergo PCI, especially 
stenting. However, it is not entirely clear how long therapy 
should be maintained. Because clopidogrel, when added to 
ASA, inaeases the risk of bleeding during major surgery in 
patients who are scheduled for CABG, if possible, clopi- 
dogrel should be withheld for at least 5 days (11) and 
preferably for 7 days before surgery (13). In many hospitals 
in which patients with UA/NSTEMI undergo diiostic 
catheterization within 24 to 36 h of admission, dopidogrel 
is not started until it is clear that CABG will not be 
scheduled within the next several days. A loading dose of 
dopidogrel can be given to a patient on the atheterization 
table if a PC1 is to be performed immediately. If PC1 is not 
performed, clopidogrel an be begun after the catheteriza- 
tion. 
Glycoprotein IIWIIIa antagonists in PCI. The introduc- 
tion of platelet GP IIb/IIIa antagonists represents an 
important advance in the treatment of patients with WV 
NSTEMI who are undergoing PCI. These drugs take 
advantage of the fact that platelets play an important role in 
the development of ischemic complications that may occur 
in patients with WVNSTEMI during coronary revasc&r- 
ization procedures. The September 2OOO guidelines empha- 
sized the value of GP IIbAIIa antagonists in patients with 
WVNSTEMI +vho were undergoing PCi (1). 

Two trials of GP IWIIIa inhibitors have been published 
since September 2000. The ESPRIT trial (Enhanced Sup- 
pression of the Platelet IIb/IIIa Receptor with Integrilin 
Therapy) was a placebo-controlled trial designed to assess 
whether eptiIibatide improved outcome in patients under- 
going stenting (14). Fourteen percent of the 2,064 patients 
enrolled in ESPRIT had UA/NSTEMI. The primary end 
point (the composite of death, MI, target-vessel revas&u- 
ization, and bailout” GP IIb/IIIa antagonist therapy) was 
reduced Erom 10.5% to 6.6% with treatment (p = 0.0015). 
There was consistency in the reduction of events in all 
components of the end point and in all major subgroups, 
including patients with WVNSTEMI. Major bleeding 
occurred more frequendy in patients who received epti& 
batide (1.3%) than in those who received placebo (0.496; 
p = O.O2D, however, no significant difference in the 
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transfusion rate occurred. At 1 year of follow-up, death or 
MI occurred in 12.4% of patients assigned to placebo aud 
8.0% of eptifibrtide-treated patients (hazard ratio 0.63; 95% 
confidence interwl [CI] 0.48 to 0.83; p = 0.001) (15). 

In the onIy head-to-head comparison of GP IWIIIa 
antagonists, the TARGET trial (Do Tiifiban and ReoPro 
Give similar Efficacy? Trig randomized 5,308 patients to 
tirofiban or ab&dmab before PC1 with the intent to 
perform stenting (16). The primary end point, a composite 
of death, nonfad MI, and urgent target-vessel revascular- 
iation at 30 days, occurred less frequently in those given . . abaxmab than in those given tirofiban (6.0% vs. 7.6%; p = 
0.038). There was a simifar direction and magnitude for 
each component of the end point. The diffirence in out- 
come between the 2 treatment groups may be related to a 
suboptimal dose of tirofiban resuhing in inadequate plntelet 
inhibition. However, by six months, the primary end point 
occurred in a sin&r percentage of patients in each group 
(14.9% tirofiban vs. 14.3 %  ahciximab, NS). Mortlity was 
also sindar (1.9% vs. 1.796, NS) (17). 
Glycopmtein IIb/IIIa antagonists without s&d&d 
PCI. The Global Utilization of Strategies to Open Oc- 
chided Coronary Arteries IV-Acute C!oronary Syndromes 
(GUSTO IV-ACS) trial (18) enrolkd 7,800 patients with 
UA/NSTEMI who were admitted to the hospitaI with 
more than 5 min of chest pain and ST--segment depression 
and/or ekvated troponin T or I concentration and in whom 
early (less than 48 h) mvasa&ization was not intended to 
be conducted. All received ASA and either untiactionated 
heparia (WI-I) or LMWH. They were randomized to 
placebo, an abciximab bolus and 24-h infusion, or an - . abaxmd bolus and 48-h &ion. The primary end point, 
death or MI at 30 days, occurred in 8.0% of patients given 
placho, 8.2% given 24-h abciximab, and 9.1% given 48-h 
abcbdmab, ditkxences that were not statistically signifiunt. 
At 48 h, death occurred in 0.3%,0.7%, and 0.9% in these 
group, mpeuively (placeho vs. abckhab 48 h, p = 0.008). 
The lack of benefit of abciximab was observed in most 
s&groups, induding patients with elevated concentrations 
of tmponin who were at higher riik. Akhough the +a- 
nation for these results is not clear, they indicate that 
abciximab, at least at the dosing regimen used in GUSTO 
IV-ACS, is not indicated in the management of patients 
with UA or NSTEMI in whom an early invasive manage- 
ment strategy is not planned. 

In the PRISM-PLUS t&I, 1,069 patients did not un- 
dergo early PCI. Although tirofiban treatment was associ- 
ated with a lowxx incidence of death, MI or death, and MI 
or refractory &hernia at 30 days, these reductions were not 
statistically significant (19). In a high-risk subgroup of these 
patients not undergoing PC1 (TIM1 risk score greater than 
or equal to 4) (3), tirofiban appeared to be beneficiaI 
whether .&ey underwent PC1 (odds ratio [OR] 0.60, 95% 
CI 0.35 to 1.01) or not (OR 0.69, 95% CI 0.49 to 0.99). 
However, no benefit was observed in the patients at Lower 
risk (6). In the PURSUIT trill, eptifibatide reduced the 

incidence of death or MI from 15.7% to 14.2% (RR 0.91; 
95% CI 0.79 to 1.00, p = 0.032) (20). 

Boersma et al performed a meta-analysis of GP IWIIia 
antagonists in all 6 large, randomized, placebo-controlied 
trials, including GUSTO IV-ACS (18), which involved 
3 1,402 patients with UAAWfEhJI who were not routinely 
scheduled to undergo coronary revaw&uization (21). A 
smah reduction in the odds of death or MI in the active 
treatment arm (11.8% vs 10.896; OR 0.91,95% CI 0.84 to 
0.98; p = 0.01s) was olxewed. Unexpectedly, no benefit 
was observed in women (test for interaction between treat- 
ment assignment and gender, p less than 0.0001). However, 
women with positive troPonins derived a treatment benefit 
that was simihu to men. In the meta-analysis, reductions in 
the end points of death or nonfita MI considered individ- 
ually did not achieve statistical significance. 

Akhough not scheduhxi for coronary mtion 
procedures, 11,965 of the 31,402 patients (38%) actuahy 
underwent PC1 or CABG within 30 days, and in this 
subgroup, the OR for death or MI in patients assigned to 
GP IWIIIa antagonists was 0.89 (95% CI 0.80 to 0.98). In 
the other 19,416 patients who did not undergo coronary 
revascuIarization, the OR for death or MI in the GP 
IIb/IIIa group was 0.95 (95% CI 0.86 to 1.05, p = NS). 
Major bleeding compiications were increased in the GP 
IWIIIa antagonist-treated group compared with those who 
received placebo (1.4% vs. 2.4%, p less than 0.0001). The 
authors conch&d that in patients with WVNSTEMI who 
were not routinely scheduied for early revwxluization and 
who were at high risk of thrombotic complications, -treat- 
ment with a GP IMIIa inhibitor might therefore be 
considered” (21). Thus, GP IIb/IIIa inhibitors are of benefit 
in high-risk patients with WVNSTEMI, and their admin- 
istration, in addition to ASA and heparin, to patients in 
whom catheterization and PC1 are planned received a Class 
I recommendation. These agents are of questionable benefit 
in Patients who do not undergo PCI. However, the revised 
guidelines recommend broader indications for a routine 
invasive strategy (see foIIowing text). 

Thus, &pidogrel (in a&ion to aspirin and heparin or 
low molecular weight heparin) is recommended for patients 
with WVNSTEMI in whom a nonintetventionll approach 
is pkanned (Class I recommendation). In patients in whom 
an interventionat approach is phnned, a GP IIb/IIIa inhib- 
itor (in addition to aspirin and heparin or low moIecuIar 
weight heparin) is recommended (Class I recommendation). 
No head-to-head comparison of clopidogrel, a GP IIb/lJIa 
inhibitor, and their combination has been reported. The 
addition of a GP IIb/IIIa inhibitor to a subset of patients in 
the CURE trial who were receiving aspirin, clopidogreZ and 
heparin appeared to be well tolerated, and current practice 
fmquentiy involves the use of this combination of drugs. 
However, until further information on the safety and 
etIicacy of such quadruple therapy becomes available, a CIass 
IIa recommendation is made for the addition of a GP 
IIb/IIIa inhibitor for patients with UA/NSTEMI who are 
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re&ving aspirin, cIopidogrel, and untktionated or low 
molecular weight heparin and who are refkrred for an 
invasive strategy. A Class I recommendation is made for a 
GP IWIIIa inhibitor at the time of PC1 in patients 
receiving heparin and aspirin. Speciiic updated recommen- 
dations for du use of antiplatelet regimens in the revised 
guidehnes are as follows: 

ChSSI 

1. Antiplatelet thempy shot&l be initiated prompdy. 
ASA dmdd be adminiiered as svoa as possible 
a&r pmsentation and wntinued indefinitely. 
~dfEciidcIIcc’A) 

2. C&p- should be administered to hospital- 
izedpatientswhoueunabletot&eASAbecanse 
of hyperseuitivity or major gastrointestinal into& 
aanoc. (iheIofEvirknu:A) 

‘3. Ia hospicllized patients in whom an early nonin- 
tesvcnduMl appcuadl is planned, dopidogrel 
&nldbeaddedtoASAusoonuposeibleon 
admiuioa ad add&ted for at least 1 month 
(Led of Ecridmrr A), and for up to 9 months. 
(LevdofEllidcrrcc: B) 

‘4. A platelet GP iIb/IIIa antagonist should be ad- 
. . 

mustered, in addition to ASA and heparin, to 
patienta in whom catheterization and PC1 are 
planned. The GP IWIIIa antagonist may also be 

. . 
admmwed jnst prior to PCL. (Level of Esthhcc: 
4 

VS. In pa&us for whom a PC1 is planned and who UC 
not at high risk for bleeding, dopidogrd sbonld be 
started and wntinued for at least 1 month (Levdof 
Evidaux 4 and for up to 9 months. (&vet of 
Ecidkncc B) 

Y. In patients taking dopidogml in whom dective 
CABG is planned, the drug should be witbbeld for 
5 to 7 daya &eve1 of E&nce: II) 

class IIa 

l l. Qtifibatide or tit&ban should be admi&stered, in 
addition tv ASA and LMWH or UPH, to patients 
with wntinuing behemia, an elevnted troponin, or 
widt odm high-risk fw in whom an invrsive 
mmugwuat stmtegy is not planned. (Led of 
E-A) 

2. A platdet GP IWIIIa antagonist should be ad- 

& and dopidbpd in whom atheteriution ani 
mnusWedtopatientsalreadyrec.eivingbeparin 

PC1 are plumed. The GP IIMIIa antagonist may 
also be dmiuisted just prior to PCI. (Zuvel of 
Evi&ne.. B) 

i 
Class IIb 

‘1. Eptifibatide or tkotihn, in addition to A!IA and 
LMWH or UPH, to patient3 w&W wntinuing 

ischemia who have no other high-riot fe;rtuns and 
in whom PC1 is not pl8nnod. &we2 of Ev2ctuez 9 

claso III 
1. Intravenons fibtinolytic therapy ‘m patients with- 

out acute !X-segment elevation, a true posterior 
MI, or a presnmed new left bundle-branch block. 

,2 eyp?fE~ya 
Abemmab admmratration in patients in whom 

’ PCI is not planned. @cv& of Evihce: 4 

wew-kldka6on, not ineluded iu the septembu 2ml p&k- 
lineo. 

#Minor eladiicuion ditrreat f&m lilu-test vwsioa on wdl 
site. 

Antiwa~lant Iampy 

The September 2000 guidelines (1) reviewed the evidence 
regarding the we of inkwenous UPH or subcutaneous 
LMWH. It pmvided the Mowing Class I recommendation: 

%ueuteml antiwagulation with intrueno WuFHor 
subwtaaww LMWH should be added to ant+telet 
dwrapy wih ASA or a tbicnopyridine. (Ladof Evi- 
dence B)” 
In the interim, a number of studies have appeared that 

support the use of enqarin. In the EVET trial (Enox- 
aparin Versus Tkruparin in the management of unstable 
coronary artery disease), 2 LMWHs, enoxaparin and tinm- 
parin, administered for 7 days, were compared in 438 
patients with WVNSTEMI. A preliminary report stated 
that both the recurrence of unstable angina and the need for 
revaxukiition were signikantly lower in the enoxaparin 
group (22). Because the level of antiwagulant activity 
cannot be easily measured in patients given LMYVH (e.g., 
activated partial thrombopiastin time or activated clotting 
time), interventionll cardiologists have expressed concern 
about the substitution of LMWH for UFH in patients 
scheduled for catheterization with possible PCI. However, 
Collet et aL (23) have shown in a smaB nonrandomizcd 
olxeoation study in 293 patients that PC1 can be performed 
safely with UANXEMI patients who received the usual 
dose of cnoxaparin In NICE-l (National Investigators 
Collaborating on Enoxaparin), an observational study, in- 
travenous enoxaparin (1.0 mg/kg) was used in 828 patients 
undergoing elective PC1 without an intravenous GP IIb/ 
IIIa antagonist (24). The rates of bleeding (1.1% major 
bIerding and 62% minor bleeding in 30 days) were com- 
parable to those observed in bistoricaI controI.s with UPH. 

An alternative approach is to use LMWI-I during the 
period of initial s&ii&on and to withhold the dose on 
the morning of the procedure. If an intervention is required 
and more than 8 h has elapsed since the last dose of 
LMWH, UFH can be used for PC1 according to usual 
practice patterns. Because the anticoagulant &a of UFH 
can be more readily reversedthanthatofLMWH,UFHis 
prefcmd in patients likely to undergo CABG within 24 h. 
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- The September 2000 guidelines re&cted concern regard- 
ing the combined use of LMWH and GP IIMIIa antag- 
onists. Although the data are not definitive, it now appears 
that GP IIb/IlIa antagonists can be used with LMWH. In 
the ACUTE II (Anti-thrombotic Combination Using Ti- 
roiihan and Enoxaparin II) study (25), UFH and enoxaparin 
were wmpared in patients with UANXEMI who were 
given tiroiiban. The frequencies of both major and minor 
bleedingwere sin&r, and there was a trend to fewer adverse 
events in the patients given enoxaparin. A number of other 
open-label studies have examined the safety of combining 
enoxapin with abciximab, eptifibati& or tirofiban in 
patients with UA/NSTEMI who are treated with PC1 or 
conservatinly; of combiiing enoxaparin with abcZnab in 
patients undergoing elective PC1 (26); and of combining 
ddtepuin with abciximab in patients with WVNSTEMI 
who are treated conservatively and during PC1 (27). AI- 
though the majority of these studies r&xi on historical 
wntrols, none suggested that the wmbiition of enoxapa- 
rin and a GP IWIIIa antagonist was associated with excess 
bleeding, whether or not the patient also underwent PCI. 

Specific recommendations for the use of heparins in the 
revised guidelines are as follows: 

class I 

‘1. AnticoaIguhtioo with subaltaneous LMWH or 
intramnow UFH should be added to antiplatdet 
tjiiv$tJ ASA and/or dopidogrd. @awl of 

.- 

class IIn 

VI. Enoxapacin is p&abIe to UFH as an anticoagu- 
lant in paticats wi& UA/NSTEMI, in the absence 
of renal failure and unless CABG is planned 
within24h.@edofEtdenccA) 

wew indicstion, Ilot indadcd in the sq?tumba 2ooo 
gxlkwaa. 

tMiior chiiication dikeat corn full-teat vuaion 011 web 
site. 

EARLY COHSElWATlVE VS. 
EARLY wAslwEm7EGlEs 
The September 2000 guidelines indicated that 2 d&rent 
treatment strategies, termed -early wnservative” and ‘earIy 
invasive,” may be used in patients with WVNSTEMI (1). 
In the eatly wnservative strategy, wronary angiography is 
reserved for patients with evidence of reiamnt ischemia 
(angina at rest or with minimaI activity or dynamic ST- 
segment changes) or a strongly positive stress test despite 
vigorous medicai therapy. In the early invas& stfatecgy, 
patients without cIinicaUy obvious contraindications to wr- 
onary revaxularization are routineIy rewmmen ded for wr- 
onary angiography and angiographicaUy directed revascuhu- 
k&on, if possible. 

Several trills comparing these 2 strategies were reviewed, 

but greatest attention was paid to the then-most-recent 
trill, FRISC IL (Fragmin and Fast Revascularization during 
InStability in Coronary artery disease II) (28). At 1 year, the 
mortahty rate in the invasive strategy group was 2.2% 
compared with 3.9% in the noninvasive strategy group (p = 
0.016) (29). However, in FRISC II, the invasive strategy 
involved treatment for an average of 6 days in the hospitll 
with LMWH, ASA, nitrates, and beta-blockers before 
coronary angiography, an approach that wouid be difficult to 
adopt in U.S. hospitals. 

In the interim, tbe TACTICS-TIM1 18 trial was re- 
ported (7). In this triaI, 2,220 patients with UA or 
NSTEMJ were treated with ASA, heparin, and the GP 
IIWIlTa antagonist tirofiban. They were then randomized to 
an early invasive strategy with routine coronary angiography 
within 48 h followed by revaxubuization if the coronary 
anatomy was deemed suitable, or to a more wnservative 
strategy. In the ktter, catheterization was performed onIy if 
the patient had recurren t ischemia or a strongly positive 
stress test. Death, myocardiat (re)infarction, or rehospital- 
ization for an acute coronary syndrome at 6 months oc- 
curred in 19.4% of patients assigned to the conservative 
strategy vs. 15.9% assigned to the invasive strategy (OR 
0.78; 95% CI 0.62 to 0.97; p = 0.025). Ckcurrence of death 
or MI was also reduced at 6 months (9.5 96 vs 7.3%; p less 
than 0.05). The beneficiaI effects on outcome were partic- 
ubuiy evident in medium- and high-risk patients, as defined 
by an elcvldon of troponin T greater than 0.01 ng/mI or of 
troponin I greater than 0.1 rig/ml, the presence of ST- 
segment deviation, or a TIMI risk score greater than or 
equaI to 3 (7.30). In the absence of these high-risk fiatures, 
outcomes in patients assigned to the 2 strategies were 
sii. Rates of major bleediig were similar, and lengths of 
hospital’ stay were reduced in patients assigned to the 
invasive strategy. The benefits of the invasive strategy were 
achieved at no significant inaease in the wst of care over 
the 6-month follow-up period. 

Thus, both the FRISC II (28,29) and TACTICS-T&II 
18 (7,30) t&Is, the 2 most recent trials comparing invasive 
vs. conservative strategies in patients with UNNSTEMI, 
showed a benefit in patients assigned to the invasive 
strategy. In contrast to ear& trials, a large majority of 
patients undergoing PC1 in these 2 t&Is received coronary 
stents as opposed to b&on angiopiasty Ilone. In 
TACTICS-TIMI 18, treatment in&.&d the GP IIb/IIIa 
antagonist tirofiban, which was administered for an average 
of 22 h before coronary angiography. The routine use of the 
GP IIb/IIIa antagonist in this triai may have eliminated the 
excess risk of early (within 7 days) acute MI in the invasive 
arm, an excess risk that was observed in FRISC II and other 
trials in which there was no routine ‘upstream” use of a GP 
IIb/IIIa antagonist. Therefore, an invasive strategy is wso- 
ciated with a better outcome in UA/NSTEMI patients at 
highriskwhoreceiveaGPIIMIIaantagonbt(7)Ahhough 
thebenefitofGPIIMIIaantago&tsiswelle&&hedfix 
patients with WVNSTEMI who undergo PCI, the optimum 

14 



1 . . (0 0 . 
' - 1372 metal3 JACC Vol. 40, No. 7‘2002 

AW..t4Sbbk&k&lWcudelwU~:3UWWlYMick octdlef 2 zoo2:1366-74 

timeofcomme&ngthesedrugslseadyaspossible&er 
. ’ presentation, i.e. 5rpstream,” as in TACTICS-‘UMI 18, or 

just be&e the PCI-has not been established. 
Specific recommendations for the use of an invasive 

strategy in the revised guidelines are as follows: 

class I 

t1. An w invasive strategy in patients with uA/ 
NSTEMI without serious comorbidity and who 
have any of the following hig&islc indicators: 
@tdofEv&tw4 
‘a) Reuuceat 8tsgidii at rest or with low- 

level activitiu despite incensivc anti-isdxmic 
d=vY- 

‘0) Elevated TnT or TnI 
l c) New or presumably new ST-segment dcprcs- 

. 

d) =Lt atq+aIii with CHF symp- 
toms, an S, gallop, pulmonary edem+ wars- 
dng s&s, or new or worsesing MR 

e) High-d& findings on noninvasive stress test- 
& 

t) Depressed LV systolic fiuwtion (e.g., EF less 
than 0.40 on noninvwive study) 

g) HemodynaInic iMt8biity 
h) Sustained ventricular tachycnrdii 
i) PC1 within 6 months 
j) Prior CABG 

2. In the absence of any of these findings, either an 
ady-or(messlyinvssivestmtegyswy 
bcokedinha+t&cdpa&ntswidaoutcont&- 
dications iix bon. (hul~Eqkiauc B) 

fMinor cladatioa d&sent horn fit&at vwsion on web 
site. 

wsKFAClWlWDWlCA~ 
The September 2000 guidelines pointed out that despite the . OvrrwhejzNng evidence for the benefits of beta-hydroxy- 
beta-methylglutaryl-coenz.yme A (HMG-CoA) reductase 
(statin) theraPy in patients with elevated low-density li- 
poprotein (LDL) cholesterol levels, almost no data existed 
&out the timing of initiation of therapy in patients with 
acute coronary syndromes (1). Indeed, the secondary pre- 
vention trials of statins specifically excluded patients with 
UA/WTEMl in the acute phase. Fewer than 300 patients 
had been entered into the trials within 4 months of an acute 
coronary syndrome. 

The Lipid-Coronary Artery Diie (L-CAD) study was 
/ a small trial that randomized 126 patients with an acute 

coronary syndrome to early treatment with pmvastatin, 
alone or in combination with cholestymmine or niacin or to 
usual care. At 24 months, the patients who received early 
aggressive treatment had a lower incidence of clinical events 

(23%) thn the usual-care group (52%; p = 0.005) (31). In 
the MIRACL {Myocardial Ischemh Reduction with Ag- 
gressive Cholesterol Lowering) trial, 3,086 patients were 
randomized to treatment with an aggressive lipid-lowering 
regimen of atorvastatin 80 mg per day or placebo 24 to 96 h 
after an acute coronary syndrome (32). At 16 weeks of 
follow-up, the primary end point of death, no&al MI, 
resuscitated cardiac arreq or recurrent severe rnyocardial 
ischemia was reduced from 17.4% in the placebo group to 
14.896 in the atorvastatin group (p = 0.048). There were M 
significant differences between the 2 groups in the risk of 
the following individual end points: death, nonfatal MI, 
cardiac arrest, or worsening heart failure; however, there 
were hr strokes and a lower risk of severe recurrent 
ischemia in patients assigned to atorvastatin. 

Although the evidence from these 2 trials of a beneficial 
effect of predischarge initiation of lipid-lowering therapy is 
not yet robust or definitive, observational studies support 
this policy. In the Swtdish Registry of Cardiac Intens’m 
Care of almost 20,000 patients, the adjusted relative risk of 
mortality was 25% lower in patients in whom statin therapy 
wss initiated before hospital dixhaqe (33). In addition, 
patients in whom lipid-lowering therapy is begun in the 
hospital are much more likely to be undergoing such therapy 
at a later time. In one demonstration project, the Cardio- 
vascuhu Hospitalization Atherosclerosis Management Pro- 
gram (CHAMP), the in-hospital initiation of lipid- 
lowering therapy was associated with an increased 
percentage of patients treated with statins 1 year later (horn 
10% to 91%) and with a higher frequency of patients whose 
LDL cholesterol was less than 100 mg/dl (from 6% to 58%) 
(34). Although additional trials are ongoing, there appear to 
be no adverse effects and substantial advantages to the 
initiation of lipid-lowering therapy before hospital discharge 
(35-37). Such early initiation of therapy has also been 
recommended in the thii report of the National Choles- 
terol Education Program (NCEP III), which also raised the 
threshold of high-density lipoprotein cholesterol concentra- 
tion that required therapy (38). Sii considerations apply 
to the early initiation of statin therapy following PCI. In the 
Lescol Intervention Prevention Study (LIPS), 1,669 pa- 
tients were randomized to receive 80 mg fluvastatin or 
placebo, beginning two days after PCI. After a follow-up of 
3.9 years, the stat&treated group had a lower incidence of 
clinical events (21.4%) than the placebo group (26.7%), p = 
0.01 (39). 

In addition to maintaining the oriial Class I recom- 
mendations for LDL cholesterol reduction, specific acidi- 
tional recommendations for the use of lipid-lowering ther- 
spy in UAMSTEMI in the revised guidelines are as 
follows: 

class I 

l l. A fibrate or niacin if high-density lipoprotein 
cholcstcrolisiessdwn4Omgpcrdl,occu&ng8s 
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M  iso la ted  f i nd ing  o r  in  comb ina t i on  wi th  o t he r  
Iip i i  dno rma l i ties. @ eve I o f Ec idenr r :  B )  

class IIa  

l l. K M G - C o A  redwtasc  inh ib i to rs  s a d  d ie t  for  L D L  
c h ~ l g r e a t e r t h a a 1 o o m g p e r d l b e g u n 2 4 t o  
9 6  h  & e r  Us i oa  m d  con t i nued  ti hosp i ta l  
d ischge.  (Leve l  tfEv ide tuc  B )  

‘Neo r i ad i o tio a , no t  i n c l uded  in  th e  S e p te m b e r  a l 00  p i de -  
l ines. 

These  gu i de&s  add ress  the d iagnos is  a n d  m a n a g e m e n t of 
pat ients with U A  a n d  the c losely re la ted cond i t ion  
N S T E M I. These  l i fe- threatening d isorders  a re  a  ma jo r  
cause  of eme rgency  med ia I  a re  a n d  a re  respons ib le  for 
m o r e  than  1 .4  miI I ion hospi takat ions amrushy  in  the 
Un i ted  S tates (40) .  NesrIy 6 0 %  of these admiss ions  a re  
a m o n g  pe rsons  g rea te r  than  6 5  years  old,  a n d  ahnos t  haIf 
occur  in  w o m e n . In 1997 ,  there  we re  5 , 3 1 5 , O O O  visits to U S  
e m e % e n c y  depar tmen ts  for the eva lua t ion  of chest  pa in  a n d  
reka ted  symptoms (41) .  

Because  of the  h i gh  inc idence  of U A /NSTEMI  a n d  the 
ser iousness  of thii cond i t ion  (approx imate Iy  1 5 %  rate of 
d e +  o r  [ reJi ion at 3 0  days)  (1,20),  con t inued  resesrch  
in  thit f ield is of the  greatest  impor tance.  It is encou rsg ing  
that in  the 2 1  m o n ths s ince the pubI ia t ion of the  S e p tem- 
be r  2 0 0 0  gu idehnes ,  a  cons ide rab le  body  of addi t ionsI  use& l  
i n f omudon  abou t  these codi t ions has  emerged .  Indeed,  
th e  progress  be tween  S e p tember  2 0 0 0  a n d  June  2 0 0 2  equa l s  
that be tween  1994 ,  w h e n  the first gu ide l ines  we re  pub l i shed  
(42) ,  a n d  S e p tember  2000 .  

P m a i a ~ u ( C o m m i a u o a t h e M u u g a a c l r t o f P a ~ t a w a h  
U A m b k  AAg iAt ) .  J A m  C O B  cud i d  2 0 0 0 $ 6 6 . 7 0 - 1 0 6 2 .  

2.  Boa rmrE ,Pwp t rKS ,Sa )F l bagEW,a r lPnd i c t ono fou t come ia  
pa t i cAt t l4 i thacu tccorau ty~wichoutpcn i rceAtsT-  
segmal tde r r t i oa : r r ru l c r f comM~~t r i l l o f9461pa t ia I~  
T h e  P U R S U I T  Innrr ig i ton.  - n  2 o o o g o k 2 S s 7 - 6 7 .  

3.  An tumEM,CobcnM,Ba iakPJ ,c td .ThcT lMI r i skscoe fo r  
uA t t sbk tAg iAdAa I - sTc~oA~sA luhodmed rod fw  
a A d  tharpact t  &x i t ion  mak ing .  J A M A  2 4 l o o @ k835 -42 .  

4.  An taunEM,M&bcCH,Gw6 tk lEP ,e t i tEnonpa i np rm ts  
dc&sAdcd i& iubcmiccvuu ! t iAunc t rMcMg iA t /~ -  
mpcyd ia l  ‘loEuEt ion :  rdtt o f  t he  -ytit r n  b+cxd i d  
k rh r cnoa~ l lB tX id ,CkC&&Xl  -  1 9 9 9 3 o o A s 9 3 - 6 0 1 .  

5 .CohenM,Dana rC ,Gu t f t r l r c lEP ,e t rLAc0~0 fbn -  
A lokQJ la r -wc igh t  h q m r i A  wi th  -  h q w h  fix uns tab l e  
co r owyu t c cyd iwc .E&acyandS& tyo fSuba t~Enonpp -  
r ig  in  N o a + W m  C o m n y  Even ts  S tudy  G r o u p ,  N  E a g l  J M c d  
1 9 9 7 ; 3 3 7 : 4 4 7 - 5 2 .  

6 . M o n u w D A , A n m w 1 E M , S n q i ~ S M , M & a b c C H , T h a M u P ,  
Br ruamldE.AAi l t t~d inEa l ropco rch toVZtd i&Z thebClUf i t  
o f t i f o t i b l a i owa -~devu ion~ -~~~~ l l  
o f  t he  TIMI R i&  S c o r e  far  UA/NS, IEMI  in  P f uSM-PLUS .  E u r  
Hur t  J 2 0 0 2 g 2 3 0 2 3 - 9 .  

7.  C a n n o n  C P , Wc in tnub  W S , D e ~ L p o u Ios L A , et rL  C e m p s k o a  of  
al ly inv t t -be M d  con tava t i~  t tmtcgiu ill pa t imk  wi th  uA t&bk  
co r ona r y  t yndmrms  t rea ted  wi th  t he  g l ppmte i n  l Ib/ IUa inh ib i to r  
t i ro i iban.  N  Fmg l  J Mu i  2 0 0 1 ; 3 1 4 : 1 8 7 9 - 8 7 .  

8.  AJc t c ygue~  K , h a n a ~  E , B -dJp .  Myou rd i a l  i &a r c&n  
unuauuadoauncn t o f t h c Jou \ tEu ropMSoc i uyo f  

Cud i o l ogy /Ama i can  Co lkgc  0 fCd io Iogy  Commi t&  for  t he  re -  
dd i nk i oa  of  myou rd i a l  *bab t i rm J A m  Coi l  C a r d i o l 2 0 0 0 $ ~ 9 S 9 -  

9.  & ty Y . Bo t tavyJP,Thd tA lu  c, s tg lu rd  L,  s* K , B a w J  
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