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ABSTRACT
Rapid strides have been made in the field of hematology, and
advances in immune thrombocytopenic purpura (ITP) man-
agement are no exception. From idiopathic to immune, the
changed nomenclature is itself a testimonial to the growing
awareness and improvements in the management of ITP. We
discuss the pathophysiology, clinical presentation, and current
management of this common pediatric disorder and summa-
rize current guidelines for ITP treatment.

INTRODUCTION
All pediatricians encounter cases of immune

thrombocytopenia (ITP), especially in these days of
Coulter counters and automated platelet counts. ITP
is reported in approximately 5 per 100,000 children
and 2 per 100,000 adults.1 ITP was called idiopathic
thrombocytopenia until recently when several clinical
and basic research studies unraveled the pathophys-
iology of the disease.

ITP follows a benign course in most children but
has the potential to be life threatening. The risk of
primary intracranial bleeding and soft tissue and
mucosal bleeding secondary to trauma can cause
morbidity and mortality. The lack of evidence-based
management protocols is a potential cause for poor
management of ITP because no evidence clearly
demonstrates that treatment alters the final outcome

in any way.2 We discuss the various presentations of
ITP and management guidelines.

PATHOPHYSIOLOGY
At present, our understanding of the pathophysiol-

ogy of ITP leads us to 2 central mechanisms: either
immune-mediated increased destruction of platelets or
decreased production of platelets that results in an
overall decrease in circulating platelets. Harrington et al3

first highlighted the role of immunity in the destruction of
platelets in ITP patients. In an unusual experiment,
Harrington injected himself and other test subjects with
blood from ITP patients. To everyone’s surprise, he
found a rapid decline in circulating platelet quantities in
the test subjects.3 This experiment gave birth to the
hypothesis of an antiplatelet factor, later confirmed to be
an antibody against platelets.4 B and T cells are an
integral part of the cascade involved in platelet destruc-
tion. Antiplatelet antibodies opsonize the platelets and
then are attached to antigen-presenting cells with the
help of Fcc receptors. Opsonized platelets are finally
phagocytosed by macrophages. T cells, at the same
time, stimulate B cells to produce more antiplatelet
antibodies, and new research shows that some cryptic
epitopes from platelet antigens stimulate platelet-spe-
cific T cells.5

Reduced platelet production is another important
mechanism that explains the pathophysiology of ITP in
some patients. The recent discovery of thrombopoietin
(TPO) and its role in thrombopoiesis helped us
understand the role of reduced thrombopoiesis in ITP.
An increase in platelet quantity after administering TPO
mimetics in some study populations confirmed that TPO
has a definitive role in ITP.6

Most ITP cases are self-limiting and require no
treatment because most often the event responsible for
antiplatelet antibody production is a viral illness. At
present, most treatment protocols concentrate on the
reduction of platelet destruction, and the drugs used are
usually immunosuppressives. However, other drugs
may be used in the near future if the TPO mimetic proves
safe and effective in the various trials currently in
progress.

CLINICAL PRESENTATION AND DIAGNOSIS
As depicted in Figure 1, the spectrum of disease

fluctuates from an asymptomatic state to intracranial
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hemorrhage. The Intercontinental Childhood ITP Study
(ICIS) group found the mean age of ITP presentation in a
cohort of children to be 5.7years.7 Boysyounger than 10
years had a higher incidence of ITP.8-10 Physical
examination is mostly positive for cutaneous manifesta-
tions as petechiae and bruising. One-fourth of children
present with epistaxis, although hematuria is less
frequent.11 Other atypical findings may include lymph-
adenopathy and hepatosplenomegaly.11,12

A diagnosis of ITP is confirmed by a finding of
thrombocytopenia in a blood smear. More than 50%
of acute ITP cases present with a platelet count less
than 20 3 109/L. Chronic ITP is defined as platelet
count less than 150 3 109/L for more than 6 months
after the diagnosis.5 The presence of mild eosinophil-
ia, along with a few megathrombocytes, is a common
finding.

Peripheral Smear
Bone marrow examination is not routinely per-

formed in children unless atypical clinical or labora-
tory findings are present. General pediatricians often
obtain a marrow test to be interpreted by pathologists
to exclude the possibility of acute leukemia, which
could enter a temporary remission with steroid
treatment, with disastrous results. Tests for retic
count, erythrocyte sedimentation rate, antinuclear
antibodies, blood group, Coombs, and Epstein-Barr
virus may be needed in selected cases depending on
associated symptoms. Close and continued monitor-

ing of clinical status and hematologic status is the
most important step in managing ITP.

Differential Diagnosis
Primary ITP is a diagnosis of exclusion by carefully

ruling out causes of pseudothrombocytopenia, sec-
ondary ITP, and inherited ITP. Obtaining an accurate
history combined with a complete blood count and a
thorough evaluation of the blood smear is the first and
most important step. Acute onset of bruising and
petechiae in an otherwise healthy child—often with a
recent history of viral infection—associated with
isolated thrombocytopenia and large platelets in the
smear suggests acute ITP. Prolonged fever, weight
loss, bone pain, significant lymphadenopathy, and
organomegaly are unusual and warrant careful
examination to exclude leukemia, aplastic anemia,
or other more serious illnesses.

Pseudothrombocytopenia is the result of platelets
clumping in the presence of ethylenediaminetetra-
acetic acid. A smear must be evaluated to rule out a
false count and to determine the morphology of red
blood cells (RBCs), white blood cells (WBCs), and
platelets themselves. Isolated thrombocytopenia with
normal RBC morphology and larger-than-usual plate-
lets but without any immature WBC series fits the
classic description of ITP.13 Abnormalities in RBC or
WBC series are unusual in standard ITP in children.
Clinicians can exclude the common causes of
secondary thrombocytopenia by investigating for

Figure 1. Clinical manifestations of immune thrombocytopenic purpura in increasing order of
severity.
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Epstein-Barr virus, systemic lupus erythematosus,
hepatitis C, and human immunodeficiency virus
based on history and clinical examination findings.5

A detailed family history is essential to rule out
inherited causes of thrombocytopenias such as
Wiskott-Aldrich syndrome. The inherited thrombocy-
topenias are classified on the basis of platelet size
and gene mutations.14 Other miscellaneous condi-
tions to consider are thrombocytopenia secondary to
drugs, infections (such as human immunodeficiency
virus, Epstein-Barr virus, and cytomegalovirus), pre-
eclampsia, HELLP syndrome, disseminated intravas-
cular coagulation, large hemangiomas, aplastic
anemia, metabolic disorders, and marrow infiltration.

TREATMENT
A sound understanding of pathophysiology is

essential for the appropriate management of ITP in
children. Rapid strides in pharmacotherapy have
added to the preexisting predicament of when to
treat and how to treat. Clinicians must clearly
understand that no study has shown that any form
of treatment decreases mortality or alters the risk of
the disease process becoming chronic. Personaliza-
tion of treatment based on platelet count, age, clinical
picture, duration, lifestyle issues, economic consider-
ations, and parental, patient, or physician concerns is
the best approach. A standard treatment protocol for
all ITPs would be a step backward.

Treatment of ITP can be divided into medical and
surgical management. Medical management is further
divided into first-line and second-line pharmacother-
apy. Supportive therapy by a team experienced in the
variable course and outcome of ITP is crucial.
Education of the patient, teachers, siblings, parents,
and primary care physician of the need for close
monitoring for any acute bleed, especially intracranial
or intraabdominal, can significantly decrease mortality
and morbidity. The child and family also require
psychosocial support and trauma prevention advice,
including a strong warning about participating in
contact sports.

Medical options for front-line drug therapy are
corticosteroids, intravenous (IV) immunoglobulin (Ig),
and IV Rh anti-D.

Corticosteroids
Sartorius15 in 1984 was the first to report the

benefit of prednisolone in ITP. Another study by
Buchanan and Holtkamp16 in the same year reaf-
firmed that prednisolone boosts platelet counts by
day 7 of treatment. A well-established consensus
exists regarding the initial benefit from oral prednis-
olone. Corticosteroids act by impairing the clearance
of opsonized platelets in bone marrow and peripheral

organs and reducing autoantibody levels in the
body.17 Many prospective, randomized studies con-
firm that corticosteroids increase platelet levels more
rapidly than no treatment.18 High-dose prednisone at
approximately 4 mg/kg/d for 4 days or the shortest
period possible can minimize side effects as well as
maintain the therapeutic significance in treatment of
ITP.19-23 Treatment duration and drug dose are
determined by the response and side effects. Some
of the common complications associated with corti-
costeroid treatment are avascular necrosis, diabetes,
gastritis, ulcers, growth retardation, hypertension,
insomnia, osteoporosis (in adults), personality chang-
es, and opportunistic infections. Tapering the dose
and terminating the drug on either stoppage of
bleeding or on achieving a platelet count higher than
20 3 109/L are important. In fact, many doctors stop
treatment after 2-3 weeks regardless of the response.

Intravenous Immunoglobulin G
Imbach et al24 were the first to propose the role of

IV IgG in the reversal of thrombocytopenia. IV IgG acts
by impairing the clearance of opsonized platelets,17

probably mediated through the FccRIIb receptor.25

Some studies also suggest that IV IgG might cause
increased clearance of antiplatelet antibodies via
saturation of the neonatal Fc salvage receptor for
IgG.26 Our present knowledge of IV IgG is mostly
informed by 2 Canadian clinical trials.27,28 These
studies concluded that IV IgG had a faster response
rate compared to corticosteroids when the target
platelet count was 50 3 109/L. Also, they found that
single-dose IV IgG of 0.8 g/kg was as effective as and
safer than the larger dose of 1 g/kg for 2 days. IV IgG
worked better than IV Rh anti-D to achieve a 203 109/L
platelet count. IV IgG, although more expensive than IV
Rh anti-D, is definitely one of the safer options available
and may shorten the length of the hospital stay because
of the drug’s rapid response, usually within 24-48 hours.
Some common infusion-related side effects are head-
ache, fever, chills, and nausea. Other worrisome but rare
side effects include aseptic meningitis, renal impairment
or failure, and thromboembolic events.

Intravenous Anti-D
Salama et al29 in 1983 reported an increase in

platelet counts in ITP patients who were also positive
for rhesus D antigen after the infusion of IV anti-D.
Current wisdom favors the notion that IV anti-D coats
the RBCs that are positive for D antigen, and these
opsonized RBCs in turn compete with opsonized
platelets in the spleen for sequestration.30 Reports
suggest that a dose of 75 lg/kg over 3-5 minutes is
more efficacious than a 50 lg/kg dose, although the
side effects are more common with the higher dose.
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Some of the commonly encountered infusion-related
side effects are fever, chills, nausea, and headache.
Another important adverse effect is a fall in hemoglo-
bin secondary to hemolysis. Usually the fall in
hemoglobin is not more than 2 g/dL,31,32 but in rare
cases, hemolysis can be severe and can lead to renal
failure and disseminated intravascular coagula-
tion.33,34

Second-Line Pharmacotherapy
Second-line pharmacotherapy mainly comprises

immunosuppressants and rituximab. These drugs are
used when first-line drugs have failed or patients have
become intolerant. Immunosuppressants primarily
act at the level of T cells. Azathioprine, cyclophos-
phamide, and cyclosporine are the main drugs in use.
Dapsone, mycophenolate mofetil, danazol, and vinca
alkaloids are a few other second-line drugs with
unproven efficacy, but these agents are used rarely in
children at the physician’s discretion.

Rituximab. Rituximab is a human-murine mono-
clonal antibody against the CD20 antigen on B
lymphocytes that is used to treat lymphoma. It acts
by reducing the number of B cells that produce
autoantibodies. Results of a systemic review conduct-
ed by Arnold et al35 from 19 studies were promising
and instill hope for the efficacy of rituximab. Severe
side effects after rituximab therapy are fortunately rare
but include the potential for neutropenia and the
reactivation of chronic infections such as tuberculosis.
Presently, rituximab seems to be the most promising
drug for treatment of refractory ITP. The response to
rituximab was complete, and the most frequently
used dose was 375 mg/m2 for 4 weeks. Recent
studies suggest a superior response rate if dexa-
methasone is given with rituximab. Also, some
evidence favors rituximab being used before resorting
to splenectomy in refractory ITP.36

Dapsone. Recently, some investigators have
reported a reversal of thrombocytopenia in 40%-50%
of patients taking dapsone.37 The dose recommend-
ed is 25 mg to 100 mg per day, and generally about a
month passes before the response is apparent. The
effects of the drug reportedly remain for a few months
before relapse, which demands the continuation of
therapy. Few people believe that dapsone in addition
to prednisone should be recommended for patients
who require low-dose steroids to maintain a high
platelet count.

Surgical Management
Splenectomy is not a favored option for treating

ITP in children, as reflected in various guidelines38

that prefer medical treatment over surgical manage-
ment. The few indications that justify splenectomy are

severe menorrhagia, life-threatening hemorrhage,
and relentless lifestyle limitation. A major factor that
deters most physicians from taking the surgical route
is the risk of the patient developing overwhelming
postsplenectomy sepsis and the lifetime risk of sepsis
from encapsulated organisms. If splenectomy is
selected, a laparoscopic approach is preferred with
efforts made to identify and remove the accessory
spleen. Also, physicians must immunize the child
against Haemophilus influenzae type b, pneumococ-
cus, and meningococcus. Some physicians recom-
mend prophylactic penicillin in patients up to 5 years
of age (or even later ages) because vaccines do not
immunize against all pneumococcal serotypes. Edu-
cation of the patient, parent, primary care physician,
and emergency room physicians about the risk of
sepsis is also essential.

In 80% of cases, acute ITP in children spontane-
ously resolves irrespective of any treatment. Of the
20% of patients who are truly chronic, 80% enter
remission following splenectomy, but a few will
relapse over a period of years. The explanation given
for relapse is that in patients with significant antibod-
ies, the liver or macrophages will continue to destroy
sensitized platelets and the defective production is
unable to compensate for the sustained destruction.
Adolescents and older patients are more likely to
have chronic disease, and physicians must remain
alert for antibody-mediated destruction from collagen
vascular diseases and/or bone marrow failure syn-
dromes in adults.

Treatment Selection
The factors that influence the selection of a

treatment regimen in a given patient are quality-of-
life impact, adverse events, likelihood of response,
bleeding risk, patient/parent anxiety, and economic
issues. A detailed clinical history and thorough
physical examination are vital. The clinical history
has important implications not only in diagnosing the
disease but also for selecting the treatment regimen.
Based on the clinical history, patients can be
subclassified into the following groups: emergent,
acute responsive, acute refractory, chronic persistent,
and chronic refractory.

Emergent Disease. The goal of treatment is
immediate cessation of bleeding that can be achieved
by either platelet-directed interventions or ancillary
interventions. Platelet-directed interventions rely on IV
corticosteroids, IV IgG, IV Rh anti-D, combination
therapy, and platelet infusion. Platelet infusions by
themselves are of no use because of immediate
antibody-mediated destruction. Ancillary intervention-
al options include the cessation of antiplatelet agents,
antifibrinolytic therapy, and the use of recombinant
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factor VIIa. Emergency splenectomy under the cover
of medical therapy may be very rarely indicated in
extreme cases.

Acute ITP. To treat or not to treat is the most
important and perhaps the most difficult question
faced by a pediatric hematologist (Table, Figures 2
and 3).38-40 Many physicians believe in observation
alone, while others prefer early initiation of therapy.
Those who believe in observation justify their
judgment by the fact that severe hemorrhage is
rare and drug therapy may not prevent severe
hemorrhage. Medical treatment may add to the
financial burden and expose the child to severe
drug-associated side effects. Proponents of the
early initiation of therapy argue that platelet count

increases T cells faster than without treatment, thus
decreasing the likelihood of severe bleeding.
Quality-of-life issues may decrease with a faster
and better maintained response following drug
treatment.

Chronic ITP. Chronic ITP includes all patients
who have platelet counts less than 150 3 109/L
persisting more than 6 months after diagnosis.
Currently, there is no universally accepted regimen.
For these patients, second-line pharmacotherapy
can be considered a serious option. Treatment may
be withheld in many cases if platelet counts are
maintained above 20,000 3 109/L without any
bleeding symptomatology. Azathioprine with or
without prednisone, vincristine or vinblastine, cyclo-
phosphamide, cyclosporin, dapsone, and combina-
tion chemotherapy are a few treatment options for
chronic ITP. Patients with chronic ITP are also
suitable candidates for splenectomy, as discussed
before. A conservative approach is still the first
choice, with observation alone or a combination of
drugs used when indicated. Any plans for immuno-
suppression or splenectomy in a child with chronic
ITP should be carefully reviewed with experienced
pediatric hematologists and then discussed at
length with parents and the child.

CONCLUSION
ITP is a common hematological problem that

pediatricians face. The disease can be perplexing
because no confirmatory tests exist to ensure that
physicians are not missing a more sinister diagnosis.
The treatment options vary from doing nothing to
using immunosuppressants and chemotherapy. The

Figure 3. 2006 Indian Academy of Pediatrics Guidelines for
diagnosing and managing immune thrombocytopenic purpura
(ITP) in children.40

Figure 2. 2003 British guidelines for investigating and
managing idiopathic thrombocytopenic purpura (ITP).39

Table. American Society of Hematology 2011 Guidelines for
Immune Thrombocytopenic Purpura38

Bone marrow examination is not required for initial workup
of a typical ITP patient and in IV Ig treatment failure.

No treatment required for minor bleeds (petechiae/bruise)
irrespective of platelet count.

Corticosteroids or IV Ig are the preferred first-line treatment; IV
Ig is used for fast platelet response if required. Anti-D is
contraindicated if the patient has anemia secondary to
blood loss or autoimmune red blood cell destruction.

Rituximab and high-dose dexamethasone are used if the first-
line treatment (corticosteroids, IV Ig, and anti-D) failed or if
the patient had an inadequate response to splenectomy.

Splenectomy is used if the first-line treatment failed or if the
patient has chronic ITP with significant bleeding.

ITP, immune thrombocytopenic purpura; IV, intravenous; Ig,
immunoglobulin.
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individualization of care based on the medical, social,
and other supporting evidence is the difficult but ideal
choice.
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