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Profound thrombocytopenia occurring 1 week after drug administration is a seldom described, self-
limiting and mostly uneventful immune reaction to abciximab. Quick differential diagnosis is essential,
since other forms of thrombocytopenia associated with concomitant antithrombotic therapies may be
much more severe and require prompt treatment. Awareness of this reaction may avoid unnecessary
and risky discontinuation of other antiplatelet therapies in the critical phase after coronary stenting.

(Ital Heart J 2005; 6 (8): 647-651)

Abciximab is a chimeric antibody frag-
ment which inhibits platelet aggregation by
blocking fibrinogen binding to the glyco-
protein (GP) IIb/Illa receptor. Its use in
clinical practice has been approved to pre-
vent ischemic complications during percu-
taneous coronary intervention, particularly
in high-risk acute coronary syndromes!.
Thrombocytopenia is the most severe side
effect after abciximab administration, typi-
cally occurring within 96 hours, and should
be specifically looked for by checking
blood platelet counts 4 and 24 hours after
the start of therapy. The incidence of this
potentially severe complication among sev-
eral thousands of patients enrolled in ran-
domized clinical trials has been shown to
be 2.4 to 4.2% if defined as platelet counts
< 100 000/, or 1% if defined as < 50 000/
pI%7. A much less frequently described side
effect is delayed profound abciximab-in-
duced thrombocytopenia®'3. We describe
two of such cases and discuss the potential
implications for patient management.

Description of cases

Case 1. A 47-year-old man was admitted to
our department due to an acute non-ST-ele-
vation myocardial infarction with lateral
negative T waves on the admission ECG.
The echocardiogram revealed hypokinesia
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of the lateral and inferior segments of the
left ventricle with normal ejection fraction.
The patient’s history included diabetes
mellitus, obesity, hypertension, cigarette
smoking, hypercholesterolemia, hyper-
homocysteinemia, and mild renal failure.
He had not received abciximab prior to the
present episode. Initial antithrombotic ther-
apy included aspirin, clopidogrel (300 mg
loading dose, followed by 75 mg daily) and
subcutaneous enoxaparin 8000 U bid. The
baseline platelet count was 233 000/l
Coronary angiography was performed 2
days after admission and showed multives-
sel disease with a thrombus image in the
right coronary artery. Abciximab was ad-
ministered after angiography as 0.25 mg/kg
bolus followed by an infusion of 0.125
pg/kg/min for 12 hours. The lesion in the
right coronary artery was treated by angio-
plasty with placement of a bare metal stent,
and a critical lesion in the mid left anterior
descending coronary artery was covered by
a paclitaxel-eluting stent. Platelet counts at
6 and 24 hours after abciximab administra-
tion were 190 000/l and 203 000/pl, re-
spectively. Following angioplasty, the pa-
tient was treated with aspirin 100 mg/day,
clopidogrel 75 mg/day, and enoxaparin
4000 U bid. Hospitalization was prolonged
due to unstable glycemic control. Seven
days after angioplasty, the patient devel-
oped acute thrombocytopenia (platelet



Ital Heart J Vol 6 August 2005

count 76 000/w.l) with further decrease on day 8 (platelet
count 24 000/wl). Pseudothrombocytopenia was ex-
cluded by the low platelet counts obtained in three sep-
arate tubes with different anticoagulants (EDTA, citrate,
lithium heparin). A peripheral smear was performed
and no schistocytes were seen. The patient tested nega-
tive for heparin-induced thrombocytopenia (HIT) by
the heparin-induced platelet antibody enzyme-linked
immunoabsorbent assay test. Aspirin and clopidogrel
were discontinued. No bleeding occurred, so no platelet
transfusion was administered. Platelet counts started to
raise on day 9, were 119 000/l on day 12, at which
time clopidogrel was restored. On day 13 after abcix-
imab treatment (platelet count 170 000/pl) aspirin was
newly administered. The patient was discharged home
on day 20. The platelet count was 243 000/l. No drop
in hemoglobin concentration was observed.

Case 2. A 53-year-old man with type 2 diabetes melli-
tus was admitted to our emergency room 1 hour after
the beginning of chest pain, due to an acute coronary
syndrome with transient ST-segment elevation in the
inferior leads. Before transfer to the coronary care
unit, he had a coronary angiography performed show-
ing critical stenoses on the right (culprit) and circum-
flex coronary arteries. After heparin and abciximab bo-
luses, both lesions were treated by angioplasty and
bare metal stents, and abciximab infusion was contin-
ued for the next 12 hours. Ticlopidine and aspirin were
administered throughout the hospital stay and at dis-
charge, on day 5 after admission. No complications oc-
curred after angioplasty, with peak creatine kinase-MB
of 23 g/l 11 hours after symptom onset, no drop in
hemoglobin concentration (13.4 g/dl upon admission
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and 14.1 g/dl at discharge) and in platelet count (196 000/
wl upon admission and 193 000/l at discharge). On
day 8 after the index episode, the patient was admitted
to the Division of Allergology due to a presumably al-
lergic erythema. His platelet count was 20 000/.1, with
normal hemoglobin and white blood cell count. No is-
chemic or bleeding episodes occurred. The attending
physician withdrew aspirin and ticlopidine and asked
for hematologic consultancy which ruled out HIT or
ticlopidine-related thrombocytopenia following the
same methodology as in case 1, and advised to admin-
ister prednisone, restart aspirin and substitute clopido-
grel for ticlopidine which was deemed responsible for
the skin reaction. As shown in figure 1, the platelet
count started to increase on day 9 and on the following
days, up to a value of 140 000/p.1 at discharge on day
14 from the index episode, without any clinical com-
plication.

Discussion

Thrombocytopenia (platelet counts < 100 000/p.1)
after abciximab administration has been reported in
2.4 to 4.2% of the cases, and severe thrombocytopenia
(< 50 000/pl) in 1% of the cases®”. The incidence and
clinical severity of this complication has been reliably
assessed in controlled clinical trials involving thou-
sands of patients with acute coronary syndromes or un-
dergoing coronary angioplasty. Factors favoring its de-
tection in clinical practice were its recognition in the
early clinical trials with abciximab?? and the fact that it
becomes manifest most often within 96 hours after the
start of therapy, when patients are still under strict clin-
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Figure 1. Serial platelet counts after abciximab administration in the 2 patients. Day 0 is the day of abciximab administration. The first value reported

is the pre-treatment value.
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ical and laboratory monitoring. In most cases, this early
form of thrombcytopenia is benign, the nadir platelet
count being typically about 75 000/pl, although occasion-
al cases of acute profound thrombocytopenia (< 20 000/
wl) requiring platelet transfusion have been reported.
Case fatality has been reported to be 2% mainly due to
ischemic events’. The underlying pathomechanism is
poorly understood, though the most frequently dis-
cussed is an autoimmune cross-reaction of preexisting
antiplatelet antibodies with cryptogenic epitopes on the
platelet surface made available by conformational
changes triggered by the binding of the GP IIb/Illa
blocker to its receptor (so called ligand-induced bind-
ing sites or LIBS)!*15,

Only a few cases of delayed profound thrombocy-
topenia have been reported® '3, with only two case se-
ries also studying the development of specific drug-in-
duced antibodies and published in hematology jour-
nals'?13, Delayed thrombocytopenia is not even report-
ed in the ReoPro package leaflet, so that most clinical
cardiologists are unaware of its existence. The actual
incidence of this form is unknown, since this event is
more likely to occur after hospital discharge, and even
the cases described here were discovered since the pa-
tients had an intercurrent illness requiring prolongation
of hospital stay (case 1) or an early rehospitalization
due to an allergic reaction to ticlopidine (case 2). In
both our cases, as in previous reports, the nadir platelet
count was 20 000/l between day 8 and 9 with a spon-
taneous and uneventful recovery within a few days. The
mechanism behind delayed thrombocytopenia is un-
clear, although the most likely explanation is the devel-
opment of drug-induced antibodies against the abcix-
imab-platelet complex'>!3. Abciximab binds to GP
IIb/IIa with high affinity and can be detected on circu-
lating platelets for up to 2 weeks after its administra-
tion. Persistence of the drug would offer the opportuni-
ty to develop a humoral immune response against sen-
sitized platelets. Two studies report the presence of this
kind of IgG and IgM antibodies in patients who devel-
op thrombocytopenia!>!3. The binding of immune com-
plexes to platelets will enhance clearance by the reticu-
loendothelial system and the spleen. Another possibili-
ty is that immunoglobulins could recognize neoepi-
topes expressed on the platelet surface after the drug
has bound (once again, a LIBS mechanism as in the
case of early thrombocytopenia).

Despite the profound degree of thrombocytopenia
described in most reported cases®!? as well as in the
present two, the course of delayed thrombocytopenia is
self-limiting, with full recovery of platelet counts with-
in 1 week. Most cases, as ours, were uneventful, al-
though gastrointestinal or nose bleeding, petechial ec-
chymoses and oozing from venipuncture sites have
been reported. Nevertheless, its recognition may be im-
portant due to potential clinical implications. Although
the majority of the cases are probably unrecognized or
found by chance, as it was in our cases, the clinical sus-
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picion must arise when, a few days after abciximab ad-
ministration, a patient develops petechial ecchymoses
or even mild gastrointestinal or nose bleeding. If the
platelet count is < 100 000/pl, further platelet counts
should be performed in three tubes (EDTA, citrate, he-
parin) in order to rule out pseudothrombocytopenia.
The failure to differentiate this form, which has been
shown to be the cause of 36% of all low platelet counts
in abciximab-treated patients and is not associated with
any clinical event!', could lead to the interruption of
concomitant antiplatelet therapies, to unnecessary
platelet transfusion, and expose to the risk of thrombot-
ic events. If true thrombocytopenia is confirmed, fur-
ther differential diagnosis includes disseminated in-
travascular coagulation and thrombotic thrombocy-
topenic purpura (TTP). Normal coagulation tests, ab-
sence of schistocytes on the peripheral smear and a nor-
mal baseline platelet count before abciximab adminis-
tration can exclude these diagnoses. Acute thrombocy-
topenia may also be caused by other antithrombotic
drugs commonly associated with abciximab!'®. HIT oc-
curs in 2-3% of the cases and typically 1 to 5 days (HIT
type 1) or after 5 days (HIT type 2) following heparin
administration. HIT-1 is caused by a direct platelet-ag-
gregating effect of heparin and is relatively benign,
whereas HIT-2 is a rare disorder which is related to the
presence of autoantibodies against the platelet factor 4-he-
parin complex, with platelet counts falling to < 50 000/l
Antiplatelet factor 4 antibodies should be measured to
exclude this potentially fatal form often associated with
venous and arterial thrombosis. Ticlopidine and clopi-
dogrel may rarely cause TTP too. About 100 cases have
been reported with ticlopidine!”. Ten to 20% of the cas-
es develop within 2 weeks of drug exposure, an addi-
tional 20% between weeks 3 and 4, and approximately
80% by 12 weeks. Importantly, the onset may be de-
layed for several days after discontinuation of ticlopi-
dine. Also, 11 cases of TTP have been reported after
only 2 weeks of clopidogrel administration (one case
after 3 days)'8. Thienopyridine-induced TTP is not as-
sociated with drug-induced platelet-reactive antibod-
ies, but it involves microangiopathic hemolytic anemia,
renal failure, and mental status abnormalities so it can
be easily distinguished'®.

Treatment of delayed thrombocytopenia is often un-
necessary, particularly if the patient is not bleeding.
Platelet counts respond promptly to platelet transfusion,
which is recommended if platelet counts fall < 20 000/pl,
or < 50 000/l in presence of active bleeding. Except in
the case of gastrointestinal bleeding, aspirin and clopi-
dogrel, which are crucial in preventing stent thrombo-
sis, should not be discontinued. It should be remem-
bered that, contrary to common sense, the most severe
risk of drug-induced thrombocytopenia is not bleeding
but thrombosis: this is well known for HIT!, but it
probably applies also to the early” and delayed®!® ab-
ciximab-induced forms. The mechanism of prothrom-
bosis associated with abciximab-induced thrombocy-
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topenia is still unclear'3, but in the case of the early
form it has been postulated that discontinuation of oth-

- g er antithrombotic therapy may be responsible, at least
§ = g 2 2 in part, for the subsequent ischemic events. Since pa-
° = é 2 g tients with delayed thrombocytopenia will have almost
2] - =] . . . .
g s Z 2B = invariably received a coronary stent 1 week earlier, we
et < . .
3 = 225 g = think that knowledge of the generally benign course of
7] %) E o = = g g y g
| 5§ & Z g ZE 22 8 this drug reaction is essential in order to avoid the mis-
g
E|l S 2 3 Sg82 ¥ ExE E . . . . . .
- E 3338 R £5 2 take of withdrawing aspirin and ticlopidine or clopido-
2128 2 f2% £853. 2 grel.
£l & 53 s S8&8¢258 S 225 Abciximab should not be readministered to patients
~ [0} o S =T .
| OS5 S SF 38K 8EET S who have developed thrombocytopenia after the first
2| .88 8 3~ a"ESSESE| . P 5 ytop
. g SE2 R 5 g E i 58§ bt TE 2 I exposure; a good alternative therapy could be another
@l T | wES z3 S<2AE<ABES 5 GP IIb/IlIa inhibitor, which has been successfully ad-
£ g ministered without any platelet decrease in patients
=z © with history of abciximab-induced thrombocytope-
g E nia?02!
= 2] = .
§ g2 '-Q.;) = lal In summary, profound thrombocytopenia occurring
-5 = .. . . .
g 232 = Z Q 1 week after drug administration is a seldom described,
. a8 s § 5 g = self-limiting and mostly uneventful immune reaction to
1% <t - IS .. . . . . . .
£ = S a >5 B o R g abciximab. Quick differential diagnosis, as reported in
5] e = - o) . . .
5| g lo\, g @E g= ;§ k= % table I, is essential since other forms of thrombocy-
o B= ~ %] . . . . . .
x| B n 25285 =° £ & = topenia associated with concomitant antithrombotic
=1 5} LT & o bh © = P
- = ! . .
8l 2| ¢ 25855 2Z2= E.8 g therapies may be much more severe and require prompt
| S| 5 £8828%8 59 S s . . .
g m SO v a8k ) S 5 kS reatment. Awareness of this reaction may avoid unnec-
Slg| 2 SSves Q82 £ 5 treatment. A f th t y avoid
~ 5,0 ° = . . . . .
5 é - ZE S 2E8%s 35 z % § 8 essary and risky discontinuation of other antiplatelet
o <] E3 T25 £2g R8%F 9 & Ei therapies in the critical phase after coronary stenting.
E = Ezggg‘;SEngg 8% I
g8l 3| D85S 8sEEESS > E£E2 e
S| E| 22222755 Q8EET =2 =
SB|EEEUEIELEEEE 2 |D e
= =
B ©
S o 1. Topol EJ, B TV, Plow EF. Platel PIIb-1IIIa block-
ot . Topol EJ, Byzova TV, Plow EF. Platelet GPIIb-IIla bloc
- ) g ers. Lancet 1999; 353: 227-31.
—‘é f, g 2. Berkowitz SD, Harrington RA, Rund MM, Tcheng JE.
gl ~ % 5} 2] Acute profound thrombocytopenia after c7E3 Fab (abcix-
S| 3 s ED § [ imab) therapy. Circulation 1997; 95: 809-13.
g _éb g_ = § " % 3. Berkowitz SD, Sane DC, Sigmon KN, et al. Occurrence and
= | & 2 % 2 % 'z ﬂ{ clinical significance of trombocytopenia in a population un-
E -—8 o 83 > 8 ~ dergoing high-risk percutaneous coronary revasculariza-
L .8 g
E ) 5 ;508 § & g tion. Evaluation of c7E3 for the Prevention of Ischemic
£ .E E“ gm £ E ] Complications (EPIC) Study Group. J Am Coll Cardiol
g | & g 22 £ 2 B 1998; 32: 311-9.
f B = g ) % = 2 g 4. Coller BS. Monitoring platelet GP IIb/Illa (corrected) an-
-0 ¢ S s 2 gz = e, tagonist therapy. Circulation 1997; 96: 3828-32.
%’. _5 g s & E 5 g8 .’g 4 5. Kereiakes DJ, Berkowitz SD, Lincoff AM, et al. Clinical
SlE|] & o 2 Ewd828 § B correlates and course of thrombocytopenia during percuta-
>| B | M = 8 Eg o [y ylop! g P
é ? § % 28 8 .% g o 38 = neous coronary intervention in the era of abciximab platelet
g 51 & § = g E;; I "‘é’ 28 g % glycoprotein IIb/Illa blockade. Am Heart J 2000; 140: 74-
Sl 37 3 8 52244 38 = 80.
S| B AE m<ma— O & .
= o - § 6. Dasgupta H, Blankenship JC, Wood GC, Frey CM, Demko
% =) SL, Menapace FJ. Thrombocytopenia complicating treat-
2 nll ment with intravenous glycoprotein IIb/Illa receptor in-
5 5] hibitors: a pooled analysis. Am Heart J 2000; 140: 206-11.
Q g 7. Merlini PA, Rossi M, Menozzi A, et al. Thrombocytopenia
g S caused by abciximab or tirofiban and its association with
S = o ini i - i i
° 2 ) 8 clinical outcome in patients undergoing coronary stenting.
= 2 2 5 Circulation 2004; 109: 2203-6.
§ % f‘é El 8. Jenkins LA, Lau S, Crawford M, Keung YK. Delayed pro-
.L,é’ o) ” 2 = found thrombocytopenia after c7E3 Fab (abciximab) thera-
Q. %’_ m'%‘ Z BN ] § py. Circulation 1998; 97: 1214-5.
- g £s2 o g g I 9. Kaluski E, Leitman M, Khiger I, Cotter G. Delayed throm-
@ = g S E g 19) g . . R .
= z 2 8o % s 5) bocytopenia following abciximab therapy. Int J Cardiovasc
& S & mE A & €& < Intervent 2001; 4: 151-5.

650



G Trapolin et al - Abciximab and delayed thrombocytopenia

10.

11.

12.

13.

16.

Reddy MS, Carmody TJ, Kereiakes DJ. Severe delayed
thrombocytopenia associated with abciximab (ReoPro)
therapy. Catheter Cardiovasc Interv 2001; 52: 486-8.
Sharma S, Bhambi B, Nyitray W, et al. Delayed profound
thrombocytopenia presenting 7 days after use of abciximab
(Reopro). J Cardiovasc Pharmacol Ther 2002; 7: 21-4.
Curtis BR, Divgi A, Garritty M, Aster RH. Delayed throm-
bocytopenia after treatment with abciximab: a distinct clin-
ical entity associated with the immune response to the drug.
J Thromb Haemost 2004; 2: 985-92.

Nurden P, Clofent-Sanchez G, Jais C, et al. Delayed im-
munologic thrombocytopenia induced by abciximab.
Thromb Haemost 2004; 92: 820-8.

. Gawaz M, Neumann FJ, Schomig A. Evaluation of platelet

membrane glycoproteins in coronary artery disease: conse-
quences for diagnosis and therapy. Circulation 1999; 99:
El1-El1.

. Madan M, Berkowitz SD. Understanding thrombocytope-

nia and antigenicity with glycoprotein IIb-IIla inhibitors.
Am Heart J 1999; 138: 317-26.
Sane DC, Damaraju LV, Topol EJ, et al. Occurrence and

651

17.

18.

19.

20.

21.

clinical significance of pseudothrombocytopenia during ab-
ciximab therapy. ] Am Coll Cardiol 2000; 36: 75-83.
Bennett CL, Davidson CJ, Raisch DW, Weinberg PD, Ben-
nett RH, Feldman MD. Thrombotic thrombocytopenic pur-
pura associated with ticlopidine in the setting of coronary
artery stents and stroke prevention. Arch Intern Med 1999;
159: 2524-8.

Bennett CL, Connors JM, Carwile JM, et al. Thrombotic
thrombocytopenic purpura associated with clopidogrel. N
Engl J Med 2000; 342: 1773-7.

Aster RH. Drug-induced immune thrombocytopenia. An
overview of pathogenesis. Semin Hematol 1999; 36 (Suppl
1): 2-6.

Rao J, Mascarenhas DA. Successful use of eptifibatide as an
adjunct to coronary stenting in a patient with abciximab-as-
sociated acute profound thrombocytopenia. J Invasive Car-
diol 2001; 13: 471-3.

Desai M, Lucore CL. Uneventful use of tirofiban as an ad-
junct to coronary stenting in a patient with a history of ab-
ciximab-associated thrombocytopenia 10 months earlier. J
Invasive Cardiol 2000; 12: 109-12.



