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Idiopathic Thrombocytopenic Purpura
Yu-Waye Chu, MD,* James Korb, MD,† and Kathleen M. Sakamoto, MD*

OBJECTIVES

After completing this article, readers should be able to:

1. Describe the clinical and laboratory features of idiopathic thrombocy-
topenic purpura (ITP) and explain how they differ in acute and
chronic ITP.

2. List the features of ITP that distinguish it from other causes of
thrombocytopenia.

3. Explain the role of bone marrow examination in the diagnosis of ITP.
4. Describe the advantages and disadvantages of the primary therapies

for ITP.
5. Delineate the differences in therapeutic strategies for ITP and neona-

tal alloimmune thrombocytopenia.
6. Describe the role of splenectomy in the treatment of ITP.

Epidemiology and
Pathophysiology
Idiopathic thrombocytopenic purpura
(ITP) is an acquired hemorrhagic
disorder characterized by: 1) throm-
bocytopenia that is defined as a
platelet count less than 150 x 109/L
(,150,000/mcL), 2) a purpuric rash,
3) normal bone marrow, and 4) the
absence of signs of other identifiable
causes of thrombocytopenia. ITP is
classified as acute or chronic, with
the latter defined as the persistence
of thrombocytopenia for more than
6 months from the initial presenta-
tion of signs and symptoms.

ITP is estimated to be one of the
most common acquired bleeding
disorders encountered by pediatri-
cians, with the incidence of symp-
tomatic disease being approximately
3 to 8 per 100,000 children per year.
Acute ITP is more prevalent among
children younger than 10 years of
age, affects males and females
equally, and is more prevalent dur-
ing the late winter and spring.
Chronic ITP affects adolescents
more often than younger children,
with females being affected more
frequently than males. Unlike acute

ITP, it does not show a seasonal
predilection. Patients who have
chronic ITP are more likely to
exhibit an underlying autoimmune
disorder, with up to one third having
clinical and laboratory manifesta-
tions of collagen-vascular disease.

Although the focus of this article
is on the clinical presentation, diag-
nosis, and management of ITP, the
pathophysiology of this condition
deserves mention because the mech-
anisms contributing to thrombocyto-
penia are more complex than origi-
nally thought. It is widely believed
that the destruction of platelets in
ITP involves autoantibodies to gly-
coproteins normally expressed on
platelet membranes. The spleen and
other organs of the reticuloendothe-
lial system subsequently destroy
these antibody-coated platelets in a
manner analogous to what is
observed in autoimmune hemolytic
anemia. In addition to increased
immune-mediated destruction of
platelets, there is evidence that
platelet production in ITP is altered,
especially in chronic ITP. Although
the number of megakaryocytes in
the bone marrow are normal or
increased in ITP, plasma thrombo-
poietin levels, which are a measure
of proliferation and maturation of
megakaryocytic progenitors, are sig-
nificantly decreased. In chronic ITP,
platelet turnover is markedly lower
despite decreased platelet survival,
and megakaryocytes isolated from
affected patients demonstrate sup-
pressed growth in vitro.

The clinical and epidemiological
differences between acute and
chronic ITP suggest that the result-
ing thrombocytopenia may have dif-
ferent pathophysiologic mechanisms.
In acute ITP, it has been postulated
that platelet destruction arises from
antibodies generated during the
immune response to a viral or bacte-
rial infection that cross-react with
platelet antigens. Other mediators of
the immune response arising from
infection may play an additional role
in suppressing platelet production.
Chronic ITP, on the other hand, may
be a consequence of an inherent
defect in immune regulation, as is
seen in other autoimmune disorders,
resulting in the generation of
platelet-specific antibodies. To date,
a number of platelet surface glyco-
proteins (GPs) have been identified
as specific targets for autoantibodies
in ITP, including GP IIb-IIIa, GP Ib,
and GP V. How these antiplatelet
antibodies arise in ITP, their signifi-
cance in distinguishing the patho-
physiology of acute versus chronic
ITP, and the cellular and biochemi-
cal components that are involved in
their regulation remain unknown.
Current therapeutic regimens used in
the management of ITP, therefore,
are limited in their efficacy because
they fail to target specific immuno-
logic pathways responsible for alter-
ation of platelet production and
destruction.

Clinical and Laboratory
Features

CLINICAL FINDINGS

ITP is diagnosed largely on clinical
findings. Familiarity with the fea-
tures of acute ITP plays an impor-
tant role in determining the extent of
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the diagnostic evaluation. The typi-
cal clinical presentation is that of an
otherwise healthy child who devel-
ops easy bruising and a purpuric
rash. Bleeding from mucous mem-
branes, such as nosebleeds or gingi-
val bleeding, is seen in about one
third of cases. Other sites of bleed-
ing include the gastrointestinal tract,
vaginal mucosa, the urinary tract,
the retina, and conjunctivae. In acute
ITP, the onset of signs and symp-
toms often is preceded by a viral
illness. Except for the manifestations
of bleeding, findings on the physical
examination are otherwise com-
pletely normal. Pertinent negatives
of the examination include the
absence of lymphadenopathy and
hepatosplenomegaly. The presence
of either should raise the consider-
ation of other diseases, particularly
leukemia. Similarly, the presence of
pallor, hyperbilirubinemia, and
splenomegaly are features of a con-
comitant hemolytic anemia, which
can be seen in conjunction with
thrombocytopenia in Evans syn-
drome and other autoimmune dis-
eases. In chronic ITP, the presenta-
tion may be more insidious, and
often the patient may be
asymptomatic.

The distribution of the patient’s
bruises and bleeding sites provides
additional clues to the etiology. In
disorders of primary hemostasis
such as ITP and other platelet disor-
ders, bruises are generalized and
occur in areas not exposed to
trauma. Bruises found in these areas
are distinctly abnormal and warrant
further investigation. In contrast,
bruising in a healthy, active child
occurs in exposed areas, especially
over hard bony surfaces. Bruising
also can be a feature of child abuse,
which should be considered in a
child who has generalized bruising
and a normal platelet count.

LABORATORY FINDINGS

The laboratory features of ITP help
to distinguish it from other causes of
thrombocytopenia. Key to the labo-
ratory diagnosis of acute ITP is the
presence of a low platelet count
(usually,20 to 30 x 109/L
[20,000 to 30,000/mcL]), generally
with normal values for age in all
other cell lines. In about 15% of

patients, mild anemia due to bleed-
ing is present, but red blood cell
indices are normal. If results of the
complete blood count (CBC) are
consistent with ITP, coagulation
studies are not warranted. The pro-
thrombin time and partial thrombo-
plastin time are invariably normal,
but the bleeding time, which is a
direct test of platelet function,
almost always is prolonged. Abnor-
mal leukocyte or red blood cell
counts should prompt further diag-
nostic investigation to exclude the
possibility of an underlying leuke-
mia or aplastic anemia.

In addition to the CBC, it is
essential to examine a peripheral
blood smear under light microscopy
for several reasons. First, it serves to
rule out “pseudothrombocytopenia,”
an in vitro artifact caused by the
clumping of platelets in tubes con-
taining the anticoagulant ethylene-
diamine-tetraacetic acid, which
results in low platelet counts when
measured on an automated cell
counter. Second, characterization of
red blood cell morphology enables
the examiner to detect the presence
of a concomitant hemolytic process
(eg, hemolytic-uremic syndrome,
disseminated intravascular coagula-
tion, or Evans syndrome) or
hypoproliferative anemia (eg, ane-
mia due to nutritional deficiencies).
Third, abnormal white blood cell
counts or the presence of immature
nucleated forms may indicate an
underlying primary or secondary
bone marrow neoplasm. Fourth,
examination of individual platelets
aids in the diagnosis of ITP. Platelet
size is increased noticeably in acute
ITP, reflecting increased platelet
turnover and the release of younger,
larger platelets from the bone mar-
row, while it may be reduced in
other thromboctyopenic entities (see
Differential Diagnosis).

An examination of the bone mar-
row is indicated in certain situations
(see following section). Megakaryo-
cytes usually are present in normal
or increased numbers in acute ITP.
Bone marrow examination also is
useful in confirming normal mor-
phologies in other cell types and in
ascertaining the presence of blast
cells suggestive of leukemia or other
lymphoproliferative disorders.
Finally, it can help to determine the

presence of metastatic disease, such
as neuroblastoma.

In chronic ITP, the platelet count
at presentation is generally between
20 and 70 x 109/L (20,000 and
70,000/mcL). Additional tests should
be performed before making the
diagnosis of chronic ITP, including
a evaluation for autoimmune dis-
ease, infection, and immunodefi-
ciency (Table 1). Thyroid studies are
obtained to rule out autoimmune
thyroid disease, which has been
associated with chronic ITP.
A Coombs test and measurement of
the reticulocyte count are employed
to exclude Evans syndrome
(immune thrombocytopenia with
autoimmune hemolytic anemia).
Numerous viral infections have been
implicated in causing thrombocyto-
penia. Isolated thrombocytopenia
can be the presenting symptom of
human immunodeficiency virus
infection and may be seen after
immunization with measle-mumps-
rubella vaccine.

TABLE 1. Laboratory Tests
in the Evaluation of

Chronic Immune
Thrombocytopenic Purpura

Autoimmune Disease
● Antinuclear antibody
● Anti-DNA antibody
● Antiphospholipid antibody
● Sedimentation rate
● Coombs test/reticulocyte

count
● Thyroid studies (if thyroid

disease is suspected)

Infection
● Human immunodeficiency

virus (HIV)
● Cytomegalovirus titers
● Epstein-Barr virus titers
● Consider other viral

etiologies (less common):
—Rubella
—Measles
—Varicella
—Mumps
—Hepatitis

Immunodeficiency
● HIV titer
● Quantitative

immunoglobulins
● Quantitation of T and B cell

subsets
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The Role of Bone Marrow
Aspirations in Diagnosis
Whether bone marrow should be
examined routinely in patients who
have suspected ITP is controversial.
Historically, such examinations were
common to rule out diseases such as
leukemia and aplastic anemia as
causes of the thrombocytopenia.
However, there is increasing argu-
ment against performing bone mar-
row aspirations to diagnose acute
ITP. As stated previously, acute ITP
is largely a clinical diagnosis that is
confirmed relatively easily by rou-
tine blood tests. A growing number
of studies have demonstrated that
the likelihood of a newly diagnosed
leukemia presenting as an isolated
thrombocytopenia is extremely low.
Among 2,239 patients newly diag-
nosed with acute lymphoblastic leu-
kemia in a recent Pediatric Oncol-
ogy Group study population, for
example, none exhibited isolated
thrombocytopenia in the presence of
an otherwise normal CBC and cell
morphologies on peripheral smear.
In a retrospective review of 127
cases of children who had an initial
diagnosis of acute ITP and in whom
confirmatory bone marrow aspira-
tions were performed, only five
cases were identified where exami-
nation of the bone marrow led to a
different diagnosis from ITP. In
each of these five cases, features on
initial clinical presentation were
atypical for acute ITP. A more
recent review of 322 cases of chil-
dren who had provisional diagnoses
of acute ITP confirmed by bone
marrow aspiration also failed to
reveal a single case of leukemia.

Furthermore, the decision to per-
form a bone marrow aspiration can
be deferred if a patient is to be
treated initially with intravenous
immunoglobulins (IVIG) pending
the response to treatment. This
approach avoids the concern of
interfering with the diagnosis of leu-
kemia by partially treating a patient
who presumably has ITP with
steroids.

Even though bone marrow exami-
nations have apparent limited value
in the diagnosis of acute ITP, they
must be performed in situations
where the diagnosis does not abso-
lutely correlate with the expected

clinical and laboratory findings (see
Differential Diagnosis). These
include: 1) unusual findings on his-
tory and physical examination (eg,
history of fevers, weight loss,
fatigue, bone pain, and presence of
lymphadenopathy or splenomegaly
on physical examination); 2) the
presence of abnormal white or red
blood cell counts and indices on the
CBC; and 3) cases in which steroids
are to be used for treatment, either
as a first-line drug or as a second
option when IVIG fails to resolve
the thrombocytopenia. Bone marrow
examination is also important in
evaluating chronic ITP and in cases
of thrombocytopenia that are refrac-
tory to multiple treatment modali-
ties. The importance of performing
bone marrow aspirations in these
circumstances is highlighted by case
reports in which the diagnosis of
leukemia or aplastic anemia not only
was delayed, but it was masked by
the partial treatment with steroids of
patients initially diagnosed as having
ITP.

Although examination of the
bone marrow is the “gold standard”
in diagnosing acute ITP, noninvasive
tests to distinguish acute ITP from
other thrombocytopenic disorders
continue to be developed and may
decrease further the need to perform
bone marrow aspirations. None is in
general clinical use to date, but they
show promise as useful adjuncts to
other laboratory tests for diagnosing
ITP. One such method involves
measurement of the reticulated
platelet count. As mentioned previ-
ously, platelets on the peripheral
blood smear from patients who have
acute ITP are larger, indicating
increased platelet turnover and a
higher percentage of young platelets
in the circulation. These platelets
contain a higher RNA content than
do more mature platelets, as do
immature red blood cells (ie, reticu-
locytes). These platelets have been
termed “reticulated platelets.” By
employing fluorescent dyes that bind
nucleic acid and measuring dye flu-
orescence by flow cytometry, it is
possible to quantitate reticulated
platelets and distinguish between a
hyperproliferative (eg, acute ITP)
and a hypoproliferative (eg, leuke-
mia, aplastic anemia) process. Com-
parison of the reticulated platelet

count in 15 patients who had acute
ITP, 20 patients who had acute lym-
phoblastic leukemia, 10 patients who
had aplastic anemia, and 27 healthy
children revealed a significantly
higher count among those who had
acute ITP compared with the other
groups. Importantly, the degree of
elevation in the reticulated platelet
count in acute ITP is such that there
was no overlap with the hypoprolif-
erative groups, providing a positive
predictive value, sensitivity, and
specificity approaching 100% when
the reticulated platelet count
exceeded 13.7% and the total plate-
let count was less than 50 x 109/L
(50,000/mcL). Tests such as this
potentially can assist in the diagno-
sis of ITP without the need to per-
form more invasive procedures. Its
utility in distinguishing acute ITP
from other non-neoplastic causes of
thrombocytopenia and its role in the
diagnosis of chronic ITP, however,
warrant further investigation.

Differential Diagnosis
The differential diagnosis for throm-
bocytopenia is very broad. A low
platelet count can result from immu-
nologic and nonimmunologic enti-
ties. Table 2 lists selected causes of
thrombocytopenia and the clinical
and laboratory associations that dis-
tinguish them from ITP. It is worth
stressing again that the diagnosis of
ITP is based on the presence of an
isolated thrombocytopenia in the
absence of clinical and laboratory
features suggestive of other disor-
ders. The distinction of these dis-
eases from ITP is based almost
entirely on findings from the history
and physical examination and inter-
pretation of the CBC. As stated pre-
viously, ordering additional tests or
examining the bone marrow usually
is not necessary to establish the
diagnosis of ITP.

Management of Acute ITP
Acute ITP generally can be diagnosed
and managed in an outpatient setting
by the primary care pediatrician.
Referral to a hematologist-oncologist
is warranted if there is evidence of
concurrent disease, such as malig-
nancy, bone marrow failure, autoim-
mune disease, or immunodeficiency.
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TABLE 2. Differential Diagnosis of Thrombocytopenia

DISORDER
ASSOCIATED CLINICAL
FEATURES

LABORATORY
FEATURES

Decreased Platelet Production
Congenital

● Thrombocytopenia-Absent
Radius (TAR) syndrome

● Absence of radii at birth
● Other skeletal anomalies may be

present

● Platelet count usually 15 to 303
109/L (15,000 to 30,000/mcL)

● Congenital heart disease associated
in one third of cases

● Fanconi anemia ● Short stature ● Pancytopenia due to aplastic
anemia● Skin hyperpigmentation

● Hypoplasia of thumb and radii
● Renal abnormalities may be present
● Microcephaly
● Microphthalmia

● Amegakaryocytic
thrombocytopenia

● Absence of skeletal abnormalities
seen in TAR syndrome

● Thrombocytopenia present in the
neonatal period

Acquired
● Leukemia ● History of chronic fatigue, fevers,

weight loss, pallor, bone pain
● Lymphadenopathy
● Splenomegaly
● Hepatomegaly may be present

● Elevated white blood cell count
● Anemia
● Blast cells on peripheral smear

(ie, leukoerythroblastosis)

● Aplastic anemia ● History of fatigue, bleeding, or
recurrent infection

● Physical examination findings
nonspecific

● Absence of splenomegaly

● Pancytopenia
● Severe neutropenia
● Low reticulocyte count

● Neuroblastoma ● Abdominal mass in majority of
cases

● Thrombocytopenia due to bone
marrow metastasis

● Presence of paraneoplastic
syndromes

● Neurologic manifestations from
spinal cord involvement

● Nutritional deficiency ● History of poor nutrition or
specialized diets

● Pallor, weakness, and fatigue due
to anemia

● Neurologic deficits in vitamin B12
deficiency

● Megaloblastic anemia present
● Hypersegmented neutrophils on

peripheral smear
● Low reticulocyte count
● Low vitamin B12 or folate levels

● Drugs (see Table 3) ● History of drug use or recent
change in dose

Increased Platelet Destruction
Immune

● Neonatal allommune
thrombocytopenia

● Generalized petechiae within first
several hours of birth

● Platelet count in mother is normal

● Drugs (see Table 3) ● History of drug use or recent
change in dose

● Human immunodeficiency
virus (HIV) infection

● Systemic signs and symptoms of
HIV infection

● Abnormalities in any or all cell
lineages

● HIV serologies confirm the
diagnosis
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SUPPORTIVE MEASURES

Supportive measures are important
in the management of acute ITP.
These include restricting physical
activity, wearing protective head-
gear, lining the crib with protec-
tive padding, avoiding medications

that suppress platelet production or
alter their function (Table 3), and
maintaining a low threshold for
prompt evaluation of the child
who has thrombocytopenia and
sustains blunt head or abdominal
trauma.

PHARMACOLOGIC
MANAGEMENT

The pharmacologic management of
acute ITP continues to be the sub-
ject of much controversy because
most cases of ITP are self-limited;
80% to 90% of patients will make a

TABLE 2. Continued

DISORDER
ASSOCIATED CLINICAL
FEATURES

LABORATORY
FEATURES

● Posttransfusion purpura ● History of platelet transfusion a few
hours prior to thrombocytopenia

● Acute marked thrombocytopenia

● Collagen-vascular disease/
autoimmune disease

● Systemic manifestations, including
joint pain/swelling, dermatologic
findings

● Anemia of chronic disease usually
present

● White blood cell counts
occasionally abnormal

Nonimmune
● Hemolytic-uremic syndrome● History of bloody diarrhea (from

Escherichia coliO157:H7,Shigellasp)
● Microangiopathic microcytic

anemia on peripheral smear
● Renal failure

● Disseminated intravascular
coagulation

● Signs and symptoms of sepsis
(eg, fever, tachycardia, hypotension)

● Prothrombin time and partial
thromboplastin time are elevated

● Microangiopathic microcytic
anemia on peripheral smear

● Fibrinogen level decreased
● D-dimers present

● Cyanotic heart disease ● Cyanosis ● Compensatory polycythemia
● Congestive heart failure

Qualitative Platelet Disorders
● Wiskott-Aldrich syndrome ● X-linked inheritency pattern

● Eczema
● Platelet count 20 to 1003 109/L

(20,000 to 100,000/mcL)
● Recurrent infections due to

immunodeficiency
● Platelets very small on peripheral

smear

● Bernard-Soulier syndrome ● Autosomal dominant inheritance
pattern

● Ecchymoses and gingival and
gastrointestinal bleeding common

● Large platelets on peripheral smear,
occasionally larger than
lymphocytes

● May-Hegglin anomaly ● Autosomal dominant inheritance
pattern

● Most patients asymptomatic

● Giant platelets on peripheral smear
● Inclusion bodies present in

leukocytes (Döhle bodies)

● Gray platelet syndrome ● Bleeding, usually mild ● Platelets on peripheral smear
appear pale and oval

Sequestration
● Kasabach-Merritt syndrome● Rapid increase in size of a

hemangioendothelioma occurring in
the neonatal period

● Hypersplenism ● History of liver disease/portal
hypertension

● Splenomegaly on physical
examination

● Concomitant anemia and abnormal
leukocyte count, depending on the
disease

● Associated with leukemia and other
infiltrative disease
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full and sustained recovery within
6 months without any treatment.
However, at present there are no
definitive diagnostic predictors to
enable the physician to identify the
10% to 20% of patients who will
progress to chronic ITP. Moreover,
patients who have extremely low
platelet counts (ie,,10 to 20 x
109/L [10,000 to 20,000/mcL]) are
at increased risk for significant
bleeding, the most devastating of
which is intracranial hemorrhage
(ICH). ICH always should be con-
sidered in the patient who has
thrombocytopenia and presents with
a persistent headache. Although the
incidence of ICH is extremely low
(only 56 documented cases identi-
fied from 1975 to 1996), the mortal-
ity rate is significant (46%), and
virtually all episodes have been
associated with platelet counts of
less than 2 x 109/L (20,000/mcL).
Thus, the rationale for aggressive
treatment of severe ITP at the time
of diagnosis is to raise the platelet
count to a level that decreases the
risk of significant bleeding events.

IVIG and Steroids
Currently, the mainstays of pharma-
cologic management for acute ITP
are IVIG and corticosteroids. The
ability of both of these agents to
raise platelet counts has been docu-
mented in multiple studies, with

mean time to raise platelet counts
20 x 109/L (20,000/mcL) ranging
from 24 to 72 hours after initiation
of therapy. There currently are no
clear criteria for selecting IVIG or
steroids as a first-line agent. IVIG
has several advantages over steroids.
First, it appears to induce a more
rapid increase in platelet count. Sec-
ond, the adverse effects of steroid
use, including weight gain, hyper-
tension, hyperglycemia, Cushing
syndrome, osteoporosis, and psycho-
logical disorders, are avoided with
IVIG. Third, the physician can begin
a therapeutic trial with IVIG without
bone marrow aspiration to rule out
leukemia.

The disadvantages of IVIG as a
first-line agent include its higher
cost and difficulty with administra-
tion. It requires intravenous access,
and the infusion requires several
hours of observation. Moreover,
IVIG is associated with a number of
adverse effects. An aseptic meningi-
tis effect will produce symptoms
similar to that of an acute ICH,
leading to additional costly tests to
differentiate these two diagnoses. In
a recent study examining 38 chil-
dren who had acute ITP treated with
IVIG, 34% had neurologic compli-
cations, and virtually all of those
affected required hospitalizations for
a period longer than what was
required for the ITP alone. Twenty-
four percent of these patients

required emergent computed tomog-
raphy to rule out ICH. The combina-
tion of prolonged hospitalization and
additional diagnostic studies resulted
in an increased cost of approxi-
mately $1,700 for each patient who
experienced neurologic side effects
from IVIG.

ANTI-Rh(D)

Another agent under investigation in
the treatment of acute ITP is anti-
Rh(D). It is less expensive than
IVIG and has been shown to raise
platelet counts effectively. However,
it is useful only in patients who are
Rh-positive, and hemolytic anemia
can occur as a side effect.In some
published reports, treatment with
anti-Rh(D) resulted in a slower rise
in platelet count than with steroids
or IVIG, which theoretically could
prolong the interval in which a
patient is at risk for ICH.However,
other studies have shown that an
increased dose of anti-Rh(D) raised
platelet counts as quickly as did
IVIG; the length of hospital stay
was identical for patients receiving
anti-Rh(D) and IVIG.

DOSING

Dosing schedules for IVIG and ste-
roids are highly variable (Table 4).
IVIG in a dose of 0.25 to 1 g/kg per
day for two consecutive days or as a
single dose of 0.8 g/kg has been
shown to increase platelet counts.
Dosage recommendations for oral
prednisone vary even more, ranging
from 4 mg/kg per day for 4 days
with or without a subsequent taper
to 2 mg/kg per day for 2 to
3 weeks. Some investigators also
have demonstrated a role for high-
dose intravenous methylprednisone
(30 mg/kg per day for 2 to 3 days)
in raising platelet counts. Anti-
Rh(D), in the comparison trials with
IVIG and prednisone, was adminis-
tered intramuscularly in doses of
25 to 50 mcg/kg per day for two
consecutive days. It is important to
note that the schedules listed in
Table 4 are based on studies involv-
ing relatively few patients. The
results of large, randomized, and
controlled studies to establish the
optimal doses of IVIG, steroids, and
anti-Rh(D) have yet to be published.

Although IVIG, steroids, and

TABLE 3. Common Drugs and Thrombocytopenia

Drugs Associated With Decreased Platelet Production
● Chemotherapeutic agents
● Thiazide diuretics
● Alcohol
● Estrogen
● Chloramphenicol
● Ionizing radiation

Drugs Associated With Increased Platelet Destruction
● Sulfonamides
● Quinidine
● Quinine
● Carbamazepine
● Valproic acid
● Heparin
● Digoxin

Drugs Associated With Altered Platelet Function
● Aspirin
● Dipyridamole
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anti-Rh(D) have been shown to
shorten the duration of thrombocyto-
penia, it is essential to realize that
they are not cures for ITP. They
only have the potential to shorten
the period of thrombocytopenia and
minimize the risk of life-threatening
bleeding events. As stated previ-
ously, ITP is a self-limited disease
in most pediatric patients. All of the
studies performed to date on the
treatment of acute ITP have focused
on a rise in platelet counts as the
endpoint; no studies have docu-
mented decreases in morbidity or
mortality. Accordingly, despite the
existence of agents that can raise the
platelet count, a number of impor-
tant questions remain: 1) Are there
factors other than platelet counts
less than 20 x 109/L (20,000/mcL)
that contribute to an increased risk
of intracranial hemorrhage? 2) What
is the cost-effectiveness of treating
patients who have acute ITP with
IVIG versus steroids versus anti-
Rh(D), given each agent’s advan-
tages and disadvantages? 3) How
effective are these agents in the pre-
vention of chronic ITP?

Neonatal Thrombocytopenia
Immune thrombocytopenia can be
manifested during the neonatal
period in infants born to mothers
who have ITP and, much more
rarely, in neonatal alloimmune
thrombocytopenia. In the latter,
which occurs in approximately 1 in

5,000 newborns, the platelets of the
affected infant contain different anti-
gens from those of the mother, and
the subsequent formation of mater-
nal alloantibodies that cross the pla-
centa result in platelet destruction.
Both diseases are self-limiting; in
most cases, the thrombocytopenia
resolves within 6 weeks of birth.
However, there are significant dif-
ferences between the two diseases
that deserve mentioning. First, deter-
mining the maternal history is essen-
tial in distinguishing between the
two diagnoses. In maternal ITP, the
mother’s platelet count is generally
below normal, and in most cases
there is a well-documented history
of chronic ITP. In neonatal alloim-
mune thrombocytopenia, the mother
has a normal platelet count and has
no history of immune thrombocyto-
penia. However, a history of a sib-
ling who has neonatal thrombocyto-
penia is strongly suggestive of
neonatal alloimmune thrombocyto-
penia because subsequent affected
siblings are affected more severely
than the first. Second, neonatal allo-
immune thrombocytopenia is a far
more serious disorder. Not only is
the platelet count lower compared
with that of the infant born to a
mother who has ITP, but the inci-
dence of ICH is significantly higher
(10% to 30% versus 1% in infants
born to mothers who have ITP).

The management of the infant
who has autoimmune or alloimmune
thrombocytopenia is similar. IVIG,

steroids, platelet transfusions, and
exchange transfusions all have been
investigated. The important distinc-
tion in treatment is that in neonatal
alloimmune thrombocytopenia, plas-
mapheresed or washed platelets
from the mother should be used for
transfusion because they lack the
alloantigen responsible for the for-
mation of antiplatelet antibodies. In
infants born to mothers who have
ITP, transfusion with maternal plate-
lets is avoided because they contain
the antigens responsible for the for-
mation of platelet autoantibodies.
Furthermore, because most cases of
neonatal thrombocytopenia due to
maternal ITP are mild and self-
limiting, aggressive therapy usually
is not required.

Management of Chronic ITP
In the minority of cases in which
thrombocytopenia persists for more
than 6 months (ie, chronic ITP),
management is highly individualized
and depends primarily on the degree
of thrombocytopenia and the need to
preserve the patient’s quality of life.
Studies examining the natural course
of chronic ITP suggest that most
patients maintain platelet counts
above 30 x 109/L (30,000/mcL). In
a significant percentage of patients
(40% to 79%), complete remission
(defined as a platelet count.100 x
109/L [100,000/mcL]) is achieved
over the course of 3 months to
15 years. As in acute ITP, the goal
of management is to minimize the
risk of significant bleeding. Patients
should be directed to avoid activities
that increase the risk of trauma and
to avoid all medications that sup-
press platelet production and func-
tion (Table 3). Platelet counts must
be monitored regularly because this
may determine the aggressiveness of
further treatment. Finally, patients
should be evaluated for autoimmune
disease as previously described
because a greater percentage of
patients who have features of
chronic ITP have an underlying
autoimmune disorder. It is important
to re-evaluate these patients over
time if the initial evaluation fails to
establish a diagnosis. In some cases,
the diagnosis may not be apparent
for years.

TABLE 4. Selected Dosing Schedules for Therapy of
Acute ITP

DRUG DOSE SCHEDULES

Oral prednisone 2 mg/kg per day for 14 to 21 days
60 mg/m2 per day for 21 days
4 mg/kg per day for 7 days, followed by

14-day taper

Intravenous methylprednisolone 10 to 30 mg/kg per day for 3 to 5 days

IVIG 0.8 g/kg per dose for 1 dose
1 g/kg per day for 2 days
250 mg/kg per day for 2 days
400 mg/kg per day for 2 days
500 mg/kg per day for 2 days
0.4 g/kg per day for 5 days

Anti-Rh(D) 25 mcg/kg per day for 2 days
45 to 50 mcg/kg per day for 2 days
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PHARMACOLOGIC OPTIONS

Pharmacologic approaches to the
management of chronic ITP that
have been studied to date include
steroids, IVIG, androgens, anti-
Rh(D), recombinant human
interferon-alpha-2b, and immunosup-
pressive agents used alone or in
combination. Although all of these
have been shown to induce a tran-
sient rise in platelet counts, none has
demonstrated an ability to sustain a
desirable platelet count; therefore,
repeated treatments may be required.
This not only potentiates chronic
drug toxicity, but it greatly increases
the cost of therapy. Whether any of
these agents alters the natural course
of chronic ITP, affects long-term
morbidity or mortality, or increases
the rate of long-term remission
remains unclear. Because the major-
ity of cases of chronic ITP remit
either spontaneously or with treat-
ment and because the associated
mortality and morbidity are low, a
number of authors advocate inter-
ventions only when the platelet
count is dangerously low or if the
patient is symptomatic.

SPLENECTOMY

Splenectomy has been shown to
induce long-term remission in
chronic steroid/IVIG-resistant ITP.
The benefits of splenectomy over
long-term drug therapy include the
avoidance of chronic drug toxicity
and potentially greater cost-
effectiveness. However, splenectomy
entails inherent risks of morbidity
and mortality. Postsurgical hemor-
rhage and postsplenectomy sepsis
are two of the life-threatening com-
plications. Although the risk of post-
operative bleeding is surprisingly
low, the risk of postsplenectomy
sepsis is significant, with the inci-
dence of septic mortality ranging
from 3% to 11%. Furthermore, the
incidence of postsplenectomy sepsis
is highest among patients younger
than 5 years of age. Causative
organisms include pneumococcus,
Haemophilus influenzae, and menin-
gococcus. Immunization with pneu-
mococcal,Haemophilus,and menin-
gococcal vaccines before splenec-
tomy, administration of prophylactic
antibiotic therapy, and delay of sple-

nectomy for as long as possible for
patients in the high-risk age group
are recommended to minimize the
risk of postsplenectomy sepsis.

Splenectomy does not ensure
long-term remission in all patients;
only 60% to 90% of those who have
chronic ITP respond to splenectomy.
The need to identify patients who
are likely to respond to splenectomy
is abundantly clear. Results of sev-
eral retrospective studies have
shown that those who demonstrated
a significant, although transient, rise
in platelet count after treatment with
either steroids or IVIG had a good
response to splenectomy (ie, they
did not require any subsequent med-
ical therapy for their thrombocyto-
penia). In contrast, those who did
not respond well initially to medical
therapy had relatively poor
responses to splenectomy and
required continuing medical
management.

Splenectomy is reserved for those
patients who have extremely low
platelet counts (and, therefore, are at
increased risk of bleeding) and who
are refractory to pharmacologic
management. In cases of life-
threatening hemorrhage due to ITP,
emergent splenectomy may be
required to increase the platelet
count rapidly. It is important to
remember that platelet transfusions
alone prior to splenectomy, although
helpful, will not raise the platelet
count. IVIG and steroids also are
required to disrupt the autoimmune
destruction of platelets and maintain
the platelet count at a level desirable
for surgery. A noninvasive alterna-
tive to splenectomy in the treatment
of chronic ITP is the use of a short
course of radiation therapy, which
resulted in a sustained increase in
platelet counts in a small group of
older adult patients who were con-
sidered too unstable for surgery. Use
of this therapeutic approach in the
pediatric population remains to be
evaluated.
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PIR QUIZ
Quiz also available online at
www.pedsinreview.org.

14. Neonatal alloimmune thrombocyto-
penia and neonatal autoimmune
thrombocytopenia are similar in that
both:
A. Are associated with previous

siblings being affected by the
disease.

B. Are self-limiting.
C. Have maternal platelet counts in

the same range.
D. Occur primarily in infants born

to mothers who have immune
thrombocytopenia purpura.

E. Resolve within 7 to 10 days after
birth.

15. Which endocrine disorder has been
associated with chronic immune
thrombocytopenia purpura (ITP)?
A. Addison disease.
B. Autoimmune thyroid disease.
C. Congenital adrenal hyperplasia.
D. Hyperparathyroidism.
E. Hypopituitarism.

16. A 32-year-old woman has just deliv-
ered her third child. Both of her
previous children were diagnosed as
having neonatal alloimmune throm-
bocytopenia that required treatment.
Findings on the physical examina-
tion of the newborn are unremark-
able except for a few petechiae on
his arms and legs. A complete blood
count is unremarkable except for a
platelet count of 30 x 109/L (30,000/
mcL). Thebesttreatment for this
child’s ITP is:
A. Anti-Rh(D).
B. Corticosteroids.
C. Intravenous immunoglobulin.
D. None.
E. Plasmapheresed maternal platelets.

17. A 4-year-old girl presents with a
1-week history of extensive bruising
of the arms and legs and intermittent
episodes of epistaxis. Physical exam-
ination reveals large palpable bruises
on both arms and legs and crusted
blood in the nares. A complete
blood count reveals a white blood
cell count of 10.5 x 109/L (10.5 x
103/mcL), hemoglobin of
6.51 mmol/L (10.5 g/dL), hematocrit
of 0.32 (32%), and platelet count of
20 x 109/L (20,000/mcL). The
differential count includes 80%
segmented forms, 8% bands, 12%
lymphs, and a blood smear with
normal red blood cell morphology
and decreased platelets. The platelets
that are visualized are large. You
decide to initiate treatment for
suspected acute ITP with intrave-
nous immunoglobulin (IVIG). The
primary advantage of using IVIG
over corticosteroids to treat this
child’s acute ITP is:

A. Cost of administration.
B. Ease of administration.
C. Lack of complications.
D. More rapid increase in the

platelet count.
E. Ready availability for administra-

tion.

18. You hospitalized a 4-year-old child
with a diagnosis of acute ITP. On
admission, the child had a platelet
count of 20 x 109/L (20,000/mcL).
Initial treatment is an infusion of
IVIG. A repeat platelet count 4 days
later shows a platelet count of 22 x
109/L (22,000/mcL). However, the
following day the patient suddenly
develops confusion and somnolence.
Physical examination reveals
increased numbers of petechiae on
the trunk and ecchymoses at the
venipuncture sites. Your next step
should include all of the following
except:

A. Consulting neurology for further
evaluation.

B. Initiating a transfusion of plate-
lets.

C. Obtaining a STAT complete
blood count with platelets.

D. Obtaining immediate computed
tomography of the head.

E. Starting antibiotics at the appro-
priate doses to treat possible
meningococcemia.
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