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The diagnosis of drug-induced throm-
bocytopenia can be made only by

demonstrating resolution of thrombocytope-
nia once a suspected drug is stopped. The
dilemma in patients taking multiple drugs is
how to accomplish this without unnecessarily
stopping needed drugs that are not causing a
problem.

Non-drug causes must be considered
before a making a diagnosis of drug-induced
thrombocytopenia (TABLE 1). Equally important
is to distinguish between drug-induced throm-
bocytopenia and idiopathic thrombocy-
topenic purpura (ITP), since the latter is
essentially a diagnosis of exclusion.1

TABLE 2 presents an algorithmic approach to
a patient with suspected drug-induced throm-
bocytopenia, in which the drug most likely to
cause the thrombocytopenia is discontinued
in a systematic manner.

■ CRITERIA FOR DRUG-INDUCED
THROMBOCYTOPENIA

Criteria have been suggested for the diagno-
sis of drug-induced thrombocytopenia.2–4

Thrombocytopenia is defined as a platelet
count of less than 100 × 109/L. More than a
50% drop in the platelet count from baseline
should also arouse the suspicion of an adverse
drug-induced event. However, a cause-and-
effect relation between a drug and thrombo-
cytopenia can be established only if all the
following criteria are fulfilled:
• Therapy with the suspected drug preceded

the thrombocytopenia

Q:What is the best way to determine
if thrombocytopenia in a patient on multiple
medications is drug-induced?
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• Recovery from thrombocytopenia was
complete and sustained after the drug was
stopped

• The suspected drug was the only drug
used before the onset of thrombocytope-
nia

• Other drugs were continued or reintro-
duced after discontinuation of therapy
with the suspected drug, with a sustained
normal platelet count

• Other causes of thrombocytopenia were
excluded

• Re-exposure to the suspected drug result-
ed in recurrent thrombocytopenia.3
Laboratory assays. Current laboratory

assays for drug-dependent antiplatelet anti-
bodies are not very useful for diagnosing drug-
induced thrombocytopenia. Limited availabil-
ity, the long wait for results, and issues of stan-
dardization, sensitivity, and specificity limit
their widespread use.

■ MECHANISMS OF DRUG-INDUCED
THROMBOCYTOPENIA

TABLE 3 summarizes the various mechanisms of
drug-induced thrombocytopenia.

Adverse drug reactions are generally clas-
sified into two categories. Type A reactions
are common, predictable, related to the phar-
macologic actions of the drug, and may occur
in any patient. Type B reactions are uncom-

mon, unpredictable, usually not related to the
pharmacologic actions of the drug, and occur
only in particularly susceptible patients.5,6

With the exception of cytotoxic agents,
which lead to a dose-related suppression of
thrombopoiesis, most drug-induced thrombo-
cytopenia occurs through antibody-mediated
idiosyncratic (type B) mechanisms. Immune-
mediated thrombocytopenia may involve
direct interaction of the drug with a specific
platelet receptor (platelet surface glycopro-
teins Ib–IX or IIb/IIIa, platelet endothelial
cell adhesion molecule-1 [PECAM 1], etc), or
the drug in conjunction with an antibody may
attach to the platelet surface. The drug may
also combine with plasma proteins to form
haptens that may interact with an antibody in
the plasma or on the platelet surface.7

■ DIAGNOSTIC APPROACH

In a patient with suspected drug-induced
thrombocytopenia, the initial approach should
begin with a close review of the patient’s drug
history. Any history of previous drug-induced
reactions should be sought. The time of onset
of thrombocytopenia and its temporal relation
to the initiation and discontinuation of the
suspected agent should be noted. Except for
gold-induced immune thrombocytopenia,
which may continue for months due to persis-
tence of the antigen in the reticuloendothelial
system, recovery can be expected within 2 to 4
weeks after the drug is stopped.

The dose and duration of therapy with
the suspected drug are also important. Drugs
that suppress bone marrow tend to cause dose-
dependent suppression of platelet counts.

Initial laboratory evaluation
The initial laboratory evaluation of a patient
suspected of having drug-induced thrombocy-
topenia should include a complete blood cell
count and peripheral blood smear examina-
tion. In vitro drug-specific antibody testing,
though desirable, is often not useful for the
reasons already mentioned above.

Examination of the bone marrow may be
required occasionally. However, in most situa-
tions, the diagnosis of drug-induced thrombo-
cytopenia is usually based on clinical judg-
ment.
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Mechanisms of drug-induced
thrombocytopenia

Decreased platelet production
Generalized bone marrow suppression (cytotoxic agents)

Selective suppression of megakaryocyte production
(chlorothiazides, ethanol, tolbutamide)

Accelerated platelet destruction
Non-immunologic (ristocetin, protamine sulfate, bleomycin)

Immunologic (acetaminophen, gold salts, heparin, methicillin,
penicillin, quinidine, quinine, rifampin)

Unknown mechanisms (amiodarone, cimetidine, chlorpro-
mazine, digoxin, diazoxide, isoniazid, minoxidil, nitroglycerine,
procainamide)
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Keep pseudothrombocytopenia in mind
Pseudothrombocytopenia, defined as a clump-
ing of platelets in vitro without clinical signifi-
cance, must be kept in mind when evaluating
patients with thrombocytopenia. More than
one third of low platelet counts observed in
patients undergoing coronary interventions
and being treated with abciximab are due to
pseudothrombocytopenia.8 It has been postu-
lated that EDTA alters the conformation of
platelet surface glycoprotein IIb such that a

neoepitope (antigenic determinant) is exposed
and recognized by autologous antibodies.
Evaluation of the automated platelet count and
peripheral smear in blood anticoagulated in cit-
rate can distinguish pseudothrombocytopenia
from true thrombocytopenia. The distinction is
critical because thrombotic or hemorrhagic risk
is not increased with pseudothrombocytopenia,
antithrombotic and antiplatelet therapy can be
continued, and invasive procedures can be per-
formed.
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Quinidine
and the
sulfonamides
are among
the most
common drugs
that cause
thrombocytopenia
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Evidence varies for different drugs
Many patients are on several drugs when throm-
bocytopenia is discovered and need to stop one
or more of the drugs. It is important to know the
probability of each drug causing thrombocytope-
nia in such situations so that necessary therapy
is not interrupted. George et al3 and Rizvi et al9
have systematically reviewed the literature and
attempted to distinguish drugs for which evi-
dence shows a definite or probable causal rela-
tion vs those for which evidence is weaker (TABLE

4). The full and updated list of articles reviewed
and the database established by this review are
available online at: http://moon.ouhsc.edu/
jgeorge and http://www.acponline.org.

Quinidine and sulfonamides are among
the most common drugs associated with drug-
induced thrombocytopenia. As the etiologic
relation of thrombocytopenia with cytotoxic
agents and heparin/heparin analogues is well
established, they were excluded from the
review.
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