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Immune thrombocytopenia, or ITP, has been recognized as a clinical entity for centuries, and the importance of
humoral mechanisms in the pathophysiology of ITP has been recognized for decades. Despite the long history
of the syndrome, progress in understanding its epidemiology and management has been hindered by inconsis-
tencies in nomenclature and classification schema together with the inherent heterogeneity in characteristics
of global populations and ITP-associated disorders. In the past decade, great strides have been made in devising
a common language for caregivers and investigators alike through standardization definitions and outcome
measures, while new tools have become available for management of its clinical manifestations. In 2009, an
International Working Group presented proposed standards for definitions, classification criteria, and outcome
measures. The American Society of Hematology adopted these standards in 2011, including them in that body's
guideline for immune thrombocytopenia. Despite the progress made so far, 20th century interventions such as
corticosteroids and IVIg remain the mainstay of therapy. However, advances in treatment have led to the intro-
duction of targeted therapies for select patients with chronic disease. In this paper, we review aspects of the ep-
idemiology and pathophysiology of ITP and discuss the recent changes in guidelines for nomenclature, diagnosis,
and treatment.
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1. Introduction

Immune thrombocytopenia (ITP) has been recognized for centuries,
although until recently nomenclature has been inconsistent [1]. ITP is
often spoken of as a single disease state. In reality, it may be either an
isolated phenomenon or a secondary complication of a wide range of
primary diseases. In recent years,major strides have beenmade in diag-
nosis and treatment.

2. Definition

Immune thrombocytopenia has suffered from longstanding incon-
sistencies in nomenclature [2–5]. Unfortunately, the heterogeneity in
classification of the disorder has created some obstacles to efforts to
collate and synthesize historical data. In their review of literature pub-
lished from 2000 to 2005, Ruggeri et al. demonstrated variability in
the cutoffs for definitions of thrombocytopenia, criteria to start treat-
ment, definitions of response, and definitions of refractory disease [6].
Nebulous definitions have historically affected even major guidelines;
for example, the 1996 American Society of Hematology (ASH) guide-
lines defined ITP as “isolated thrombocytopenia with no clinically
apparent associated conditions or other causes of thrombocytopenia….”
and commented that “no specific criteria establish the diagnosis of
ITP…” [7]. An evolution toward a more precise definition of ITP was
evident in the later British Society of Haematology guidelines, which
defined the syndrome as “an autoimmune disorder characterized by per-
sistent thrombocytopenia (peripheral blood platelet count b150× 109/L)
due to autoantibody binding to platelet antigens causing their premature
destruction by the reticuloendothelial system (RES), and in particular the
spleen”[8].

However, the platelet counts in various cohorts have been observed
to varywidely, such that the recommended value for a “normal” periph-
eral blood platelet count of b150 × 109/L has limited generalizability
[9–12]. Furthermore, persons with incidentally discovered borderline
thrombocytopenia may have a low incidence of progression to clinical
disease. Stasi et al. followed patients with platelet values between 100
× 109/L and 150 × 109/L and found that only 6.9% of these patients de-
velopedmore severe thrombocytopenia, and although 12% eventual-
ly developed some sort of autoimmune disease, the majority of the
patients with borderline thrombocytopenia maintained stable num-
bers without developing evidence of associated disorders [13].

In 2009, an InternationalWorkingGroup (IWG) recommended stan-
dard terminology, definitions, and outcomesmeasures for ITP. The term
“purpura”was removed, sincemany patients with immune thrombocy-
topenia do not develop cutaneous bleeding. Recognizing that the acro-
nym “ITP” is entrenched in medicine, however, the IWG proposed
redefining ITP as shorthand for immune thrombocytopenia.

The platelet count threshold for the definition of ITP was set at 100
× 109/L, a change from previous guidelines. The group recommended
sub-classification of ITP as a primary vs. secondary disorder, identifying
the associated disease in secondary types. For example, ITP associated
with common variable immunodeficiency (CVID) is termed “secondary
ITP (CVID-associated)”. The classification scheme included further divi-
sion by disease phase: “newly diagnosed” ITP (0–3 months), “persis-
tent” ITP (3–12 months), and “chronic” ITP (N12 months). “Severe”
disease is defined not by platelet count, but by bleeding severity. “Re-
fractory” disease requires relapse after or failure to respond
to splenectomy, in patients who also meet classification criteria for
“severe” disease or have a sufficiently high risk for bleeding to require
therapy [14].

The IWG classification was largely adopted by the American Society
of Hematology (ASH) guidelines in 2011. However, the ASH guidelines
acknowledge that the IWG standards were unvalidated and may be
imperfect with respect to secondary ITP. These caveats notwithstand-
ing, the IWG standards were considered a useful scaffold for a common
language in immune thrombocytopenia [15].

3. Epidemiology

A recent comprehensive review commented that a summary esti-
mate of the incidence of ITP using the historical literature may not be
possible due to variation inmethodologies and definitions [16]. However,
the authors commented that the best range of estimates for the inci-
dence of acute ITP in children was 1.9 to 6.4 per 105 children per year;
chronic ITP in children was estimated at 0.5 per 105 children per year
based on a single study. Similarly, the authors felt that the most robust
estimate for the incidence of ITP in adults came from a single study, at
3.3 per 105 persons per year [16]. Reports of the effect of gender on
the epidemiology of ITP have varied; a large retrospective study using
the General Practice Research Database (GPRD) in the United Kingdom
demonstrated a female predominance in ITP with an incidence of 4.4
per 105 person-years in women and 3.4 per 105 person-years in men,
whereas a prospective study from a similar population showed similar
incidence rates by sex [17,18]. In contrast, a retrospective study of pedi-
atric ITP using the GPRD database demonstrated a male predominance
before age 5, whereas a retrospective study of the prevalence of ITP in
North America suggested a female predominance before age 70 that
reversed after age 70 [19,20].

4. Humoral mechanisms

The Harrington–Hollingsworth experiment convincingly demon-
strated causality of a humoral factor in idiopathic thrombocytopenic
purpura [21,22]. The importance of antibodies in the disease pathogen-
esis is now universally understood. Commercial antiplatelet antibody
assays are available, but unfortunately have shown little utility in the
diagnosis of ITP [15]. The specificity of the autoantibody repertoire
may be heterogeneous in ITP, and commonly, autoantibodies directed
at multiple platelet antigens can be identified [23].

In some cases, the immunology of autoantibodies in ITP deviates
from classical models of B cell activation in a manner analogous to
bacterial superantigens. Co-stimulation of B cells by helper T cells is
central to the generation of the humoral immune response, and ITP is
no exception to this rule [24]. However, platelets in some patients
appear to express enough CD154 to stimulate B cells directly, rendering
the platelet:B cell interaction alone sufficient to generate a self-
sustaining antiplatelet antibody response and circumventing T cell me-
diated checks on loss of tolerance [25].

In contrast to the observed poly-specificity of the autoantibodies in
ITP, the B cell populations involved have exhibited a constrained set of
heavy and light chain pairings [26]. The suggested implication is loss
of tolerance in a single B cell, followed by the generation of diverse
antiplatelet specificity through somatic mutation. Interestingly, Roark
et al. comment that the VH3-30 heavy chain region overrepresented
in ITP has also been associated with CVID, systemic lupus erythemato-
sus (SLE), autoimmune hemolytic anemia (AIHA), human immunodefi-
ciency virus (HIV), and chronic lymphocytic leukemia (CLL), all ofwhich
have themselves been associated with ITP [26].

Once bound to circulating platelets, antibodies can serve as opsonins
andmediate phagocytic clearance via surface Fc receptors. The spleen is
central to this process, and splenectomy is pivotal in themanagement of
patients with chronic disease [15,24,27]. Troublingly, the liver can
in some cases compensate for the sequestration capacity lost after
splenectomy, resulting in refractory disease [27]. Moreover, in some
patients, antiplatelet antibodies may selectively impair function and
result in bleeding disproportionate to the platelet count [28].

As with antibodies, genetic factors in Fc receptors may be associated
with differential treatment outcomes [29]. Modulation of Fc receptor
activity may be a mechanism of IVIG, through both competitive inhibi-
tion for Fc receptor binding sites and activation of FcγRIIb [30]. In
contrast to the immunoreceptor tyrosine activation motifs (ITAMs)
associated with the cytosolic domain of most other Fc receptor types,
FcγRIIb is associatedwith a cytosolic immunoreceptor tyrosine inhibitory
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