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A B S T R AC T

Clopidogrel, an irreversible ADP-receptor antagonist,
inhibits platelet aggregation mediated by reduced activation of
glycoprotein receptor IIb/IIIa. Clopidogrel in combination
with aspirin has been shown to be superior to aspirin alone for
treating unstable angina, but clopidogrel recipients have shown
increases in blood loss, transfusion requirements, and rate of
reoperation after cardiac surgery. We describe a patient who
had taken clopidogrel 75 mg daily until the day prior to coro-
nary artery bypass graft surgery. Severe postoperative bleeding
developed and was refractory to conventional hemostatic ther-
apy consisting of 19 units of packed red blood cell concentrates,
16 of fresh frozen plasma, 8 of platelet apheresis concentrates
plus high-dose treatment with aprotinin (500.000 kallikrein-
inhibiting units/h) and administration of 0.3 �g/kg 1-deamino-
8-D-arginine vasopressin (DDAVP). Two reoperations were
performed, but surgical hemostasis was not achieved, so 100
�g/kg recombinant activated factor VII was applied to generate
sufficient thrombin to stop the bleeding. This treatment
approach reduced the bleeding. Then, to promote clot forma-
tion and firmness, 2 g of fibrinogen and 1250 IU of factor XIII
were administered, and the bleeding finally stopped. No further
transfusions were required, and the patient was discharged from
the hospital on day 10 after the operation. This case suggests
that in clopidogrel-related bleeding refractory to conventional
hemostatic therapy, hemostasis may be achieved by a stepwise
administration of coagulation factor concentrates. 

I N T R O D U C T I O N

Clopidogrel combined with aspirin has been shown to
decrease mortality in patients with unstable angina [Yusuf

2001], but this treatment has also resulted in a higher inci-
dence of reoperation for bleeding [Yende 2001, Yusuf 2001].
Treatment with clopidogrel alone has been reported to
increase bleeding complications and transfusion requirements
after cardiac surgery [Ley 2001]. Furthermore, in noncardiac
surgical patients severe bleeding complications have been
reported [Schroeder 2001, Sare 2002]. Mortality in cardiac
surgical patients with bleeding complications has been
reported to be 2-fold higher than in nonbleeding patients
[Moulton 1996], so an effective therapy for postoperative
bleeding is required. 

We report a patient who suffered clopidogrel-related
bleeding after coronary artery bypass grafting. The bleeding
was refractory to conventional and surgical hemostatic ther-
apy, but it was successfully treated by a stepwise use of differ-
ent coagulation factor concentrates. 

C A S E  P R E S E N TAT I O N  

A 59-year-old man presented with an acute anterior
myocardial infarction that was initially treated with the
implantation of 2 stents in the left anterior descending artery
(LAD). Despite combined treatment with acetylsalicylic acid
(ASA) 100 mg and clopidogrel 75 mg daily (loading dose of
300 mg), the 6-week follow-up coronary angiography
revealed multiple stenoses in front of and between the stents
and in another native coronary artery. The patient was
referred for coronary artery bypass grafting (CABG). ASA
treatment was discontinued 5 days before and clopidogrel on
the day before surgery.

CABG was performed with a left internal mammary artery
to the LAD graft, and a saphenous vein graft to the ramus
circumflexus. 

The duration of the operation was 180 minutes with a car-
diopulmonary bypass (CPB) time of 78 minutes and a cross-
clamp time of 44 minutes. Heparin was administered prior to
CPB at a dose of 25.000 IU, yielding an activated coagulation
time (ACT) of 486 seconds. Another 10.000 IU of heparin
was given during CPB. Heparin was reversed with 25.000 IU
of protamin, resulting in an ACT of 118 seconds at the end
of the operation. 

The patient was admitted to the intensive care unit (ICU),
and from the fourth postoperative hour he showed increased
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blood losses from the mediastinal and pleural drains (Figure).
Coagulation lab values that were obtained prior to reopera-
tion 1 and immediately before and after reoperation 2
showed a prolonged activated partial thromboplastin time
(normal range, 26-40 seconds) and a slightly reduced fibrino-
gen level (normal range, 150-450 mg/dL) (Figure). Because
transoesophageal echocardiography showed pericardial tam-
ponade, and continued blood losses of 3200 mL occurred
within the next 5 hours, the patient underwent reoperation.
Up to that time, the patient had received 8 units of packed
red blood cells (PRBC), 7 units of fresh-frozen plasma (FFP),
4 units of platelet apheresis concentrates (PC), 0.3 µg/kg
desmopressin (1-deamino-8-D-arginine vasopressin
[DDAVP]) and a continuous infusion of 500.000 kallikrein-
inhibiting units [KIU]/h of aprotinin initiated by a bolus dose
of 2000.000 KIU in total. During the procedure the patient
received 2 PRBCs, 2 FFPs, and 1 PC, but no surgical source
of bleeding was identified. After the first reoperation the
patient showed further blood losses refractory to conven-
tional hemostatic therapy (7 PRBCs, 5 FFPs, and 3 PCs and
continued infusion of 500.000 KIU aprotinin/h). A second
reoperation was performed that confirmed diffuse oozing of
blood but did not find a surgical source of bleeding. Because
surgical attempts to secure hemostasis and substitution of 2
PRBCs and 2 FFPs failed, 100 µg/kg recombinant activated
factor VII (rFVIIa) was applied and did not completely stop
the bleeding. In a second step, 2 g of fibrinogen and 1250 IU
of factor XIII were administered, and this treatment stopped
the diffuse bleeding. In the ICU the patient required no fur-
ther transfusions, and he was discharged from the ICU on
day 4 and from the hospital on day 10 after the operation in

good clinical condition without any clinical symptoms of
acute thromboembolism. 

D I S C U S S I O N

We report on a patient with post-CABG clopidogrel-related
bleeding that was successfully treated with a stepwise substitu-
tion of rFVIIa and a fibrinogen and factor XIII concentrate. 

According to the pharmacology of clopidogrel and its
active metabolite SR 26334, the 6-week period of medication
prior to operation should have resulted in irreversible inhibi-
tion of platelet aggregation mediated by fibrinogen-glycopro-
tein receptor IIb/IIIa interaction [Kam 2003]. Platelet aggre-
gation recovers slowly after withdrawal of clopidogrel [Sharis
1998]. The active metabolite SR 26334 has a half-life of 8
hours [Kam 2003], so it has to be assumed that until complete
clearance from plasma has occurred, substituted platelets may
be inhibited by the circulating drug. 

So far, no valid monitoring data of clopidogrel effects on
platelet aggregation are available. In particular, the collagen-
ADP activated closure time (ThrScr-ADP) of the platelet
function analyzer assay (PFA-100; Dade Behring, Marburg,
Germany) has not shown valid results in monitoring clopido-
grel effects on platelet aggregation [Mueller 2003] nor has
thrombelastography proven to be valid to measure the effect
of clopidogrel on platelet aggregation.

In this patient severe bleeding after CABG surgery per-
sisted despite massive substitution of FFP, PCs, high-dose
aprotinin, and desmopressin (DDAVP). The second reopera-
tion confirmed persistent oozing blood despite almost normal
plasmatic coagulation parameters and platelet count (Figure),
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Postoperative blood loss and coagulation parameters before and after recombinant activated factor VII (rFVIIa). Coagulation lab 1 indicates coagulation
parameters before reoperation 1; Coagulation lab 2, coagulation parameters before reoperation 2; Coagulation lab 3, coagulation parameters after reop-
eration 2; INR, international normalized ratio of prothrombin time; aPTT, activated partial thromboplastin time; AT, antithrombin; PRBC, packed red
blood cells; FFP, fresh frozen plasma; Platelets, platelet count; Hct, hematocrit; Fib, fibrinogen; F XIII, factor XIII; KIU, kallikrein inhibiting unit.



so coagulation factor concentrates were administered in a
stepwise approach. The rationale for the administration of
rFVIIa was to produce a thrombin burst at the site of bleed-
ing [Monroe 1997]. The thrombin burst in turn activates
platelets, because this mechanism is not inhibited by clopido-
grel [Kam 2003]. This treatment did not completely stop the
oozing blood, so 2 grams of fibrinogen and 1250 IU of factor
XIII were applied in an attempt to provide sufficient substrate
for clot formation at the site of bleeding (fibrinogen) and to
stabilize the clots (factor XIII) [Schroeder 2001]. In this
respect, it has been shown that factor XIII activity was
reduced after cardiac surgery in patients with an increase in
postoperative blood losses [Goedje 1998]. 

Even though this case report cannot answer the questions
why recombinant factor VIIa was not completely successful
and which coagulation factor concentrate finally stopped the
bleeding, we suggest that refractory clopidogrel-related
bleeding after cardiac surgery may benefit from a stepwise
substitution of coagulation factor concentrates aiming at the
generation of sufficient thrombin and promotion of clot for-
mation and firmness. For clinical reasons coagulation factor
concentrates should be applied stepwise and monitored
closely to determine effective administration regimens and to
evaluate the safety of this therapy.
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