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Reboundd Ischemia after Heparin in ACS 

S u m m a r y : : 

Background.Background. -Clinical trials in patients with acute coronary syndromes 
havee shown early recurrent ischemic events after discontinuation of 
unfractionatedd heparin (UFH) treatment. We analyzed whether low-
molecularr weight heparin (LMWH) cessation also results in early ischemic 
recurrencee events and i f continuation o f a fixed dose LMWH prevents this 
complicat ion. . 

MethodsMethods -The combined incidence o f death, Ml or urgent 
revascularizationn in the first 7 days after discontinuation o f UFH (n=2617), 
short-termm 1 mg/kg s.c. BID enoxaparin (n = 1498) and short-term followed 
byy prolonged 60 mg s.c. BID enoxaparin (n = 1043) was analyzed from the 
combinedd TIMI 11 B/ESSENCE database, in a per patient analysis. 

ResultsResults -Cessation o f both UFH and short-term enoxaparin resulted in a 
similarr clustering o f recurrent ischemic events on the first day, with an 
incidencee o f the primary endpoint of 2.3% in both groups. O f all recurrent 
eventss in the first week after cessation, 40% occurred in the first 24 hours. 
Continuationn o f a fixed dose enoxaparin treatment prevented this early 
excess,, with a first day incidence o f 0.4 % (p=0.0001). T IMI risk score 
characteristicss predicted the incidence o f early rebound ischemic events. 

ConclusionConclusion -There is significant clustering o f recurrent ischemic events 
withinn 24 hours after cessation o f both short-term UFH and enoxaparin 
treatment,, and patients should be carefully monitored during that period. 
Thiss early rebound may be prevented by continuation o f a fixed dose o f 
enoxaparin. . 

Introduction n 

Severall studies in patients with acute coronary syndromes (ACS) have 
describedd recurrence o f ischemic events shortly after cessation o f 
unfractionatedd heparin (UFH) treatment'1"4^. In the GUSTO I study, 33% 
o ff all recurrent myocardial infarctions occurring in the first week after UFH 
wass discontinued, occurred within 10 hours' '. In an ESSENCE sub study, a 
higherr incidence o f ischemic ST-segment episodes was observed in the 48 
hourss after UFH and low-molecular weight heparin ( L M W H ) treatment 
thann during the first 48 hours o f treatment' \ A more recent publication 
alsoo observed this very early clustering o f rebound ischemia after 
discontinuationn o f UFH, with a peak incidence as early as 4 hours after 
discontinuation'' '. 
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Too dace, one study' ' reported an increased event rate when therapeutic 
LMWHH treatment was discontinued, reducing its benefit compared to 
placeboo in the acute phase. 

Wee investigated whether cessation o f UFH or LWMH resulted in a clinical 
reboundd and whether these compounds differ in this respect. We used data 
derivedd from the large ESSENCE*6^ and TIMI 11 B*7^ trials, and calculated 
inn a per patient analysis, the incidence of ischemic events after 
discontinuationn o f either UFH or enoxaparin. The prolonged fixed dose 
LMWHH treatment arm of the TIMI 11B allowed us to study the effect o f 
thiss regimen on rebound phenomena. 

Methods s 

Protocoll and patient population o f the TIMI 11 B and ESSENCE studies 

Thee study protocols have been described in previous publications^ ' '. In 
short,, patients wi th unstable angina or non-Q wave infarction, presenting 
withinn 24 hours after onset o f symptoms, were eligible for inclusion. A total 
o ff 7081 patients were randomised, in a double dummy design, to 
intravenouss UFH (N=3521) or subcutaneous enoxaparin (N=3560). In 
bothh studies, UFH treatment was continued for at least 3 days with a 
maximumm o f 8 days. In both studies, enoxaparin was administered at a 
dosee o f 1 mg/kg b.i.d. and was continued for until day 8 or hospital 
discharge.. The TIMI 11 B protocol required continuation o f enoxaparin 
treatmentt with a fixed dose o f 60 mg b.i.d. until day 43. All patients 
receivedd aspirin 100 to 325 mg/day. 

Principall results o f the TIMI 11 B and ESSENCE studies 

Thee endpoints o f the separate as well as the combined endpoints of the 
TIMII 11B and ESSENCE studies have been published previously (6"8). 
Treatmentt with enoxaparin resulted in a 20% reduction o f the composite 
endpointt death or non-fatal myocardial infarction, with an absolute 
reductionn from 5.3% to 4 .1% by day 8 (OR=0.77 [0.62-0.95]) and from 
8.6%% to 7.1% by day 43 (OR=0.82 fO.69-0.97J). The treatment benefit o f 
enoxaparinn over UFH occurred rapidly after the start o f treatment with a 
significantt endpoint reduction as early as day 2 after randomisation. 
Enoxaparinn and UFH showed a similar rate o f major haemorrhage 
(approximatelyy 1.2%) although a higher rate o f minor haemorrhage was 
observedd wi th enoxaparin treatment (10% vs 4.3%). 
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Patientt selection for the current analysis 

Alll patients from the TIMI 11 B and ESSENCE were eligible for the present 
studyy i f they had received in-hospital study treatment for at least 2 days 
withh a maximum o f 14 days (N=5911). 

Nott included were patients in which study drug treatment times were not 
availablee (n=41), who underwent revascularization during study drug 
treatmentt (n=193) or within 48 hours after cessation o f study drug wi thout 
recurrentt angina between cessation and revascularization (n=497), on oral 
anticoagulantt treatment fol lowing study drug treatment (n=18), or who 
diedd during study drug treatment (n=4). As a result, 5158 patients were 
involvedd in the present analysis (Table 1). 

TableTable 1 - Patient selection for current analysis 

Randomised: : 
Exclusion: : 

-- Treatment < 48 hours 
-- Treatment > 14 days 
-Treatmentt duration missing 
-- Revascularization during Rx 

-- Revascularization < 48 hrs 
afterr Rx without angina 

-- Oral anticoagulants 
-- Death during Rx 

Totall exclusion: 

Totall inclusion: 

UFH H 

N=3521 1 

n=501 1 
n=1 1 

n=25 5 
n=86 6 

n=281 1 
n=9 9 

n-1 1 

n=904 4 
n=2617 7 

Treatmentt Group 

ShortEnox x 

N=2381 1 

n=625 5 
n=2 2 

n-15 5 
n=65 5 

n=166 6 
n=7 7 
n=3 3 

n=883 3 
n=1498 8 

LongEnox x 

N-1179 9 

n=39 9 
n=2 2 

n-1 1 
n=42 2 

n=50 0 
n=2 2 
n=0 0 

n=136 6 
n=1043 3 

Total l 

N=7081 1 

N-1165 5 
N=5 5 
N=41 1 
N=193 3 

N=497 7 

N-18 8 
N=4 4 

N=1923 3 
N=5158 8 

Wee considered the fol lowing patient groups: patients who had received 
short-termm UFH (UFH, n=2617), patients who had received short-term 
enoxaparinn only (ShortEnox, n=1498), and patients who had received 
short-termm enoxaparin followed by chronic fixed dose enoxaparin 
(LongEnox,, n = 1043). 

Thee time o f discontinuation o f study drug for patients treated with UFH 
wass defined as the time at which the infusion was stopped. For patients 
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treatedd with enoxaparin, the time o f discontinuation o f treatment was 
definedd as 12 hours after the last full in-hospital enoxaparin dose, after 
whichh plasma drug levels fall below the therapeutic range. 

Endpointt definitions and data analysis 

Thee primary endpoint for the current analysis was a composite o f 
mortality,, (recurrent) M l , or recurrent ischemia leading to urgent 
revascularisationn occurring after discontinuation. Secondary endpoints 
weree mortality, mortality or (recurrent) M l , and mortali ty, (recurrent) Ml 
orr severe recurrent ischemia with or without urgent revascularisation. 

Thee incidence o f the primary and secondary endpoints was calculated for 
thee first 7 days after treatment discontinuation by calculating, for each 24 
hourr period, the percentage o f patients who developed a first endpoint 
amongstt those patients who had not previously developed that endpoint. 

Too observe i f a rebound o f ischemic events would occur after treatment 
cessation,, the on-treatment incidence o f the primary endpoint in the 
includedd patients (N=5158; Table 1) was calculated for the day prior to 
discontinuationn o f study drug. By defini t ion, patients who either died or 
underwentt an urgent revascularization during treatment were excluded, 
thuss the incidence o f Ml was calculated. 

TIMII risk factors and recurrent ischemic events 

Too identify whether cardiac risk factors, identified at randomisation, were 
associatedd with early rebound events after treatment cessation, the T IMI 
riskk score was related to the incidence o f early rebound^ ' . 

Statistics s 

Differencess between the treatment groups in incidences o f the primary and 
secondaryy endpoints were analysed using the chi-square test. For the 
relationn between the number o f risk factor and incidence o f rebound 
events,, a Wilcoxon test was performed. 

Resul ts s 

Patientt characteristics 

Thee patient characteristics o f the UFH group, ShortEnox group and 
LongEnoxx group are presented in Table 2. Compared to the UFH and 
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TableTable 2 - Ch d patients created with UFH and enoxaparin for ac least 48 hours but < 
144 days 

Treatmentt Group 

Characteristics s 
Agee (years) 

Malee (%) 
Familyy history of CAD (%) 
Currentt smoker (%) 
Historyy of hypertension (%) 

Historyy of hypercholesterolemia (%) 
Historyy of diabetes (%) 
Priorr myocardial infarction (%) 
Priorr aspirin use(%) 
Priorr Beta blocker use (%) 

Mediann acute, in-hospital treatment 
durationn (days + 25th/75th percentile) 

TIMII nsk factors distribution (%) 

0 - 2 2 
3 - 4 4 
5 - 7 7 

UFH H 
(n=2617) ) 

64.5 5 
64.0 0 
38.4 4 
25.3 3 
50.9 9 
36.2 2 
20.8 8 
39.4 4 
76.0 0 
38.4 4 

3.0 0 
(2.8/3.9) ) 

32 2 
56 6 
12 2 

Shortt Enox 
(n=1498) ) 

64.3 3 
64.6 6 
40.9 9 
25.1 1 
52.1 1 
42.7 7 
20.2 2 
41.9 9 
70.2 2 
38.4 4 

4.1 1 
(3.1/6.1) ) 

39 9 
52 2 
9 9 

LongEnox x 
(n=1043) ) 

63.8 8 
68.0 0 
34.6 6 
26.5 5 
48.0 0 
34.1 1 
22.2 2 
32.5 5 
81.7 7 
34.2 2 

5.9 9 
(4.0/7.3) ) 

23 3 
59 9 
18 8 

p-value p-value 
0.3 0.3 
0.07 0.07 
<0.05 <0.05 
0.7 0.7 
0.7 0.7 

<0.05 <0.05 
0.5 0.5 

<0.05 <0.05 
<0.05 <0.05 
<0.05 <0.05 

<0.05 <0.05 

CADD = coronary artery disease, UFH = unfractionated heparin, ShortEnox = 
short-termm enoxaparin, LongEnox = long-term enoxaparin 

ShortEnoxx groups, patients in the LongEnox group had a lower prevalence 
o ff a family history o f coronary artery disease , hypercholesterolemia 

,, prior myocardial infarction , prior beta-blocker use , 
andd a higher prevalence o f aspirin use . The in-hospital treatment 
durationn was longer in the LongEnox group. The TIMI risk factor 
distributionn was equal among the three treatment groups. 

Clinicall events after study drug discontinuation 

Thee cumulative incidence of the primary endpoint during the first 7 days 
afterr treatment cessation is shown in Figure 1. The UFH and ShortEnox 
groupp show a significantly higher incidence of ischemic events compared to 
thee LongEnox group (UFH vs. LongEnox, p=0.0002; ShortEnox vs. 
LongEnox,, p=0.006 at day 7). The greatest difference in event rates was 
observedd on the first day after cessation o f treatment. 
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6% % 

FigureFigure 7 -Cumulative incidence for the occurence of death, Ml , or urgent revascularization by treatment 
groupp during the first 7 days after treatment discontinuation. 

UFH H 

4% % 

2% 2% 

0% % 

LongEnox x 

11 2 3 4 5 6 
Cöyss after discontinuation of treatment 

Forr the UFH and ShortEnox groups, the incidence o f the primary endpoint 
onn the first day after study drug discontinuation was 2.3%, and the hazard 
onn day 1 was substantially greater than that on subsequent days (i.e. 2 to 7 
days)) and prior to discontinuation (i.e. day -1) (Figure 2 and table 3). This 
excesss risk during the first 24 hours is not observed in the LongEnox group, 
withh constant event rates from day -1 to day 7. In the UFH and ShortEnox 
groups,, 36% and 4 1 % respectively o f all primary endpoint events in the first 
weekk occurred on the first day. The incidence on day 1 and day 2 after 
cessationn in group UFH was 2.3% and 1.1%, respectively (p=0.0005), and 
2.3%% and 0.3% in the group ShortEnox, respectively (p<0.0001). 
Additionally,, reactivation o f events is clearly observed when comparing 
eventt rates on day 1 with those observed on the day prior to 
discontinuationn (Table 3; UFH 2.3% vs. 0.5%, respectively (p<0.0001), 
ShortEnoxx 2.3% vs. 0.4% , respectively (p<0.0001)). The LongEnox group 
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TabicTabic 3 - Incidence of ischemic events on the day before treatment discontinuation (day-1), and the 
firstfirst day and the first week after UFH or short-term enoxaparin treatment cessation. 

OnOn creacmenc day - 7 
Primary y 

OffOff treatment day 1 
Primary y 
Death h 
M l l 

OffOff treatment day 1-7 
Primary y 
Death h 
M l l 

Treatmentt Grot 
UFH H 

(n -2617 ) ) 

0.5%% (14) 

2.3%% (60) 
0.5%% (13) 
0.5%% (13) 

6.3%% (165) 
1.6%% (41) 
1.9%% (49) 

ShortEnox x 

( n - 1 4 9 8 ) ) 

0.4%% (6) 

2.3%% (34) 
0.7%% (10) 
0.5%% (8) 

5.5%% (82) 
1.9%% (28) 
1.3%% (20) 

P P 
LongEnox x 

( n -1043 ) ) 

0 . 1 %% (1) 

0.4%% (4) 
0 . 1 %% (1) 
0.0%% (0) 

3.2%% (33) 
0.5%% (5) 

1.1%% (11) 

p-value p-value 

0.08 0.08 

0.0001 0.0001 
0.05 0.05 
0.02 0.02 

0.0003 0.0003 
0.004 0.004 

0.2 0.2 

Riskk Ratio 
[95%% CI] 

0.200 [0.03-
1.19] ] 

0.177 [0.07-
0.40] ] 

0.177 [0.03-
1.00] ] 
n.e. . 

0.533 [0.37-
0.75] ] 

0.299 [0.12-
0.67] ] 

0.633 [0 .34-
1.18] ] 

Primaryy endpoint was a composite of death, Ml, or urgent revasculariza-
tion.. Data are presented as percentages and absolute event rates in 
parentheses.. UFH = unfractionated heparin group, ShortEnox = short-
termm enoxaparin group, LongEnox = long-term enoxaparin group. *p-
valuee of UFH plus ShortEnox versus LongEnox. RR = Risk Ratio, n.e. = 
nott estimable. 

hadd similar event rates on the day prior to discontinuation, day 1, and 2 
afterr cessation (0 .1%, 0.4% (p=0.2), and 0.7% (p=0.4), respectively). 

Thee early rebound in the UFH and ShortEnox groups was also observed for 

thee separate endpoints death and Ml (Table 3). 

Thee mean time to the occurrence o f clinical events was 7.7 and 9.0 hours 
afterr discontinuation o f UFH and short-term enoxaparin, respectively. On 
thee first day as well as in the first week, the incidences o f the primary 
endpointt and o f the individua l clinical endpoints were significantly lower in 
thee LongEnox group than in the other two groups (Table 3). Additionally, 
thee combined endpoints death/ Ml and death/MI/severe recurrent 
ischemiaa showed similar high incidences on day 1 after cessation compared 
too the fol lowing days for both the UFH and ShortEnox groups and not for 
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'' 2 - Hazard o f dea th , M l , or urgent revascular izat ion per day du r ing the day pr ior to (-1 ), and the 

dayss (1 t o 7) af ter d i scon t i nua t i on o f UFH or shor t - term enoxapar in . N o t e : By de femt ion , 

dayy - i ( i .e. 24 hours pr ior to t rea tmen t d i scon t i nua t i on ) does no t include pat ients w h o died 

orr underwent an urgent revascular izat ion. 

" G G 
i_ _ 
rd d 
N N 
ra a 

X X 

2.5n n 

2.0--

1.5--

.u- i i 

0.5--

0.0 0 EL L 

UFH H 

ShortEnox x 

LongEnox x 

IDEJDLI I 
- 1 11 2 3 4 5 6 7 

Dayss before (-1) and after (1 to 7) discontinuation of therapy 

UFHH = unfractionatedd heparin (N=2617), ShortEnox = short-term enoxa-
parinn (N = 1498), LongEnox = long-term enoxaparin (N = 1043). 

thee LongEnox group (data not shown). Cessation of long-term enoxaparin 

afterr 6 weeks showed no rebound of ischemic events. 

T IMII risk factors and recurrent ischemic events 

Figuree 3 relates the number o f T IMI risk factors with the incidence o f early 
reboundd (i.e. events within 24 hours after treatment stop). In both the UFH 
andd ShortEnox groups, a clear relation between TIMI risk score and event 
ratee was observed, with an increase in the incidence o f early rebound 
proport ionall to the number o f risk factors. Patients with TIMI risk scores o f 
0-33 had a rebound incidence o f 1.8% whereas patients with scores 5-7 had 
ann incidence o f 5.1%. The LongEnox group revealed no rebound events in 
thee 0-1 and 2 risk factor groups, and low incidences in the 3, 4 , and 5 risk 
factorss group o f 0.3%, 0.4%, 1.3%. No events occurred in patients with 6 or 
77 risk factors, however, there was a very low number o f patients in this 
groupp (n=33). At any level o f risk, group LongEnox had a lower incidence o f 
events,, with a statistically significant difference in the groups with 3 and 4 
riskk factors (p=0.01 and 0.04, respectively, group UFH + LongEnox vs. 
ShortEnox). . 
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-TIMII risk factor distribution in patients with early rebound, i.e. occurence of a primary 
endpointt event within 24 hours after discontinuation oftre 

10.0--

7.5--
--P P 

cc 5.0-
> > 

2.5--

0.0--InJ J Li i HL L 

UFH H 

ShortEnox x 

LongEnox x 

0 / 1 22 3 4 5 
n=n= 4/2/0 8/5/0 20/11/1 15/6/1 8/7/2 

Numberr of TIMI Risk Factors 

6/7 7 
5/3/0 5/3/0 N=N= 60/34/4 

UFHH = unfractionated heparin (N = 261 7), ShortEnox = short-term enoxa-
parinn (N = 1498), LongEnox = long-term enoxaparin (N = 1043). 

D i s c u s s i on n 

Discontinuationn o f both short-term UFH and short-term enoxaparin 
treatmentt resulted in a clustering o f ischemic events on the day fol lowing 
cessationn o f treatment. O f all recurrent endpoints occurring in the week 
afterr discontinuation of these treatments, approximately 40% occurred 
withinn 24 hours after cessation. Early rebound was observed for death, M l , 
urgentt revascularization and severe recurrent ischemia, indicating that the 
compositee endpoint was not driven by a single event. 

Moreover,, this reactivation of ischemic event occurs in patients who are 
consideredd stable, and who may be transferred home or to other facilities 
onn that first day after discontinuation o f anticoagulation. The incidence o f 
clinicall events within 24 hours after study drug cessation (2.3%) was similar 
too the primary endpoint incidence during active treatment in the two 
clinicall trials (day 3 incidence o f treatment; data not shown), underlining 
thee clinical importance o f this phenomenon. 

Continuationn o f a fixed reduced dose of enoxaparin treatment was 

associatedd with less early rebound, and with a significantly lower total 
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incidencee o f recurrent ischemia during one week o f fol low up. It was 
associatedd wi th a lower incidence in patients at all levels o f risk but was 
mostt effective in patients with a T l M I risk score 3 to 7, where it reduced the 
primaryy endpoint by approximately 75% (Figure 3). Cessation o f long-term 
enoxaparinn treatment did not lead to an increase o f events and showed 
similarr incidence rates on day 1 and 2 after cessation. 

Inn our analysis, we found no difference in the incidence o f rebound events 
betweenn UFH and short-term enoxaparin (both 2.3%). In an ESSENCE 
substudy'' ' a higher incidence o f ST-segment shifts was observed after 
UFHH treatment compared to that fol lowing enoxaparin treatment. 
Hnwpvprr r h k wa<; a <;mpll <;rnHv and f<;ilpnr^ ST spamen t <;hifr<; mav onl v 

""  ' ' " - ~ - ' ' I ' \ " " / - - ' O - - - - / / 

partiallyy reflect recurrent thrombot ic events. Other factors such as 
tachycardia,, anemia or coronary spasm may contr ibute to these episodes. 

Patientss continuing to chronic phase LMWH treatment were different from 
thee short treatment groups with respect to several baseline characteristics 
(Tablee 2). However, the TIMI risk score which has been shown to predict 
eventss is this particular populat ion, was equal amongst the treatment 
groupss indicating the overall risk is not lower in patients continuing into 
thee chronic phase (Table 1). 

Platelett activation may be important for the occurrence o f early rebound. 
Clott bound thrombin is a potent trigger for platelet activation and 
thrombuss growth. Aspirin reduces the risk o f rebound'' ', however early 
reboundd does occur in ASA treated patients' ' '. More aggressive platelet 
inhibit ionn wi th GP l lb / l l la inhibitors further lowers the risk o f rebound 
eventss in ACS patients' '. A possible cause for this early rebound 
phenomenonn is remaining coronary thrombus, posing a threat for 
recurrentt occlusion. This is supported by a study by van Belle et al., 
visualisingg angioscopically thrombus material in the coronary artery up to 
44 weeks after hospital admission for ACS' '. 

Otherr mechanisms that could lead to a transient hypercoagulable state 
includee depletion o f natural anticoagulants such as tissue-factor pathway 
inhibitorr (TFPI) and anti- thrombin (AT) '1 2"1 7 ) . This is supported by the 
highlyy increased thrombin generation and activation markers observed 3-
244 hours after both UFH and LMWH treatment cessation, with F1+2 levels 
exceedingg pre-treatment F1+2 levels' \ This observation suggests a drug 
relatedd phenomenon o f thrombin generation as opposed to a return to the 
naturall course after treatment cessation. However, the fact that no early 
recurrencess were observed after discontinuation o f long term enoxaparin 
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suggestss that this drug related phenomenon is depended on the activity o f 
thee underlying thrombot ic process. 

Whetherr these results imply that treatment with UFH or LMWH should be 
continuedd beyond the short-term regimen is unclear. Several ACS studies, 
includingg the TIMI 11 B study, examined the possible benefit o f prolonged 
LMWHH treatment' ' ' '. Results were consistent and showed no benefit. 
However,, a selection o f ACS patients do benefit f rom prolonged 
anticoagulationn treatment as shown in a recent study' '. High risk 
patients,, based on elevated t roponin T levels and ST-segment deviation on 
admission,, showed a clear and significant reduction in death or Ml during 
thee 90 day treatment period compared to short-term L M W H . 
Unfortunately,, this treatment effect was gradually lost after LMWH was 
discontinued,, resulting in equal rates of death or M l at 1 year fol low-up. 
Ourr study indicates that most benefit from prolonged treatment may be 
obtainedd in patients with 3 or more risk factors (Figure 3). However, these 
patientss represent approximately 80% of the total group. 

Thee lack o f efficacy in long term LMWH treatment may also be related to 
thee patient's compliance during home treatment' '. In FRISC-II, anti-Xa 
measurementss during fol low up showed a steady decline, dropping from 
0.66 U/ml at start to 0.4 U/ml at 3 months, with 29% o f the patients 
showingg levels smaller than 0.2 U/ml . Thus, a substantial proport ion o f 
patientss had subtherapeutic levels during home-treatment. 

Severall strategies may potentially reduce the incidence o f recurrent 
ischemicc events. First, gradual weaning o f the dose o f the anticoagulant 
hass been shown to decrease the extent of rebound coagulat ion' '. 
Second,, clinicians may decide not to discharge or transfer a patient until at 
leastt 24 hours after drug discontinuation, particularly in high risk 
subgroups.. Thi rd, as rebound thrombin generation peaks between 6 and 
122 hours after discontinuation' ' , it may be advisable to stop UFH-
infusionn early in the morning in order to manage possible recurrences 
duringg daytime. Similarly, by scheduling the last LMWH dose in the 
evening,, a fall in drug levels below the therapeutic range will occur in the 
morning.. However, these recommendations have not been tested 
prospectively. . 

Limitations s 

Thiss study has several l imitations. This was a post-hoc analysis, using 
prospectivelyy acquired data which focussed on a selection o f the total 
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includedd patient population from the TIMI 11 B and ESSENCE studies. A 
totall o f 1923 (27%) patients were not included in the rebound analysis. 
26%% o f the patients in the UFH group were excluded, 37% o f the ShortEnox 
groupp patients, and 12% o f the LongEnox group (Table 1). The main 
reasonn for exclusion was a treatment durat ion shorter than 48 hours ( 6 1 % 
o ff the exclusions) which we considered as a minimum in order to stabilize 
thee patients coronary condit ion. Another significant proport ion o f 
exclusionss consisted o f patients in which a revascularization was performed 
withinn 48 hours after treatment cessation without recurrent anginal 
symptoms.. The decision to revascularize these patients was apparently 
madee on other clinical grounds during heparin treatment, and these 
patientss were switched to open label unfractionated heparin before the 
intervention.. The incidence o f death or M l during the first 4 days after 
randomisationn was similar between the included and excluded patients 
(6.3%% and 5.8%, respectively, p=0.4). 

Thee different stopping time for UFH and enoxaparin was based on the 
markedlyy longer therapeutic anticoagulant effect of enoxaparin as 
comparedd to UFH. After the last administration o f enoxaparin, anti-Xa 
plasmaa levels remain in the therapeutic range between 12 and 15 hours, 
whilee cessation o f intravenous UFH is rapidly cleared after the infusion is 
stopped,, resulting in nearly undetectable anti-Xa levels at 3 hours^18^. 

C o n c l u s i o n n 

Recurrentt ischemic events are observed in a significant proport ion o f 
patientss early after discontinuation o f unfractionated heparin and low-
molecularr weight heparin treatment. The majority o f these events occur 
withinn 24 hours, and clinical predictors may identify patients at high risk. 
Continuingg (fixed dose) administration o f LMWH may prevent these early 
recurrences,, especially in high-risk groups. 
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