Figure 3: General algorithm used for the evaluation of a pediatric patient with thrombocytopenia

CLINICAL HISTORY OF BLEEDING

CBC, PLATELET COUNT, SMEAR REVIEW

Abnormal Normal
] ]
Thrombocytopenia with Thrombocytopenia with L Rule Out:
abnormal morphology normal morphology Suspect qualitative defect = Mild coagulation factor deficiency
= Hypo-, dys, or afibrinogenemia
= Connective tissue disorder
= Medications / herbal remedies
Rule Out: = [TP First Tier Testing = Child abuse
= Shistocytes: = Type 2B VWD PFA 100 +/- VWD testing = Munchausen by proxy
Microangiopathy such as TTP, = Psuedo VWD
HUS, DIC = TAR ’
= Blasts: = AD /AR /Xlinked Second Tier Testing
Leukemia Thrombocytopenia Platelet aggregometry with ADP,
= Microthrombocytes: epinephrine, ristocetin, arachidonic
Wiskott-Aldrich syndrome acid, thrombin
= Inclusion granules in WBCs: v
Chediak-Hisashi Third Tier Testing
® Macrothrombocytes: Platelet flow cytometry
MYTHS diorders Lumiaggregometry
Platelet electron microscopy for storage pool disorders

Complications of ITP

The most worrisome complication of ITP is bleeding. Typically, the risk for spontaneous bleeding is increased when the platelet count is below
20,000 cells/mm?® and usually below 10,000 cells/mm?, or when medications that interfere with platelet function are also utilized by the patient.
Spontaneous bleeding can occur in any location, with intracranial hemorrhage as the most disastrous. The age-adjusted risk of fatal hemorrhage
(including intracerebral, gastrointestinal, etc.) at platelet counts persistently <30,000 cells/mm?® was estimated to be 0.4%, 1.2% and 13%

per patient/year for those younger than 40, 40-60 and older than 60 years of age, respectively. However, it should be noted that the overall
incidence of major bleeding, or death from bleeding, is reported as less than one percent over a lifetime.

Other frequently observed complications result not from the ITP but from the therapies utilized for treatment. Long-term steroid use may
result in problems including hypertension, diabetes mellitus, osteoporosis, insomnia, weight gain, infections, and delirium, especially in the
elderly. When steroids are utilized for therapy, the shortest efficacious course should be employed to decrease the risk of complications. As with
all medications, the goal of treatment should always be weighed against potential treatment related toxicities.

What is the prognosis for a patient with ITP?

Complete responses are generally defined as sustained platelet counts over 100,000 cells/mm?®. In pediatric patients, one third resolve by six
weeks after diagnosis, another third in six months and a further third become chronic. Patients diagnosed in infancy or in their adolescent years
are at higher risk to develop a chronic course. One third of adult patients remain in remission 5 years from initial diagnosis, while two thirds
require re-treatment prior to 5 years.

Are there inheritable forms of ITP?

ITP is thought to be a sporadic disorder, with an antecedent infectious illness as the typical trigger in childhood. The diagnosis of ITP in siblings
exposed to similar environmental triggers has been reported. An investigation is underway to identify candidate genes in ITP involved in
humoral immunity and its regulation. Careful history taking and recognition of bleeding symptoms in family members are important to cull
out cases of thrombocytopenia that may not be due to ITP.

What are the future directions in the management of ITP?

Overall, advancements in the understanding of the underlying immune mechanisms causing ITP are being made. Novel therapies are emerging.
The first practice guidelines for the management of ITP were issued in 1996. Revised guidelines are under way and are expected to be published
in the journal Blood in the near future. Areas that require focus in the future include the development of sensitive and specific laboratory testing















EPIDEMIOLOGY:
Incidence of Pediatric versus Adult ITP
What is the epidemiology of ITP?

The annual incidence of ITP is about 3 to 8 cases per 100,000 children with a peak in the two to five year age group. It should be noted that
this is an underestimate as the documented numbers are dependent on the development of bleeding symptoms. There is a slight male pre-

dominance; the ratio of male to female is 1.2:1.0. There is some suggestion that ITP may have seasonal variation; this finding has not been

confirmed; however, there is a strong relationship of acute childhood ITP with recent viral illness or immunization.

The overall incidence in adulthood is based on large registry studies with an estimate of 100 per million. The incidence in adult males and
females is approximately equal except in the 30 to 60 year age subgroup where the prevalence in females exceeds that of males. To date, there

are no known ethnicities or endemic areas in which ITP is more prevalent.

Forms of ITP: Acute and Chronic
What is acute ITP?

Acute ITP refers to the development of isolated thrombocytopenia with
a platelet count below the normal range (less than 150,000 cells/mm?)
and meeting the diagnostic criteria discussed. The use of the descriptor

"acute" refers not to the onset of the disorder, but rather its duration.
ITP that resolves most often in less than 6 months is termed acute.

What is chronic ITP?

ITP is considered chronic ITP by most hematologists if it has persisted
greater than 3 months, if it has not responded to a splenectomy and the

platelet count has been less than 50,000 cells/mm®. In the pediatric
setting, however, the designation for chronic ITP is used only with
duration of disease of 6 months or more.

Overview of Adult versus Pediatric ITP

Table 1. Recommended ITP classification from
"International Consensus report on ITP investigation
and management of primary ITP"

TERMINOLOGY DISEASE DURATION
Newly diagnosed (previously acute) | < 3 months
Persistent 3 to 12 months
Chronic >12 months

Childhood ITP differs from that occurring in adulthood in terms of its acute onset with short course and eventual favorable outcome.

Additional differences are outlined below.

Table 2. Characteristics of Childhood versus Adult ITP Adapted from: Wilson D. Acquired platelet defects. In: Nathan D et al, eds. Nathan and
Oski's Hematology of Infancy and Childhood. 6 ed. Philadelphia: WB Saunders; 2003: page 1602.*

TOPIC CHILDREN ADULTS

Incidence ~ 3 - 8 cases per 100,000 children per year. This range |Incidence based on large registry studies and estimated to be 100
most likely underestimates diagnosis as it is based per 1 million.
primarily on patients who develop clinical symptoms.

Predominance Slight male predominance Prior labeling of ITP occurring more commonly in young women
Male to female ratio 1.2 : 1.0 has not been proven in larger epidemiological studies.

Triggers Infections and vaccination, especially the MMR Patients with autoimmune disorders and women in pregnancy
vaccine, are known triggers of ITP. Some suggestion have historically recorded an overall higher incidence of ITP; no
that ITP may have seasonal variation; however this statistical findings consistently reproducible in
finding has not been confirmed. well-powered studies.

Age In children, the most common age of occurrence is Some suggestion that there is higher prevalence in males

between ages 2 - 5 years, followed by adolescence.

However, children of any age can be affected with ITP.

over age 75 and less than 18 years.

Pathophysiology |B-cell mediated

Primarily peripheral destruction of platelets

Primarily B-cell mediated, some suggestion of T-cell involvement

Peripheral destruction of platelets, can involve megakaryocytes

Overall: 85% acute, 15% chronic
Young children: More likely to be acute
Adolescents: More likely to be chronic

Course

More likely to be chronic.

COMMON PRESENTATIONS & SYMPTOMS

What are the signs and symptoms of ITP?

Since platelets play a pivotal role in primary hemostasis, quantita-
tive and/or qualitative abnormalities may present with bleeding
symptoms. In patients with ITP, bleeding symptoms are most
often characterized as mucocutaneous bleeding and prolonged
bleeding after minor injury. Rarely, patients may present with
bleeding in vital organs or excessive bleeding after hemostatic
challenge. In general, internal bleeding is fortunately rare in
children with acute ITP.

Uncommonly, patients may be asymptomatic and ITP is inciden-
tally diagnosed during laboratory testing performed for an
unrelated issue.

Table 3. Common presenting symptoms in patients
with ITP

SITE SYMPTOMS

Skin Petechiae, purpura, ecchymoses, subcutaneous
hematomas

Mucosal Gingival bleeding, epistaxis, conjunctival bleeding,
menorrhagia, hematuria, gastrointestinal
hemorrhage

Internal Intracranial hemorrhage, bleeding within other
organs such as the liver, spleen

Hemostatic [Prolonged bleeding after minor surgical

challenges interventions or injury. Bleeding after T&A,
menorrhagia, bleeding after dental extractions,
post-partum bleeding

FIGURES 1 & 2.

Fig 1. Cutaneous bruising

Fig 2. Oral purpura

DIAGNOSIS:

How is ITP diagnosed?

ITP is a clinicopathologic diagnosis. A detailed history, including the
onset and pattern of bleeding, is important in the diagnosis of ITP
in conjunction with appropriate laboratory testing.

Commonly utilized tests for diagnosis of ITP:

1. Blood count and evaluation of peripheral smear:

This test rules out involvement of other cell lines such as erythro-
cytes and white blood cells. Coexisting anemia may be present in

a patient with significant bleeding including epistaxis or menorrha-
gia but may also be indicative of the hemolytic anemia of Evan's
syndrome. A review of the blood smear by a trained individual is
key to assure that malignant disorders such as leukemia, myeloinfil-
trative disorders including osteopetrosis, and microangiopathic
disorders such as thrombotic thrombocytopenic purpura (TTP)
and hemolytic uremic syndrome (HUS) are not present.

Inherited platelet function disorders such as Bernard-Soulier
syndrome or MYH-9 disorders in which giant platelets are observed
may also be suspected based upon a review of the blood smear.
MYH-9 related disease is associated with neutrophil inclusions.
Additional conditions which may be determined based upon blood
smear review include pseudothrombocytopenia, an in vitro artifact
caused by platelet clumping in EDTA anticoagulant and cold
agglutinins.

2. Bone marrow evaluation: If the clinical presentation and
review of the blood smear are typical for ITP, then bone marrow
aspirates and biopsies are often not indicated. The typical finding
in a bone marrow biopsy of a patient with ITP is an increase in
megakaryocytes without other concomitant abnormalities. Bone
marrow aspirate and biopsy are performed based on the clinical
context and would be indicated in the patient with the following
features:
a. Atypical clinical symptoms: Presence of malaise,
lymphadenopathy, hepatosplenomegaly or other cytopenias.
b. Age: Many hematologists perform a bone marrow aspirate
and biopsy in patients over age of 60 years (see new recommen-
dations) due to the potential concern for the presence of
myelodysplastic syndromes. The most pressing concern for
the pediatrician diagnosing ITP is to ensure that childhood
leukemia is not missed prior to initiating treatment with
steroids. Retrospective data from the Pediatric Oncology
Group revealed that in approximately 2,000 children present-
ing with isolated thrombocytopenia, no cases of acute
leukemia were present.
c. Refractory ITP: If patients do not respond to therapy
appropriately, bone marrow examination should be performed
to exclude other hematological disorders.

3. Blood typing and direct Coombs testing: Patients with
bleeding disorders should have a documented blood type on
record and be informed of these results. Blood typing is also
helpful in determining the appropriateness of certain treatment
options such as Anti-D therapy. DAT testing may detect red cell
antibodies seen in Evan's syndrome in which thrombocytopenia
is associated with hemolytic anemia.

4. Viral studies: HIV and Hepatitis C virus infection are difficult to
distinguish from primary ITP and may produce thrombocyto-penia
as the sole presenting symptom. Adult patients should

therefore undergo routine serologic evaluation.

5. Immunoglobulin quantitation: Baseline levels should be

considered in patients before IVIG treatment. These may reveal CVID or selective IgA deficiency. Therapeutic options for ITP in patients with
CVID may be restricted to avoid profound immunosuppression while patients with selective IgA deficiency may be at risk for anaphylaxis on
exposure to intravenous gamma globulin.

6. Evaluation for platelet antibodies: Testing for platelet antibodies is only performed in specialized laboratories. The absence of platelet
antibodies does not rule out ITP, therefore, platelet antibody testing is not performed on a routine basis.

7. Other evaluations performed as deemed applicable:
a. Evaluation for other autoimmune disorders such as thyroid disease and systemic lupus erythematosus may be performed in specific
clinical circumstances or when chronic ITP is present.
b. Evaluation for other systemic disorders including renal disease, liver disease, and lymphoproliferative disease may be considered.
c. Von Willebrand disease (VWD) panel: Uncommon forms of VWD may be associated with thrombocytopenia, either persistent or
intermittent, including type 2B or pseudo VWD.
d. Bone marrow cultures may be helpful in the evaluation of an infectious process such as tuberculosis or viral induced thrombocytopenia
such as that associated with cytomegalovirus infection.

8. Additional advanced studies may be required including:
a. Platelet binding assay for evaluation of platelet receptor defects, confirmation of Type 2 B von Willebrand disease
b. Genetic mutational analysis for Wiskott Aldrich syndrome
¢. Bone marrow cultures for megakaryocyte growth and differentiation, which are available in specialized laboratories.

Table 4. Differential diagnoses for thrombocytopenia
Adapted from: Wilson* and Rodeghiero®.

NON-IMMUNE |CONSUMPTIVE
IMMUNE MEDIATED MEDIATED SYNDROMES MISCELLANEOUS
INCREASED Acute & chronic ITP Infections DIC Type 2B VWD
DESTRUCTION
NAIT Congenital Kasabach-Merritt |Pseudo VWD
heart disease |syndrome
Other autoimmune diseases including
Evan's syndrome, SLE, Autoimmune
lymphoproliferative syndrome, HIV
infection, immune deficiencies
HEREDITARY ACQUIRED ASSOCIATED
CONDITIONS
IMPAIRED Bone marrow Bone marrow infiltration:
PRODUCTION [failure syndromes: | Osteopetrosis, Leukemia, SEQUESTRATION/ Hypersplenism
TAR, Fanconi's, Neuroblastoma, Myelodysplasia CONSUMPTION
Congenital TS
amegakaryocytic |Nutritional: Folate, B12, anorexia .
thrombocytopenia Hypothermia
Medications: Bactrim, vancomycin,
cephalosporins, digoxin, isoniazid,
lithium and others

Platelet antibody testing?

Routine use of platelet antibody testing is not obtained as the sensitivity, as previously mentioned, is low and there is wide variation in inter-
laboratory agreement. Additionally, new methodologies for measurement of thrombopoietin have been investigated, but have not yet found
their way into clinical practice and now are most commonly utilized in the context of clinical trials.
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