first appear in areas of increased venous pressure, the ankles and
feet in an ambulatory patient. Petechiae are pinpoint, nonblanching
hemorrhages and are usually a sign of a decreased platelet number
and not platelet dysfunction. Wet purpura, blood blisters that form
on the oral mucosa, are thought to denote an increased risk of lifethreatening hemorrhage in the thrombocytopenic patient. Excessive
bruising is seen in disorders of both platelet number and function.

Drug-Induced Thrombocytopenia Many drugs have been associated
with thrombocytopenia. A predictable decrease in platelet count
occurs after treatment with many chemotherapeutic drugs due to bone
marrow suppression (Chap. 103e). Drugs that cause isolated thrombocytopenia and have been confirmed with positive laboratory testing are
listed in Table 140-1, but all drugs should be suspect in a patient with
thrombocytopenia without an apparent cause and should be stopped,
or substituted, if possible. A helpful website, Platelets on the Internet
(http://www.ouhsc.edu/platelets/ditp.html), lists drugs and supplements
reported to have caused thrombocytopenia and the level of evidence
supporting the association. Although not as well studied, herbal and
over-the-counter preparations may also result in thrombocytopenia
and should be discontinued in patients who are thrombocytopenic.
Table 140-1 D rugs Reported as Definitely or Probably Causing
Isolated Thrombocytopeniaa
Abciximab
Acetaminophen
Amiodarone
Amlodipine
Ampicillin
Carbamazepine
Ceftriaxone
Cephamandole
Ciprofloxacin
Diazepam
Eptifibatide
Furosemide
Gold
Haloperidol
Heparin
Ibuprofen
Lorazepam

Mirtazapine
Naproxen
Oxaliplatin
Penicillin
Phenytoin
Piperacillin
Quinine
Quinidine
Ranitidine
Rosiglitazone
Roxifiban
Sulfisoxazole
Suramin
Tirofiban
Tranilast
Trimethoprim/sulfamethoxazole
Vancomycin

Based on scoring requiring a compatible clinical picture and positive laboratory testing.

a

Source: Adapted from DM Arnold et al: J Thromb Hemost 11:169, 2013.
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Heparin-Induced Thrombocytopenia Drug-induced thrombocytopenia
due to heparin differs from that seen with other drugs in two major
ways. (1) The thrombocytopenia is not usually severe, with nadir
counts rarely <20,000/μL. (2) Heparin-induced thrombocytopenia
(HIT) is not associated with bleeding and, in fact, markedly increases
the risk of thrombosis. HIT results from antibody formation to a
complex of the platelet-specific protein platelet factor 4 (PF4) and
heparin. The anti-heparin/PF4 antibody can activate platelets through
the FcγRIIa receptor and also activate monocytes and endothelial cells.
Many patients exposed to heparin develop antibodies to heparin/PF4,
but do not appear to have adverse consequences. A fraction of those
who develop antibodies will develop HIT, and a portion of those (up
to 50%) will develop thrombosis (HITT).
HIT can occur after exposure to low-molecular-weight heparin
(LMWH) as well as unfractionated heparin (UFH), although it is
more common with the latter. Most patients develop HIT after
exposure to heparin for 5–14 days (Fig. 140-3). It occurs before 5
days in those who were exposed to heparin in the prior few weeks or
months (<~100 days) and have circulating anti-heparin/PF4 antibodies. Rarely, thrombocytopenia and thrombosis begin several days after
all heparin has been stopped (termed delayed-onset HIT). The “4T’s”
have been recommended to be used in a diagnostic algorithm for HIT:
thrombocytopenia, timing of platelet count drop, thrombosis and other
sequelae such as localized skin reactions, and other causes of thrombocytopenia not evident. Application of the 4T scoring system is very
useful in excluding a diagnosis of HIT but will result in overdiagnosis
of HIT in situations where thrombocytopenia and thrombosis due to
other etiologies are common, such as in the intensive care unit. A scoring model based on broad expert opinion (the HIT Expert Probability
[HEP] Score) has improved operating characteristics and may provide
better utility as a scoring system.

Chapter 140 Disorders of Platelets and Vessel Wall

Infection-Induced Thrombocytopenia Many viral and bacterial infections result in thrombocytopenia and are the most common noniatrogenic cause of thrombocytopenia. This may or may not be associated
with laboratory evidence of disseminated intravascular coagulation
(DIC), which is most commonly seen in patients with systemic infections with gram-negative bacteria. Infections can affect both platelet
production and platelet survival. In addition, immune mechanisms
can be at work, as in infectious mononucleosis and early HIV infection. Late in HIV infection, pancytopenia and decreased and dysplastic
platelet production are more common. Immune-mediated thrombocytopenia in children usually follows a viral infection and almost
always resolves spontaneously. This association of infection with
immune thrombocytopenic purpura is less clear in adults.
Bone marrow examination is often requested for evaluation of
occult infections. A study evaluating the role of bone marrow examination in fever of unknown origin in HIV-infected patients found that
for 86% of patients, the same diagnosis was established by less invasive
techniques, notably blood culture. In some instances, however, the
diagnosis can be made earlier; thus, a bone marrow examination and
culture are recommended when the diagnosis is needed urgently or
when other, less invasive methods have been unsuccessful.

Classic drug-dependent antibodies are antibodies that react with 727
specific platelet surface antigens and result in thrombocytopenia only
when the drug is present. Many drugs are capable of inducing these
antibodies, but for some reason, they are more common with quinine
and sulfonamides. Drug-dependent antibody binding can be demonstrated by laboratory assays, showing antibody binding in the presence
of, but not without, the drug present in the assay. The thrombocytopenia typically occurs after a period of initial exposure (median length
21 days), or upon reexposure, and usually resolves in 7–10 days after
drug withdrawal. The thrombocytopenia caused by the platelet Gp IIb/
IIIa inhibitory drugs, such as abciximab, differs in that it may occur
within 24 h of initial exposure. This appears to be due to the presence
of naturally occurring antibodies that cross-react with the drug bound
to the platelet.

Laboratory testing for HIT  HIT (anti-heparin/PF4) antibodies can
be detected using two types of assays. The most widely available is an
enzyme-linked immunoassay (ELISA) with PF4/polyanion complex
as the antigen. Because many patients develop antibodies but do not
develop clinical HIT, the test has a low specificity for the diagnosis
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Figure 140-3 Time course of heparin-induced thrombocytopenia
(HIT) development after heparin exposure. The timing of development after heparin exposure is a critical factor in determining the
likelihood of HIT in a patient. HIT occurs early after heparin exposure
in the presence of preexisting heparin/platelet factor 4 (PF4) antibodies, which disappear from circulation by ~100 days following a prior
exposure. Rarely, HIT may occur later after heparin exposure (termed
delayed-onset HIT). In this setting, heparin/PF4 antibody testing is
usually markedly positive. HIT can occur after exposure to either
unfractionated (UFH) or low-molecular-weight heparin (LMWH).
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