JOURNAL OF THE AMERICAN HEART ASSOCIATION

Circulation fp e

Association.

Evaluation of a Weight-Adjusted Single-Bolus Plasminogen Activator in Patients With
Myocardial Infarction: A Double-Blind, Randomized Angiographic Trial of Lanoteplase
VersusAlteplase
Peter den Heijer, Frank Vermeer, Ettore Ambrosioni, Zygmunt Sadowski, José L.

L 6pez-Senddn, Rainer von Essen, Philippe Beaufils, Udho Thadani, Jennifer Adgey, Luc
Pierard, Jeffrey Brinker, Richard F. Davies, Richard W. Smalling, Lars Wallentin, Abraham
Caspi, Andreas Pangerl, Linda Trickett, Cynthia Hauck, David Henry and Paul Chew

Circulation. 1998;98:2117-2125

doi: 10.1161/01.CIR.98.20.2117
Circulation is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 1998 American Heart Association, Inc. All rights reserved.
Print ISSN: 0009-7322. Online ISSN: 1524-4539

The online version of this article, along with updated information and services, islocated on the
World Wide Web at:
http://circ.ahajournal s.org/content/98/20/2117

Permissions: Requests for permissions to reproduce figures, tables, or portions of articles originally published
in Circulation can be obtained via RightsLink, a service of the Copyright Clearance Center, not the Editorial
Office. Once the online version of the published article for which permission is being requested is located,
click Request Permissionsin the middle column of the Web page under Services. Further information about
this processis available in the Permissions and Rights Question and Answer document.

Reprints: Information about reprints can be found online at:
http://www.Ilww.com/reprints

Subscriptions: Information about subscribing to Circulation is online at:
http://circ.ahajournal s.org//subscriptions/

Downloaded from http://circ.ahajournals.org/ at UNIV MEDECINE LEIG 228272 on June 11, 2014


http://circ.ahajournals.org/content/98/20/2117
http://www.ahajournals.org/site/rights/
http://www.lww.com/reprints
http://circ.ahajournals.org//subscriptions/
http://circ.ahajournals.org/
http://circ.ahajournals.org/

Evaluation of a Weight-Adjusted Single-Bolus Plasminogen
Activator in Patients With Myocardial Infarction

A Double-Blind, Randomized Angiographic Trial
of Lanoteplase Versus Alteplase

Peter den Heijer, MD; Frank Vermeer, MD; Ettore Ambrosioni, MD; Zygmunt Sadowski, MD;
JoseL. Lopez-Sendon, MD; Rainer von Essen, MD; Philippe Beaufils, MD; Udho Thadani, MD;
Jennifer Adgey, MD; Luc Pierard, MD; Jeffrey Brinker, MD; Richard F. Davies, MD;
Richard W. Smalling, MD; Lars Wallentin, MD; Abraham Caspi, MD; Andreas Pangerl, MD,;
Linda Trickett, BSc; Cynthia Hauck, MS; David Henry, PhD; Paul Chew, MD;

on behalf of the INTIME Investigators*

Background—Lanoteplase (nPA) is a rationally designed variant of tissue plasminogen activator with greater fibrinolytic
potency and slower plasma clearance than alteplase.

Methods and Results-InTIME (Intravenous nPA for Treatment of Infarcting Myocardium Early), a multicenter, double-blind,
randomized, double-placebo angiographic trial, evaluated the dose-response relationship and safety of single-bolus,
weight-adjusted lanoteplase. Patients §02) presenting within 6 hours of acute myocardial infarction were randomized and
treated with either a single-bolus injection of lanoteplase (15, 30, 60, or 120 kU/kg) or accelerated alteplase. The primary
objective was to determine TIMI grade flow at 60 minutes. Angiographic assessments were also performed at 90 minutes and
on days 3 to 5. Follow-up was continued for 30 days. Lanoteplase achieved its primary objective, demonstrating a
dose-response in TIMI grade 3 flow at 60 minutes (23.6% to 47.1% of suldRec@&001). Similar results were observed at

90 minutes (26.1% to 57.19%9<<0.001). At 90 minutes, coronary patency (TIMI 2 or 3) increased across the dose range up

to 83% of subjects at 120 kU/kg lanoteplase compared with 71.4% with alteplase. Thus, at this dose, lanoteplase was superiol
to alteplase in restoring coronary patency (difference, 12%; 95% ClI, 1% to 23%). The early safety experience in this study
suggests that lanoteplase was well tolerated at all doses with safety comparable to that of alteplase.
Conclusions—Lanoteplase, a single-bolus, weight-adjusted agent, increased coronary patency at 60 and 90 minutes in a
dose-dependent fashion. Coronary patency at 90 minutes was achieved more frequently with 120 kU/kg lanoteplase than

alteplase. In this study, safety with lanoteplase and alteplase was comparable. INTIME-II, a worldwide mortality trial,
will evaluate efficacy and safety with this promising new agé@irculation. 1998;98:2117-2125.)
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hrombolytic therapy reduces mortality in acute myocar- tive regimens, such as a single-bolus injection, may offer
dial infarction (AMI1).2® Time to treatment and achieve- additional benefits through earlier achievement of reperfusion
ment of complete reperfusion (TIMI grade 3 flow) are critical and by reduction in the risk of dosing errors.
factors*® Early treatment and complete TIMI grade 3 flow Efforts to improve thrombolytic efficacy are tempered by
have been facilitated by faster delivery regimens for acceler- the risk of serious bleeding, particularly hemorrhagic stroke.
ated alteplaseand double-bolus retepla&é.Simpler effec- As the use of thrombolytic agents has expanded to include
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more elderly patients, women, and patients with hyperten- within 6 hours of suspected AMI. The preliminary safety and

sion, there is a suggestion of increased hemorrhagic stroke. tolerability profile of lanoteplase was also evaluated. Addi-

Use of a fully weight-adjusted dose may optimize the tional objectives of the study included evaluation of TIMI

risk-benefit ratio with thrombolytic therapy. grade 3 flow, of coronary patency (TIMI grade 2 and TIMI
Lanoteplase (novel plasminogen activator, nPA) is a ratio- grade 3 flow) at 90 minutes after initiation of therapy, and of

nally designed variant of wild-type tissue plasminogen acti- angiographic reocclusion on days 3 to 5 after initiation of

vator (tPA) developed to achieve greater fibrinolytic potency therapy. The predefined composite end point of unfavorable

and prolonged plasma half-life. Lanoteplase does not contain clinical outcome at 30 days was also evaluated.

the fibronectin fingerlike and epidermal growth factor do-

mains of wild-type tPA, accounting for its slower clear- Methods

ance'**?Like alteplase, lanoteplase has enhanced fibrinolytic )

activity in the presence of fibrin-related plasminogen. Despite Study Population

deletion of the fingerlike domain, lanoteplase retains some Men and postmenopausal or su_rgica!ly_sterile women between the

fibrin specificity relative to streptokinase and urokinase. In ages of 18 and 80 years, presenting within 6 hours of suspected AMI,

dditi . | . h d were eligible for the study if the following criteria were met:
addition, an asparagine-to-glutamine change was made aligchemic symptoms lasting20 minutes, ST-segment elevation of

residue 117 to prevent this glycosylation site from being =0.1 mv in 2 contiguous limb leads 6z0.2 mV in 2 contiguous

occupied??® These modifications allow delivery of effective precordial leads or new left bundle-branch block, and ability to
thrombolytic therapy as a single 2- to 4-minute injection. In receive study medication within 6 hours of symptom onset and to
human volunteers, the half-life for plasminogen activation undergo coronary angiography within 60 minutes after starting study

L e a7 . . . . ) medication.
actlylty14|s 3711 minutes, which permits single-bolus Patients were excluded if any of the following conditions were
dosing: present: bleeding diathesis; active or recent internal bleeding; history

INTIME (Intravenous nPA for Treatment of Infarcting  of cerebrovascular accident; intracranial neoplasm, arteriovenous
Myocardium Early) was a multicenter (Europe and North malformation, or aneurysm; systolic blood presser®30 mm Hg;
America), double-blind, randomized, double-placebo dose- diastolic blood pressure 110 mm Hg; recent major surgery, trauma,
ranging study comparing 4 doses of lanoteplase with accel- ' C?rdlor}ulnqutr_lary resbusc'ttat'g”?t“k?“lhoodd of 'g_ftt_ heart t_?_romtblﬁjsi

: P acute pericarditis or subacute bacterial endocarditis; significant liver
erated 'alteplase. The primary objective of InTIME was to or rengl disease; oral anticoagulation; Killip class IV hgeart failure;
determine whether single-bolus lanoteplase restored COmpleterecent revascularization; history or symptoms of aortic dissection; or

coronary blood flow (TIMI grade 3) in a dose-related fashion any other medical condition that would interfere with study partici-
at 60 minutes after initiation of therapy in patients presenting pation or produce significant risk to the patient. The protocol was

TABLE 1. Demographic Characteristics of 602 Patients Who Received Lanoteplase or
Accelerated Alteplase

Lanoteplase Dose (kU/kg)

Characteristic 15 30 60 120 Alteplase
No. of patients 123 109 123 123 124
Mean age, y=SD 59.4+11.0 59.7+10.2 59.2+11.3 58.3*=104 59.1+11.3
Men, % 80 78 85 79 84
Mean delay before treatment, h+SD 31+15 3113 3.0*+1.3 3113 3.2+1.3
Prior MI, % 13.0 10.1 21.1 154 14.5
Killip class, %
| 93 93 93 93 92
[~V 8 7 7 8 8
MI location, %
Anterior 25 24 21 15 23
Inferior 31 40 31 35 31
Multiple 37 30 42 43 39
IRA location, %
LAD 37 38 36 35 43
RCA 44 50 41 50 45
LCx 15 10 19 11 8
Multiple 0 0 1 1 0
None 2 1 1 1 0
Other 3 1 3 2 4

Ml indicates myocardial infarction; IRA, infarct-related artery; LAD, left anterior descending coronary artery; RCA,
right coronary artery; and LCx, left circumflex artery.
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TABLE 2. TIMI Grade at 60 Minutes in Patients Randomized to Receive Lanoteplase or
Accelerated Alterplase

No. of Patients (%)

Lanoteplase Dose (kU/kg)

Alteplase

TIMI Grade 15 (n=110) 30 (n=95) 60 (n=109) 120 (n=102) (n=107)
Failure* 0(0) 0(0) 1(0.9) 1(1.0) 0(0)

0 40 (36.4) 36 (37.9) 23 (21.1) 22 (21.6) 27 (25.2)

1 10(9.1) 3(3.2 10(9.2) 6(5.9) 9(8.4)

2 34 (30.9) 28 (29.5) 27 (24.8) 25 (24.5) 31(29.0)

3 26 (23.6) 28 (29.5) 48 (44.0) 48 (47.1) 40 (37.4)
Difference [95% ClI] from

15 kU/kg NA 5.8 [—6.3,18.0] 20.4 [8.2, 32.6] 23.4110.9, 35.9] NA

Alteplase —13.7[-25.9, —1.6] —7.9[—20.9,5.1] 6.7[—6.4,19.7  9.7[—3.7,23.0] NA

NA indicates not applicable.
*Failure because of death or cardiovascular reason.

approved by local ethics committees, and informed consent was pain lasting=20 minutes not relieved by nitroglycerin, new ST-

obtained from all patients. segment elevation at0.1 mV or new abnormal Q waves, and serum
creatinine kinase (CK) that was more than twice the upper limit of
Treatment Protocol normal and>50% above the lowest CK level from the index AMI.

Patients were randomized to receive 1 of 4 doses of lanoteplase andHeart failure was defined as congestion on chest radiograph without
the alteplase placebo or accelerated alteplase and the lanoteplasevidence of noncardiac cause, plus at least 2 of the following:
placebo in a 1:1:1:1:1 ratio. All patients received only 1 active midlung rales not cleared by coughing, mean pulmonary capillary
thrombolytic. The sequence of the lanoteplase (or placebo) single wedge pressure:18 mm Hg and cardiac index2.4 L- min~*-m2
bolus or alteplase (or placebo) bolus was also randomized. The 30-and new use or increased dose of furosemide or bumetanide.
and 60-minute infusions of alteplase or placebo were always given Recurrent ischemic symptoms were defined as chest, neck, or arm
last. Lanoteplase was administered as a weight-adjusted dose of 15discomfort lasting=1 minute, which was relieved by nitroglycerin
30, 60, or 120 kU/kg (not to exceed 12 000 kU). Lanoteplase or its and was associated with new horizontal or downsloping ST-segment
matching placebo was administered as a split single bolus (due to depression. Stroke was diagnosed by investigators on clinical
provision of drug in 2 vials to allow full dose range) over 2 to 4 grounds.

minutes. Alteplase or its matching placebo was administered accord-~ pgleeding was classified according to GUSTO critérillajor

ing to the acgellera;te”d re%irgeréfrom GfUS;TCDE r/T(g was given byd bleeding was defined as documented hemorrhagic stroke or bleeding
mtravenmg% ° usto otvr\]/e 0y5 OS(/akS 0 O.t t5 mg/kg g‘ggto excee 65;8 resulting in hemodynamic compromise and requiring transfusion of
mg) over 30 minutes, then 0.5 mg/kg (not to excee mg) over packed red blood cells or other intervention. Moderate bleeding was

minute_s_. . . defined as an event requiring transfusion of packed red blood cells
Aspirin 150 to 325 mg/d and heparin 5000 U by intravenous bolus ; ; >
but one that was not accompanied by hemodynamic compromise.

followed by 1000 U/h for at least 48 hours and adjusted to activated = . - . .

partial thromboplastin time of 60 to 85 seconds were initiated before Mild bleeding did not require transfusion Of. packed reo! blood cells
study medication. Conventional antianginal therapy, long-acting @nd was not accompanied by hemodynamic compromise.

nitrates, calcium channel blockerg;blockers, and standard care L. .

were also initiated. Investigational treatments and devices were not Statistical Analysis

permitted within 30 days before or during the study. Other Calculations of sample size revealed that 107 patients were needed in

thrombolytic agents were not permitted during the study. each group to detect a 20% increment in complete reperfusion (from
40% to 60%) across the 15- to 120-kU/kg dose range at a power of
Study End Points 85% and significance level (2-tailed) of 0.05. This calculation was

Primary and secondary end points were prospectively determined.based on logistic regression and on the assumption of a linear
Angiographic evaluations of TIMI grade flow in the infarct-related relationship to dose. To accommodate missing data and a planned
artery were obtained 60 minutes (primary end point) and 90 minutes

(secondary end point) after initiation of study medication. Another 50 -
coronary angiogram was required between days 3 and 5, unless
revascularization was performed or the initial TIMI grade was 0 or 50 4 471
1. The Angiographic Core Laboratory (Cleveland Clinic, Cleveland, ) ] 374
Ohio) evaluated all angiograms in a blinded fashion. Patency of the Patients With 40 4
infarct-related artery was classified according to TIMI critéfia. TMISCR) ] 295
Brief physical examinations, laboratory tests, and 12-lead ECGs 28
were performed daily during hospitalization to monitor patients for 20 -
myocardial reinfarction, heart failure, recurrent ischemic symptoms, 10
coronary revascularization, bleeding, and other adverse events. The 15 20 60 120 Alteplase
presence of these events was also assessed on day 30 by brief Lanoteplase (kUkg)
physical examination or telephone interview. Composite clinical
outcome was defined as death, reinfarction, major bleeding, or heart P<0.001 logistic model for dose-response
failure within 30 days. Figure 1. Dose-response effect of lanoteplase (15, 30, 60, and

Myocardial reinfarction was defined by the presence of 2 of the 120 kU/kg) and accelerated alteplase on normal coronary perfusion
following conditions occurring>18 hours after index AMI: chest (TIMI grade 3) at 60 minutes in patients with suspected AMI.
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Figure 2. Dose-response effect of lanoteplase (15, 30, 60, 120
kU/kg) and accelerated alteplase on TIMI grades 2 (shaded
bars) and 3 (solid bars) flow at 90 minutes in patients with sus-
pected AMI.

interim analysis, the sample size was adjusted to 118 per group, for
a total of 590 patients.

All patients who received study medication were included in the
safety analysis. Patients were included in the efficacy analysis
whenever possible on the basis of the availability of complete
angiographic data. For the day 3 to 5 angiographic assessment,

the difference in log likelihood obtained from this linear model and
from a model not including the linearity assumption. Estimates of
pairwise differences (and 95% CIs) were calculated for the differ-
ence in response rates for each lanoteplase dose group versus the
low-dose lanoteplase group and versus the alteplase group.

Results

A total of 613 patients were enrolled by 88 investigators from
13 countries between March and November 1996. Eleven
patients were not included in the efficacy analysis because
treatment was not received. Demographic characteristics of
the remaining 602 patients, shown in Table 1, were similar
among treatment groups. One patient experienced a second
AMI 161 days after the index AMI and was randomized and
treated a second time; data from the second exposure (lanote-
plase 120 kU/kg) are included in the safety analysis as a
separate case but are excluded from the efficacy analysis.

Efficacy

Primary Efficacy Outcome Measure

There was a statistically significant increase in the proportion
of subjects with TIMI grade 3 flow at 60 minutes with
increasing lanoteplase doses (P<<0.001) (Table 2, Figure 1).
The proportion of subjects with TIMI grade 3 flow at 60
minutes with lanoteplase treatment increased from 23.6% in

patients were also included if the assessment was performed on daythe 15-kU/kg group to 47.1% in the 120-kU/kg group.

6. (Day 1 was defined in the protocol as the day the study treatment
was given. To capture data in cases in which investigators interpreted
day 5 as the fifth day after treatment [day 6], the angiographic

analysis was expanded to include angiographic assessments on daP

In addition, the proportion of patients who achieved TIMI
grade 3 flow at 60 minutes with alteplase was 37.4%. The
roportion of subjects with TIMI grade 3 flow was higher in

6.) If angiographic data were missing because of death or cardiovas-the 120-kU/kg lanoteplase group than in the alteplase group.
cular reasons (eg, revascularization), patients were considered to beHowever, the 95% ClI for the difference in rates included zero

treatment failures. If data were missing for other reasons (eg, usually
failure to obtain assessment within the specified time window after
initiation of study medication or to indicate time of assessment),
patients were excluded from the efficacy analysis.

Logistic regression was used to test for the presence of a linear
relationship between the log odds of a TIMI grade 3 response and

(9.7%; 95% CI,—3.7% to 23%).

Secondary Efficacy and Other Outcome Measures
Similar to the results at 60 minutes, at 90 minutes there was

a statistically significant increase in the proportion of subjects

lanoteplase dose, expressed on the natural log scale. Departures fronVith TIMI grade 3 flow with increasing lanoteplase dose

linearity were assessed by comparing (at the 0.10 significance level)

TABLE 3. Summary of 30-Day Composite Clinical
Receive Lanoteplase or Accelerated Alteplase

(P<0.001) (Figure 2). The proportion of patients who

Outcome in Patients Randomized to

No. of Patients (%) [95% CI]

Lanoteplase Dose (kU/kg)

15 30 60 120 Alteplase

Clinical Outcome (n=122) (n=108) (n=122) (n=122) (n=124)
Composite clinical outcome* 15 (12.3) 7 (6.5) 15 (12.3) 11 (9.0 27 (21.8)
[7.0, 19.5] [2.6, 12.9] [7.0, 19.5] [4.6, 15.6] [14.9, 30.1]

Death 3 (2.5) 1(0.9) 6 (4.9 5 (4.1) 8 (6.5)
[0.5, 7.0] [0, 5.1] [1.8, 10.4] [1.3,9.3] [2.8, 12.3]

Reinfarction 4 (3.3 1(0.9) 4 (3.3 0 (0) 8 (6.5)
[0.9, 8.2] [0, 5.1] [0.9, 8.2] [0, 3.0 [2.8,12.3]

Major bleeding 3(2.4) 0 (0) 2(1.6) 2 (1.6) 7t (5.6)
[0.5, 7.0] [0, 3.4] [0.2, 5.8] [0.2, 5.8] [2.3,11.3]

Heart failure 8 (6.6) 5 (4.6) 7 (5.7) 6 (4.9) 11 (8.9)
[2.9, 12.5] [1.5, 10.5] [2.3, 11.5] [1.8, 10.4] [4.5, 15.3]

*Composite outcome indicates at least one unfavorable event.

tincludes 1 hemorrhagic stroke.
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TABLE 4. Adverse Events Occurring in =7% of Patients Within Any Treatment
Group up to Hospital Discharge, Excluding Revascularizations

Percent of Patients

Lanoteplase Dose (kU/kg)

15 30 60 120 Alteplase

Adverse Event (n=123) (n=109) (n=123) (n=124) (n=124)
Cardiovascular

Heart failure 7.3 6.4 8.9 8.1 8.9

Rhythm disturbance

Ventricular 15.4 17.4 17.9 15.3 17.7
Atrial 10.6 9.2 8.1 7.3 1.3

Bradycardia 8.9 3.7 24 6.5 4.0

Angina pectoris 14.6 11.9 8.9 10.5 121

Hypotension 12.2 12.8 5.7 121 8.1

Coronary artery disease 4.1 8.3 9.8 4.8 3.2
Neurological

Musculoskeletal pain 16.3 18.3 19.5 17.7 17.7

Headache 14.6 10.1 13.8 13.7 16.1

Anxiety/nervousness 10.6 11.0 14.6 13.7 12.9

Sleep disturbance 8.1 12.8 10.6 9.7 121
Gastrointestinal

Nausea/vomiting 19.5 15.6 9.8 121 14.5

Constipation 8.1 8.3 9.8 8.9 8.1
Other

Fever 14.6 12.8 114 10.5 13.7

General pain 7.3 101 49 6.5 8.9
Any adverse event 95.9 95.4 92.7 95.2 87.9

achieved TIMI grade 3 flow 90 minutes after lanoteplase among the lanoteplase and alteplase groups (Table 4). Bleed-
increased from 26.1% after the 15-kU/kg dose to 57.1% after ing events were reported in 40.7% of subjects receiving any
the 120-kU/kg dose. The corresponding proportion of patients dose of lanoteplase and in 54.0% of subjects receiving
in the alteplase group who achieved TIMI grade 3 flow at 90 alteplase. Major bleeding, defined as hemorrhagic stroke or
minutes, 46.4%, was lower than the proportion in the 120- bleeding associated with hemodynamic compromise requir-
kU/kg lanoteplase group (difference, 10.7%; 95% €2.3% ing transfusion, occurred in 1.5% (7/479) of the lanoteplase-
to 23.7%). treated subjects and in 5.6% (7/124) of subjects receiving
Proportions of patients with TIMI grade 2 or 3 flow 90 alteplase (Table 5). One intracranial hemorrhage and 1
minutes after lanoteplase increased from 54.1% after the thromboembolic stroke occurred in 2 subjects receiving
lowest dose to 83.0% after the highest dd3e:0.001, Figure  alteplase and in no subject in any lanoteplase group. Twenty-
2). At the 120-kU/kg dose, lanoteplase was superior to three deaths occurred within 30 days of treatment, 15 (3.1%)

alteplase (71.4%) in restoring coronary patency at 90 minutesin the lanoteplase-treated groups and 8 (6.5%) in the alteplase
(difference, 11.6%; 95% CI, 0.7% to 22.5%). group.

The proportion of subjects with TIMI grade 3 flow on days

3 to 6 ranged from 29.3% in the 15-kU/kg lanoteplase group Discussion

to 50.4% in the 120-kU/kg group. The proportion in the | anoteplase is a rationally engineered derivative of tPA
alteplase group was 41.2%. that offers the combination of high potency, long half-life,
Tertiary Efficacy and Other Outcomes and prolonged clearance. Single-bolus, weight-adjusted
The proportions of subjects with unfavorable composite lanoteplase establishes complete perfusion (TIMI grade 3
clinical outcomes ranged from 6.5% in the 30-kU/kg lanote- flow) at 60 minutes in a dose-related fashion up to 120
plase group to 21.8% in the alteplase group without evidence KU/kg in patients with suspected AMI. Early, complete
of a relationship between lanoteplase dose and outcomeinfarct artery reperfusion at 60 minutes was chosen as the

(Table 3). primary end point on the basis of evidence that achieve-
ment of TIMI grade 3 flow in the infarct-related artery
Safety improves survivaf:*®

The numbers and percentages of subjects with adverse Lanoteplase at 120 kU/kg was as effective as alteplase in
clinical events before hospital discharge were comparable establishing TIMI grade 2 or 3 flow at 60 minutes and
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TABLE 5. Number and Percentage of Subjects With Bleeding Events by Severity

No. (%) of Subjects Who Experienced Bleeding

No. of Hemodynamic Hemorrhagic
Treatment Subjects None Mild Moderate Compromise Stroke
Lanoteplase, kU/kg
15 123 82 (67) 34 (28) 4(3) 32 0(0)
30 109 72 (66) 29 (27) 8(7) 0(0) 0(0)
60 123 74 (60) 43 (35) 4(3) 2(2 0(0)
120 124* 56 (45) 58 (47) 8 (6) 2(2 0(0)
Alteplase 124 57 (46) 53 (43) 6 (5) 6 (5) 1(0.8%)t

*Includes second exposure of twice randomized subject.
TA thomboembolic stroke also occurred in this group.

superior in restoring TIMI grades 2 or 3 flow at 90 minutes. bleeding was dose-related, with the incidence at the highest
The 30-day composite clinical outcome suggests that lanote-dose, 120 kU/kg, comparable to that of alteplase. Serious
plase was at least as effective as alteplase in reducing majorbleeding, which occurred in a small number of patients, and

morbidity and mortality after AMI. other adverse events were not dose-related. At a dose of 120
Major bleeding, particularly hemorrhagic stroke, is an kU/kg, lanoteplase produced early and sustained patency
important safety issue with thrombolytics. In this trial90% more frequently than alteplase, with an encouraging trend

of patients experienced no bleeding or mild bleeding, usually toward improvement in a 30-day composite clinical outcome.
at the puncture site. Moderate and major bleeding was seenin InTIME was an angiographic dose-ranging trial that was
4.9% to 8.1% of patients in the lanoteplase groups and in not designed to evaluate relative effects on mortality. A larger
10.5% of alteplase subjects. Major bleeding occurred in 1.5% study is necessary to determine whether single-bolus, weight-
of lanoteplase patients and 5.6% of alteplase patients (includ-adjusted, lanoteplase will achieve survival benefits, preserve
ing 1 hemorrhagic stroke). left ventricular function, and prevent heart failure. These
The trend in recent trials toward inclusion of more elderly issues are being addressed in a 15 000-patient mortality
and female patients, who tend to weigh less, has further study, INnTIME-II, comparing lanoteplase (120 kU/kg) with
focused attention on appropriate dosing of thrombolytics. accelerated alteplase.
Early experience with alteplase suggested excessive bleeding
in light (<60 kg) patients and a trend toward decreased
thrombolytic efficacy in heavy individuals (>90 kg)®
Lanoteplase was administered as a weight-adjusted dose tdParticipating Clinical Centers Listed by Country
achieve optimal efficacy with minimal risk of bleeding. Belgium
Despite their efficacy in the treatment of AMI, syl de Ia Citadelle, Liége: Jean Boland, MD (subinvestigator:
thrombolytic agents are underused. An additional 15% t0 Jean-Luc Peters, MD; study nurses: Mireille Massoz, Philippe
25% of patients could receive thrombolytic therdpylhe Baumans); U.Z. Antwerpen, Edegem: Christiaan Vrints, MD (sub-
reasons for undertreatment are numerous, but they fall into 2 investigators: Herbert De Raedt, MD, Johan Bosmans, MD, Marc
categories: presentation delay (time from onset of symptoms Claeys, MD; study nurse: Tinneke Sysmans); St Jansziekenhuis,

. . . Genk: Walter Van Mieghem, MD, Mathias Vrolix, MD (subinves-
to arrival at hospital) and treatment delay (time for the i ai0r johan Van Lierde, MD; study nurse: Jacqueline Hollants);

medical care team to provide treatmefith single-bolus Cliniques Universitaires de Mont- Godinne, Yvoir: Patrick Evrard,
thrombolytic agent should have an immediate impact on MD (subinvestigator: Erwin Schroeder, MD); U.Z. Gent, Gent: Yves
treatment delay. Drug preparation and administration times Taeymans, MD (subinvestigator: Peter Gheeraert, MD; study coor-
are cut to a minimum, with little conflict in the coadminis- dinator: Hermina Middendorp); C.H.U. du Sart Tilman, Liége: Luc

trati f other d th h th int i | Pierard, MD (subinvestigator: Lucien Finianos, MD); Hopital
ration ot other arugs throug € same Intravenous line. IN gasme, Brussels: Eric Stoupel, MD (subinvestigator: Marc Renard,

addition, a simple regimen reduces dosing error. Single-bolus MD:; study nurse: Marie De Clippel).
administration has also reactivated interest in prehospital
treatment with thrombolytics. Improvements in technology Canada

: ; ; Montreal Heart Institute, Montreal, Quebec: Pierre Theroux, MD
re likel rt mor ressive treatmen I f th . i ' o . g n
zoipitZIysteottisl:ngpo t more aggressive treatment outside of the (subinvestigators: Jocelyn Dupuis, MD, Pierre de Guise, MD, Martin

Juneau, MD, Jean-Francois Tanquay, MD, B. Thibault, MD); Uni-
) versity of Calgary Health Sciences Center, Calgary, Alberta:
Conclusions Mouhieddin Traboulsi, MD (subinvestigators: Todd Anderson,
Lanoteplase restores complete perfusion in the infarct-relatedJames Hansen, Merril Knudtson, David Roth, France Spence, Wayne
artery at 60 minutes in a dose-related manner in patients Warrica); University of Ottawa Heart Institute, Ottawa, Ontario:
presenting within 6 hours of suspected AMI. Although Richard F. Davies, MD (subinvestigators: Rob Bealands, MD, Lyall

. Higginson, MD, William L. Williams, MD, Marino Labinaz, MD,
INTIME was not large enough to completely define the safety Michel Lemay, MD, Jean-Francois Marquis, MD); Royal University

profile, in this study lanoteplase was well tolerated at 15 to Hospital Saskatoon, Saskatchewan: J.D. McMeekin, MD (subinves-
120 kU/kg. As expected with all thrombolytics, overall tigator: J.F. Lopez, MD).
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