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Table 12-2 Pathophysiological Classification of Thrombocytopenic States

ased megakaryocytes in the mamrow - megakaryocytic

I. Increased Platelet Desty

A. Immune thrombocytopenias
1. Idiopathic
mmune (idiopathic) thrombocytopenic purp
2. Secondary

a. Infection induced (e.g., viral - HIV, CMV, EBV, varicella, rubella, rubeola, mumps, measles,

pertussis, hepatitis, parvovirus B19; bacterial - tuberculosis, typhoid)

b. Drug-induced (see Table 12-10)

¢. Post-transfusion purpura

d. Autoimmune hemolytic anemia (Evans syndrome)

e.

£

Systemic lupus erythematosus
Hyperthyroidism
g. Lymphoproliferative disorders
3. Neonatal immune thrombocytopenias
a. Neonatal autoimmune thrombocytopenia
b. Neonatal alloimmune thrombocytopenia
c. Erythroblastosis fetalis-Rh incompatibility
B. Nonimmune thrombocytopenias
1. Due to platelet consumption
a. Microangiopathic hemolytic anemia: hemolytic-uremic syndrome (HUS), thrombotic
thrombocytopenic purpura (TTP), hematopoietic stem cell transplantation (HSCT)
associated microangiopathy
Disseminated intravascular coagulation
Virus-associated hemophagocytic syndrome
Kasabach-Merritt syndrome (giant hemangioma)
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Table 12-10 Drugs Proven or Suspected to Induce Drug -dependent Antibody-mediated

Immune Thrombocytopemna

Meclofenamare

Mefenarm: aod

Maprosen

Owphenbutarone

Pheryibutazone

Piromcam

Sodium-pamno salicfc and

Subtzmalare

Sulindac

Tolmetin

Antibios

Antzuberculows drugs
Eshambueol
honiazd

Para-ammomboyle acd (PAS)

Rufampen
Serepeomyon
Penicillin group
Ampacillin
Mhezhacalan
Peracillin
Mhesiog din
Pineracilin
Cephalowponn
Cefamandole
Ceotesan
CeEaridime
Ce phaloshm
Subfonamader
Sulamethorazole
SulFanethorypyridas re
SuFnoxzole
Other antibiotics
Amphocercn B
Ciprofloxacn
Oarshromycin
Pleconasnke
Centarmcin
Indenave
Mabdone acvd

Anmeomulant, Sedatve: and Anbdepretsants
Asruzr poyl ine
Carbam arepste
Despramne
Dixzepam
Domepan
Halopendol
Irmipr arms ne
Lehum

Chiorotharide
Chiorthabhdone

Digeoun
Furoiemiade
Mysrochlorehand s
o-methyldopa

Procamam e
Spronolactone

Cimendine
Ranedune

Cuaridine
Qs e
Mecell aneous

Chiorpheniramine
Chiorpro pamids
Danaml

Dieshylm bexro|
Frremnare
Glbenclamade
Gold ok
Hepann
Interfernn-a
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Table 12-8 Characteristics of ICH in ITP

Incidence: 0.2-0.8%
Age: =
Platelet count: <20,000 in 90% of cases

<10,000 in 75% of cases
Interval between diagnosis of ITP and ICH: At presentation (25% of cases)
<1 week (45% of cases)
week-6 months (25% of cases)
Greater than 6 months (30%)

Identifiable risk factors for ICH include:
» Head injuries (33%) (versus 1% in ITP without ICH)
* Hematuria (22%) (versus 0% in ITP without ICH)
« Hemorrhage more than petechiae and bruises (63%) (versus 44% in ITP without ICH)
+ AV malformation
* Aspirin freatment
Site of ICH
» Intracerebral (77% of cases) - 87% supratentorial; 13% posterior fossa
» Subdural hematoma (23% of cases)
Prior Treatment
» 70% had prior treatment
Survival
 75% survive, but 1/3 have neurologic sequelae
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Table 12-9 Features of Newly Diagnosed and Chronic ITP

Feature Newly Diagnosed Chronic

Age Children 2-6 years old Adults

Sex distribution Equal Female:male = 2:1
Preceding infection ~80% Unusual

Seasonal predilection Springtime None

Associated autoimmunity Uncommon More common

Onset Acute Insidious

Platelet count <20,000/mm” <20,000-80,000/mm”
Eosinophilia-lymphocytosis Not uncommon Rare

IgA/1gG levels
Duration
Prognosis

Normal

2-8 weeks

Spontaneous remission
in 70-80% of cases

Infrequently low
1 to many years
Ongoing thrombocytopenia with

occasional remission
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Fig. 1 Approach to a child with
suspected ITP

Previously well child with
sudden onset bleeds and
thrombocytopenia

:

a. Well looking child
b. No skeletal anomalies
¢. No bone/joint pains

d. Pallor proportionate to bleeds
e. No lymphadenopathy/hepatosplenomegaly
{. Normal Hb and WBC count

g. Normal peripheral smear, other than giant platelets

Above criteria satisfied

IS

Bone marrow examination to

Yes

|

Bone marrow

examination is not

rule out altemative causes required. Assess bleeding status
| , | 1
No bleeds or Mucosal bleeds Hematuria Life threatening
isolated skin bleeds l hemorrhage: Organ
threatening or
l Y *Hydration intracranial bleed
Local measures to *1%line drug therapies
* Observation control bleeding » Tranexamic acid contraindicated
» Pravent injury
No NSAIDs

: Bleed persisting « Combination of 1¥line

» 1¥line drug therapies
» Tranexamic acid for
mucosal bleeds

= Platelet transfusions

« Splenic artery embolization or
emergency splenectomy on a
case-by-case approach




CLINICAL AND LABORATORY
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OBSERVATIONS

Cremstlai

Newly Diagnosed Immune Thrombocytopenic Purpura in Childhood:
Successful Implementation of a Limited Intervention Strategy
in the Setting of Pediatric Emergency Care

Barbara Rohmer', Frédéric V. Valla, MD', Frédéric Baleydier, MD, PhD'~**, Valérie Launay, MD'~,
Florence Dommange-Romero, MD', and Corinne Pondarré, MD, PhD"+**?

Immune thrombocytopenic purpura is a bleeding disorder for which management remains mainly guided by platelet
counts. Pediatric hematologists and emergency physicians collaborated to set up a limited intervention strategy,
focusing on clinical bleeding severity irrespective of platelet counts, starting in the emergency room. We report
how this strategy was safely applied for 106 consecutive children admitted for newly diagnosed immune thrombo-

cytopenic purpura. (J Pediatr 2015;166:480-2).

tion of therapy for immune thrombocytopenic pur-
pura (ITP) with life-threatening bleeding. For the
child with only minor or mild bleeds, there is wide disagree-
ment about whether intervention with medication is neces-
sary.' " Guidelines from the French Society of Pediatric
Hematology and Immunology recommended in 2007 to sys-

ﬁ Il pediatric hematologists agree with the rapid initia-

severe  hemorrhage (activities/sport and medication
restrictions). They were told to watch for mucosal or
extensive bleeding. Children with minor and mild bleeds were
permitted to go to school. Initial information was provided
by a pediatric emergency physician, but parents were given a
24-hour contact pediatric hematologist’s name and phone
number.
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Table 1. Patients groups and treatment protocol according to bleeding symptoms

Group D
Group A Group B Group C Severe or life
Minor bleeding Mild bleeding Moderate bleeding threatening bleeding
Buchanan score 012 3 3 4/5
Sympioms Isolated skin bleeding  Mild mucosal bleeding Moderate mucosal bleeding (active gingival  Severe mucosal or internal
or {recurrent epistaxis >3 bleeding, active epistaxis hematuria, bleeding, intracranial bleeding,
Skin bleeds with within last 48 h, oropharyngeal metromrhagia, melena, rectorrhagia, life threatening hemomrhage
minor epistaxis biood blisters, gum bleeding) hematemesis) or
(=2 within last 48 h) + No acute anemia requiring transfusion ~ Acute anemia requiring transfusion
Treatment Watchful waiting Corticosteroids (Prednisone, Corticosteroids and immunoglobulins Platelet and red cell transfusion
4 d, 4 mg/kg/d) (Prednisone,4 d, 4 mg/kg/d + Corticosteroids and
+ immunoglobulins 0.8 g/kg/d, 1 d) immunoglobulins (Prednisone,
4 mg/kg/d more than
4 d + immunoglobulins
0.8 g/kg/d,
more than 1 d)
+ Surgica procedure
Supportive Counseling of parents and children, including available Hospital admission until resolution of Intensive care unit admission
strategy therapies and reasons for choosing wait and watch bleeding

approach, medication and sport restrictions, and
minimizing the number of blood counts.
Careful observation to appreciate bleeding tendency.
School attendance.
Home retum (except if psychosocial issues).




Management of immune thrombocytopenia (ITP) in newly-diagnosed children, by bleeding severity

Grade (international consensus

report)iil Bleeding severity Clinical symptoms suggested management approach

Grade 1 Minor/minimal Few petechiae (<100 total) and/or <5 small Observation {or occasionally pharmacologic
bruizes (<3 cm in diameter) treatment in selected childran, based on muitiple

considerations™)

Grade 11 Mikd HMany petechiae (> 100 total} and/er >5 large Observation, OR pharmacologic treatment in
bruises (=3 cm in diameter) selected children™

Grade 111 Moderate Mucosal bleeding (“wet purpura”) that does not Pharmacologic treatment in most children, ™ with a
roquire immediate medical attention or geal of reducing the bleeding symptoms. We
supervision, such as brlef eplstaxis, Inbermittent suggest IVIG*® or antl-D*% In patients wha require a
gum blesding, menorrhagia, and/or a [festyle that | rapld Increase In platelets; otherwlse, 3 short
increases bleeding risks course of glucocorticolds is an acceptable

aftemative,

Grade IV Severe Mucosal bleeding or suspected intemal Pharmacologic treatment, usually including IVIG or
hemorrhage that requires immediate medical anti-D = with [V glucocorticoids because thess
attention (such az hamorrhage in the brain, leng, agents (ncresse platalet counts more rapidly than
muscle or joint, or melena) glucocorticoids alone

Life-threatening Gocumented intracranial hemorrhage or life- Platelet transfusion and aggressive pharmacologic

threatening or fatal hemorrhage in any site

treatment {usually with three or four agents; see
topic text)

This approach te grading bleeding severity in children with ITP is based on the international consensus repert. ] Suggested management reflects our practice, and [s consistent with guidelines from the

American Soclety of Hematology [aSH).[X

IVIG: intravenous immunoglobulin G; Anti-D: anti-Rbo (D) immunoglobulin,
* For patients with mild or moderate bleeding, the decision to begin pharmacologic intervention may include considerations of platelet count, risk factors for significant bleeding (eg, head trauma or anticipated
procedure), a high level of lifestyle activity, recent use of non-steroldal anti-inflammatory drugs (MSATDs), an underlylng condition that Increases the rsk of thrombocytopenia or bleeding, guality of life, and/or reliability

of medical follow-up (ses topic text],

= In our practice, for patients treated with IVIG or anti-0; we also co-adminlster a single dose of methylprednisolone 30 mg/kg (up to 1 gram maximum} to minimize side effects and increase efficacy.
A Anti-D Is contraindicated in patients who are Rh-negative or splenectomized because it is not effective in these groups. anti-D also should not be used in patients with a positive direct antiglobulin test {DAT, also
known as a direct Coombs test), unless this result is attributable to recent administration of ant-0, Anti-D should be used with care in patients with substantial comorbidities or who have evidence of anemia or

hemalysis.



Table 1. Clinical presentation in relation to platelet count at diagnosis, treatment, and outcome

Group A B A+B c D Total
Buchanan 0-1-2 3 3 4-5
Patients 63 37 100 5 1 106
Average platelet count in G/L* 18.4 58 137 10 17 135
Platelet count <10 G/L 32 32 64 3 0 67
Treatment (In bold, according to protocol.
In italic, protocol violation)
Watchful waiting (children with 59 (30) 4(3 63 (33) B3
platelet count <10)
GC (platelet count <10) 30 (28) 30 (28) 30
Immunoglobuling (platelet count <10) 3@ 2 (2) fage <1 y) 5@ 1 6
(-head injury
-former hemolytic anemia
-age <1y
GC + immunoglobuline (platelet count <10) 1 (urgent skin surgery) 1 {expected poor treatment adherence) 2 4(3) 1 7
Number of children requiring a treatment 1 7 18 0 0 18
episode after initial diagnostic period
Disease duration’
<3 mo 31 24 55 3 1 59
Between 3 and 6 mo 17 3 20 0 0 20
Between 6 and 12 mo 2 2 4 0 0 4
More than 12 mo 12 4 16 1 0 17
Unknown (lost to follow-up) 1 4 5 1 0 6
Remission’
Remission at 6 mo (%) % 81% 78% 75% 100%  79%
Remission at 12 mo (%) 80% 87% 83% 83%
Dead 0 0 0 0 0 0
e >
GC, guco-corticosteroids.
GA: 1 < 10°L

1Disease duration: duration of thrombocytopenia <100 G/L.

{Remission rate was evaluated for 100 children, as 6 chidren were lost to fdlow-up after 1-6 mo.




Table 1. Summary of recommendations

Sectlon 1: ITP In chlidren

Case 1: newly diagnosed ITP In chlidren

Diagnosls ot ITP
1.1.A. We recommend:

# Bone marrow examination s unnecessary in children and adolescents with the typical features of ITP (grade 1B).

* Bone marrow examination is not necessary in children who fall IVig therapy (grade 1B).

1.1.B. We suggest:

* Bone marrow examination is also nol necessary In similar patients prior 1o Initiation ol treatment with corlicoslerolds or belore splenectomy (grade 2C).
# Testing for antinuciear antibodies is not necessary in the evaluation of children and adolescents with suspected TP (grade 2C)

Initlal management of ITP
1.2.A. We recommand:
# Children with no bleeding or mild bleeding (defined as skin manifestations only, such as bruising and petechiae) be managed with observalion alone regardiess of
platelet count (grade 1B).

Initial pharmacologic managemen! of pediatric ITP

1.3.A. We recommend:
e For pediatric patients requiring treatment, a single dose of IVig (0.8-1 g/kg) or a short course of corticosteroids be used as first-line treatment (grade 1B).
= [Vig can be used it a more rapid increase in the platelet count Is desired (grade 1B).
& Anti-D therapy Is not advisad in children with a hemoglobin concentration thal is decreased due to bleeding, or with evidence of autoimmune hemolysis (grade 1C).
1.3.B. We suggest:
@ A single dose of anti-D can be used as first-ine treatment in Rh-positive, nonsplenectomized children requiring treatment (grade 2B).

Case 2: children who are ireatment nonresponders

Appropriate second-line treatments for pediatric ITP
2.1.A. We suggest:
® Rituximab be considered for children or adolescents with ITP who have significant ongoing bleeding despite treatmenl with IVig, anti-D, or conventional doses ol
corticosteroids (grade 2C).
® Rituximab may also be considered as an altemative to splenectomy in children and adolescents with chronic ITP or in patients who do not respond favorably to
splenactomy (grade 2C).
® High-dose dexamethasone may be considered for children or adolescents with ITP who have significant ongoing bieeding despite treatment with IVig, anti-D, or
conventional doses of corticosteroids (grade 2C).
@ High-dose dexamethasone may also be considered as an alternative to splenectomy in chiidren and adolescents with chronic ITP or in patients who do not respond
favorably to splenectomy (grade 2C).

Splenectomy for persisient or chronic ITP or ITP unresponsive to Initial measures

il I al =ON="mofi =OMNN=




Table 3. Definitions of response to treatment by ITP*

Complete response (CR) A platelet count = 100 X 10%/L measured on 2
occasions > 7 days apart and the absence of
bleeding.

Response (R) A platelet count = 30 x 10%L and a greater than
2-fold increase in platelet count from baseline
measured on 2 occasions > 7 days apart and the
absence of bleeding.

No response (NR) A platelet count < 30 x 10°%1L or a less than 2-fold
increase in platelet count from baseline or the
presence of bleeding. Platelet count must be
measured on 2 occasions more than a day apart.

Loss of complete A platelet count < 100 x 10%L measured on 2
response occasions more than a day apart and/or the
presence of bleeding.
Loss of response A platelet count < 30 x 109/L or a less than 2-fold

increase in platelet count from baseline or the
presence of bleeding. Platelet count must be
measured on 2 occasions more than a day apart.

*Based on the recommendations of the Intemational Working Group.”
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Table 4. Definitions of time to and duration of response, and the time to initial and peak response for different ITP treatments®

Time to response From siart of treatment unfil either complete response or response
Duration of response Time from complete response or response until loss of complete response or responsa
Measured as the proportion of the cumulative lime spent in complele response or response during the period under
gxamination as well as the total ime observed from which the proportion is derived

Expected time lo response Treatmenl type Initial response, days Peak response, days
Anti-D 1-3 3-7
Azathioprine 30-90 30-180
Danazol 14-80 28-180
Dexamethasone 2.14 4-28
Eltrombopag 7-28 14-90
IVig 1-3 27
Prednisone 4-14 7-28
Rituximab 7-56 14-180
Romiplostim 5-14 14-60
Splenectomy 1-56 7-56
Vinblastine 7-14 7-42
Vincristine 7-14 7-42

*Adapted from the International Working Group.”
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Newly diagnosed immune thrombocytopenia: update on diagnosis and management.
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Abstract

Immune thrombocytopenia (ITP) continues to intrigue pediatricians and hematologists alike. Patients can have a dramatic presentation with wide-
spread bleeds over a few days. There is an aura and fear of intra-cranial hemorrhage that drives the physician to recommend and the patient's family
to accept drug treatment. Difference of opinion among physicians in the recommendations for treatment is not uncommeon, even though recent
evidence-based guidelines recommend a conservative, observation-based approach for the majority of patients with newly diagnosed childhood ITP. It
is important to note that a specific ‘platelet cut-off count’, is no longer suggested as an indication by itself to recommend drug therapy. The manuscript
is an update on newly diagnosed ITP in children. Recent changes in definitions and recommendations for treatment are highlighted. Pros and cons of
1st line drugs, including corticosteroids, intravenous immunoglobulin and anti-D are listed. Adjunctive therapies for the management of epistaxis and
menorrhagia are described. Role of splenic artery embolization and emergency splenectomy in the backdrop of severe thrombocytopenia is discussed.
Realistic case scenarios. common errors and frequently asked questions are included for a practical and easy reading

PMID: 24091868 [PubMed - in process)

- - s
ﬂ ¥



Indian J Pediag (October 2014) 81(10):1033-1041

1037

Table 2 Firs-line drugs for treatment of ITP [4, 9]

Intravenous mmunoglobulin Anti-D Comcosterowds™
Dose 1. Tradinonal dose: 2 g'kg divided 50-75 pg/kg shorti.v infusion  Oral prednisolone
over2-5d 1. Traditional regimen: 2 mg/'kg/d n 3 divided

2. Low dose: 0.8-1.0 gkg angle dose

Common adverse Fever, flu-like symptoms, headache®, mild
effects hemolytic anemia and neutropenia

Rare adverse events  Aseptic meningitis (10 %), anaphylaxis,
renal failure, nsk of viral transmission

Advantages Rapid increase in platelet counts
Disadvantages Long duration of infusion, cos,

hospitalization, a blood product
Efficacy (%) 70-80

Appoximate cost of 0.8 gkg: Rs. 17,250 to 62,500
therapy fora 15 kg (5 g vial: Rs 5750 w 25,000)
child

Fever, chills®, nausea and
vomiting, fall in hemoglobin®

Massive IV hemolysis,
secondary renal failure

Less expensive than Vg,
shorter infusion

Cannot be used in Rh negative
or splenectomized ndividuals

70-80

Rs. 15,000

(300 pg vial: Rs. 4990)

doses (max: 60-80 mg/d) for-21 d
2. 4 mg/kg/d=7 d; tapered and stopped by
day 21
3. 2 mg/kg/d~ 14 d; mpered and stopped by
day 21
4. 4 mg/kg/d in 3-4 divided doses for 4 d with
no wpering (max: 180 mg/d)
Methy| prednisolone
* 30 mgkg/d (max : 1 gid) IVorPO for 3 d
Hyperglycemia, gasntis, hypertension,
behavioral changes, fluid retention,
weight gain

Not a blood product, low cost

Bone mamow examination suggested prior
to steroids (not mandatory)

60-70

Oral predmsolone: Rs. 200
Methyl prednisolone: Rs. 2000

* Imespective of platelet count, oral steroids should not be continued for >2-3 wk, even at low doses—to avoid toxic effects. * May result in suspicion of

intracranial blead and noed for CT head to rule it out

® Infusion related side effects can be ameliorated with acetaminophen/ steroid premedication
“Obligatory hemolysis is incvitable with an average decline in Hb of 0.5-1 g/dL.; most cases of hemolysis do not require medical intervention
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