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Early reactivation of ischaemia after abrupt
discontinuation of heparin in acute myocardial
infarction

Giuseppe Di Tano, Antonio Mazz'u

Abstract
Intravenous heparin after thrombolytic
therapy for acute myocardial infarction
is an effective, widely used treatment. Six
cases of acute myocardial infarction are
reported with early disease reactivation
following the abrupt discontinuation of
heparin infusion three days after
alteplase thrombolysis and concomitant
aspirin therapy. Immediate reinfusion of
heparin resulted in regression of sympto-
matic ischaemia in all six patients. The
activated partial thromboplastin time
values, determined four hours before the
discontinuation of heparin therapy, were

within the therapeutic range in five of the
six patients, and no difference was found
in the values obtained one hour after the
reinfusion ofheparin (P = 0.065).

(Br HeartJ_ 1995;74:131-133)
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The strategy of the best antithrombotic ther-
apy following systemic thrombolysis in the
subacute phase of myocardial infarction
remains an unsettled issue. Intravenous
heparin in conjunction with alteplase
improves coronary patency' 2 and prevents
coronary reocclusion." The duration of the
heparin infusion for optimum results is, how-
ever, unknown.4
We report here on six patients treated with

alteplase for acute myocardial infarction with
early disease reactivation following abrupt
heparin discontinuation. Reintroduction of
heparin reversed the deterioration in all six
patients.
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CASE REPORT
The report involves six non-consecutive male
admissions to our coronary care unit for acute
myocardial infarction (five with anterior
infarction and one with inferior infarction)
within 4-98 (SD 0'73) hours of symptom
onset. These six patients were the only ones

among 140 consecutive admissions with acute
myocardial infarction to develop reactivation
of disease following treatment. There was

therefore a 4-3% incidence of reactivation.
Mean age was 60 (7'0) years and body weight
71'5 (2.6) kg. No previous ischaemic episodes
and no smoking history were recorded.

All received systemic thrombolytic therapy
with alteplase (rt-PA, 100 mg in 3 h, given as a

10 mg bolus, followed by 50 mg over 1 h and
40 mg over 2 h), a glyceryl trinitrate infusion,
and aspirin 160 mg daily. The first dose of
aspirin was given at the onset of the thrombo-
lysis. An intravenous heparin infusion
(1000 U/h), preceded by a bolus injection of
5000 U, was started after completion of the
alteplase infusion, and was titrated to main-
tain the activated partial thromboplastin time
at 1 5-2 times the baseline values. It was rou-
tinely discontinued after three days. Before
withdrawal of heparin all patients were symp-
tom-free, and no angina or silent ischaemia
was recorded. At 28'3 (5'1) minutes after the
abrupt discontinuation of heparin (range
20-35 minutes), chest pain developed acutely
in all six patients, with new ischaemic electro-
cardiographic changes in the leads originally
involved. Prompt reintroduction of the
heparin, 2500 U as a bolus followed by 1000
U/h infusion, resulted in rapid regression of
pain and ST changes after 9 1 (1-8) minutes.
No secondary increase in plasma creatine
kinase values was observed and no patients
experienced recurrent angina at a later time.
The table shows the activated partial

thromboplastin time values four hours before
the discontinuation of heparin (within the
therapeutic range in five of the six patients)
and one hour later (within the therapeutic
range in all six patients). The difference was
not statistically significant, at 50 (9'7) v 54-3
(5'0) s, P = 0'065.

Discussion
This report describes an unusual observation:
early ischaemic reactivation after discontinua-
tion of heparin infusion in patients with acute
myocardial infarction treated with a thrombo-
lytic agent. Previous reports have described
this only in patients with unstable angina.56
The finding has important clinical implica-
tions because the number of patients at risk of
an ischaemic recurrence is considerably
increased if we also include the population
with acute myocardial infarction.

In our cases the rebound occurred very
early (28'3 (5 1) minutes) following discon-
tinuation of the heparin infusion, with a nar-
row time range among all six patients (20-35
minutes), and in spite of an activated partial
thromboplastin time within the therapeutic
range in five of the six patients and the con-
comitant use of aspirin. Prompt reintroduc-
tion of the heparin infusion resolved the
ischaemic reactivation phenomenon in all six
patients.
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Clinical data ofpatients and activated partial thromboplastin time values determined 4 h before the discontinuation and 1 h after the reinfusion of heparin

Indirect Time ofpain Time to relief
Symptom Peak markers of onset after ECG ofpain after AP7T* APIT*

Patient Age Weight Site of onset Thrombolytic CK reperfusion H suspension changes H reinfusion 4 h before 1 h after
No (years) Sex (kg) AMI (h) agent (IUII) (pain, CK, ST) (min) (mm) (min) (S) (s)

1 56 M 75 Anterior 6 Alteplase 1800 Yes 30 ST T 1-5 12 52 54
2 64 M 73 Anterior 5 30 Alteplase 2400 Yes 20 ST T 2 0 8 52 56
3 58 M 72 Anterior 4 Alteplase 890 Yes 25 ST t 1-5 10 48 51
4 66 M 68 Inferior 4 30 Alteplase 940 Yes 30 ST T 2-0 10 56 60
5 68 M 72 Anterior 5 30 Alteplase 1874 Yes 35 ST T 3 0 8 60 60
6 48 M 69 Anterior 5 Alteplase 1025 Yes 30 ST T 2-0 7 32 45

AMI, acute myocardial infarction; CK, plasma creatine kinase; H, heparin; APTT, activated partial thromboplastin time; ST T, ST segment elevation.
*P = 0-065 (NS).

Heparin infusion therapy is recommended
in patients with acute myocardial infarction
and other acute coronary syndromes.347
However the optimal duration, correct
dosage, procedure for discontinuing the
intravenous infusion, and what to do about
recurrent chest pain and ST changes have not
been established.4

In a recent clinical study, Theroux et aF
reported the reactivation of unstable angina in
a clustered pattern, 9 5 (5) hours after discon-
tinuation of infusion in 14 of 107 patients
receiving heparin alone. Concomitant therapy
with aspirin markedly reduced the incidence
and severity of reactivation events. More
recently, Gold et al described a rebound coag-

ulation phenomenon occurring five to eight
hours after cessation of the infusion of arga-

troban, a selective thrombin inhibitor, in nine
out of 43 patients with unstable angina.
Our observation differs from these reports

and may be useful in elucidating the mecha-
nisms of the rebound phenomenon. One
would not expect a major reduction in the
activated partial thromboplastin time within
30 minutes of the discontinuation of heparin.
However, by this time the heparin concentra-
tion had probably decreased to a suboptimal
level, with the loss of some of its protective
effect. These data show that activated partial
thromboplastin time monitoring may not be
optimal for assessing the biological efficacy of
heparin, as suggested by Melandri et al.8 In
this latter study, the activated clotting time
correlated better with blood heparin concen-

tration than the activated partial thromboplas-
tin time. It may also be more rewarding to
examine markers of in vivo thrombin genera-
tion. However, in clinical practice the objec-
tive of obtaining adequate anticoagulation
may be facilitated by the use of a standard
heparin nomogram,9 recently weight adjusted
and improved by Becker et al.'0
Our study also shows that aspirin may not

provide adequate protection against rebound
ischaemia, considering that the aspirin effect
is limited to one pathway of platelet aggrega-
tion and does not affect thrombin induced
platelet aggregation. The clot-bound throm-
bin which is unaffected by heparin may elicit a

thrombogenic process that can persist for
many days in some patients." Upon heparin
withdrawal, plasma inhibition may rapidly
decrease, and the trapped thrombin reacti-
vates the thrombogenic process, leading to
recurrent ischaemia."2 In this regard, Miller et
aPl have recently observed a rebound increase

in thrombin activity, with recurrent ischae-
mia, after abrupt cessation of heparin infusion
in patients with acute ischaemic syndromes.

In conclusion, whatever the mechanism
underlying this early rebound phenomenon,
we feel that it is more than a chance finding.
The following points may be helpful in the
management of patients with acute myocar-
dial infarction treated with thrombolysis in
conjunction with intravenous heparin.
(1) Reactivation of disease may be clinically
important and the patients should be carefully
evaluated following the discontinuation of
heparin. (2) Recurrence of chest pain follow-
ing cessation of heparin, despite concomitant
therapy with aspirin, can be effectively con-
trolled by re-infusion of heparin, without the
need for additional thrombolytic therapy. (3)
Alternative methods of heparin withdrawal
should be considered to avoid this event.
Intravenous heparin, continued for a mini-
mum of four to five days, should be gradually
withdrawn instead of abruptly stopped, and
(4) there should be overlapping subcutaneous
administration at least two hours before the
infusion is discontinued.'4

Further studies are needed to increase our
understanding of this problem and to deter-
mine whether newer, more potent, and more
specific inhibitors of thrombin will overcome
the reactivation phenomenon.

We thank Dr Pierre Theroux for critical review of the manu-
script.
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