, , V.N. KARAZIN KHARKOV NATIONAL UNIVERSITY




Kharkov Regional Centre of Cardiovascular surgery

V.N. Karazin Kharkov National University
Department of Internal Medicine

Immune thrombocytopenic
purpura

Abduyeva F.M., MD, PhD
2014



EACCME

European Accreditation Council for Continuing Medical Education

CERTIFICATE

This is to cortify that

Fatima Abduyeva

Complsted the course

Introduction to immune thromhocytopenia (ITP)

This course, organised by Burapean CAME-CPD deademy
available: www cme-cpd eu, is accredited by the
Furapean Accreditation Council for Continuing Medical Bducation (ZACCAE)
as & CAAE activity for medical specialists and awarded

1 {one) European CME credits (ECMECs)

european -0

Tussday 14 Juna 2011 C M E * P D WV{W
Date af completion academ Y -

W ;
Programme organiter



Thrombocyte

a-granules:
wlhesive progelng, coagmianion feciors
fibeimolytic factoes, aatiproteases

MM':m m P d o pairogenic: growtl facrors, cxrodbecs and chemtines
hetnrs of surfice-coniact iborriions nrhar regekators of argiogeneds, haferiicidal proteins
aeraheims phvcopentein

Receptors for primary agonists: dense granules:
ADFP2Y,, P2Y 2 throoain (PAR-1. PAR) ADPATE, Cass,
serododn, hivkimine

- Pl e g
TXA, PAF, epiimephrine, serotomin e Pt



Micrographs of platelets



http://www.abc.net.au/science/photos/whatis/answer4.htm

Incidence

Peak prevalence in adults occurs aged 20-50
years, in children aged 2-4 years.

ITP is estimated to affect approximately
3.3/100,000 adults/year and between 1.9 and
6.4/100,000 children/year.

ITP affects people of both sexes and all ages—
there is no typical ITP patient.

Adult-onset ITP was once believed to be a
disease largely afflicting young women



Definition

Immune thrombocytopenic purpura (ITP) is an autoimmune disorder
characterized by accelerated platelet destruction and suboptimal platelet
production that leads to reduced peripheral blood platelet counts

"Idiopathic" means the cause is unknown.
"Thrombocytopenia” means a decreased number of platelets in the blood.
"Purpura" refers to the purple discoloring of the skin, as with a bruise.

The normal platelet level in adults is between 150,000 and 450,000/mm3.

Definition of ITP

e ITP is defined as:
— Isolated thrombocytopenia (plts <100x109/L) with otherwise normal complete blood count
and peripheral smear
— No other conditions or factors that can cause (or be associated with) thrombocytopenia

e Other aetiologies that may be associated with immune or non-immune thrombocytopenia
should be excluded prior to the diagnosis of ITP




Types of immune thrombocytopenia

1.Primary ITP
2.Secondary ITP:

HIV

Hepatitis C

Helicobacter pylori
Immunodeficiencies

Evans' syndrome

Systemic lupus erythematosus
Lymphoproliferative disorders
Vaccine exposure
Drug-induced

Alternative causes of thrombocytopenia

¢ The latest consensus report states that the following should be excluded prior to diagnosis
of [TP;

~HIV, HCV or ober inection, ther autoimmung and immunodeficiency disorders (mcluding SLE),
malignancy

- LIver disease

~ Drugs (prescription or non-prescrption)

~ Alcofo! abuse

- Gonsumption of quinine (tonic water)

- Exposure fo environmental toxing

- Bone marmow diseases

- Recent ransfusions and recent immunisations

- Inhented thrombacytopena




Pathogenesis

The famous Harrington—Hollingsworth Experiment established the
immune pathogenesis of ITP. The coating of platelets with I1gG
renders them susceptible to opsonization and phagocytosis by
splenic macrophages.

In many cases, the cause is not actually idiopathic but autoimmune,
with antibodies against platelets being detected in approximately
60% of patients.

Most often these antibodies are against platelet membrane
glycoproteins llb-llla or Ib-IX, and are of the IgG type.

The IgG autoantibodies are also thought to damage
megakaryocytes, the precursor cells to platelets, but this is thought
to contribute only slightly to the decrease in platelet numbers.

Recent evidence suggests that the stimulus for autoantibody
production in ITP is due to abnormal T helper cells reacting with
platelet antigens on the surface of antigen presenting cells.

This important finding suggests that therapies directed towards T
cells may be effective in treating ITP.

http://www.ejournalofdentistry.com/articles/e-JOD7B695FBBAS5-
7D6C-46E7-98FF-F607C900EEBC. pdf



Pathogenesis

ITP is known to be associated with both: increased
platelet destruction and impaired platelet production

The two processes involved in ITP'

INADEQUATE
INCREASED PLATELET PLATELET
DESTRUCTION PRODUCTION
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platelets, which causes
the cells in the immune  #latolus

The body doesn't have
enough of a protein
called thrombopoietin

system fo attack and (TPO) to produce an
destroy them. adequate number
of platelets to make
up for the ones being
destroyed ** .
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http://www.nplate.com/patient/understanding-itp/causes-itp.html



Pathogenesis

Effects of ITP on platelet production and destruction

| TPO binds to megakaryocytes
in the bone marrow

TPO binds to platelets in the
bloodstream

.
o Platelet

Autoantibodies e'nkerfl':&bloods eam and bone/marrow, X
~ bindingto platelets and megakaryocytes s
—— 2 > = 7 e < e —
SN - _
Autocantibodles cause megakaryocytes to

remain small and produce fewer platelets
(despite normal amounts of TPO)

Autcantibodles trigger |
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http://www.itpvillage.com/html/hcp/library-mechanisms-of-disease.aspx



Pathogenesis

Antibody-coated platelets are recognized by macrophages
primarily in the spleen leading to their destruction

efP0 production  Platelet production Platelet pool Normal splenic destruction

\
Antiboty-mediated splenic platelet destruction

http://www.ebmt.org/Contents/Resources/Library/Resourcesfornurses/Doc
uments/ITP%20Handbook.PDF




Pathogenesis

Increased platelet destruction is caused by autoantibody binding to
platelets.

Increased endogenous thrombopoietin (eTPO) clearance results in
reduced eTPO levels. Increased platelet destruction leads to increased
TPO clearance, resulting in less TPO available to stimulate platelet
production.

Megakaryocytes may be damaged by antibodies, making them less
productive than normal.

Suboptimal platelet production results from damaged megakaryocytes
and reduced eTPO levels.

The disease process of ITP

1 Increased platelet destruction —— Bone marrow

\

2 Increased ' N
- 3 Damaged megakaryocytes =

-

eTP0 dearance :
\ ' \‘ ) .A
. W |

4 Suboptimal platelet
production




Recommended ITP classification
from

“International Consensus report on ITP investigation”

TERMINOLOGY DISEASE DURATION

Newly diagnosed (previously acute) |< 3 months

Persistent 3 to 12 months

Chronic >12 months

http://www.ihtc.org/wp-
content/uploads/2010/05/Final%20BT%20Spring%202010%20PRINT.pdf



The platelet count is a marker for the
risk of serious bleeding

Pattout 10

>3 None
30-50 Excessive brutang vath minor trasma
10-30 Spontaneous peechiae or brusing
<10 At nisk of inlemnd beeding

Data taken from Cmes & Sanchete. N nglJ Mag 2002 3

Counts below 20,000/mm?3increase the risk of spontaneous bleeding

Major bleeding, including spontaneous intracerebral hemorrhage, occurs predominantly in
patients with platelet counts less than 20 000 x 10°/L, generally less than 10 000 x 10°/L.

Patients typically present with petechiae or purpura that develop over several days
accompanied by platelet counts less than 20 000 x 10°/L

Severe cutaneous bleeding, prolonged epistaxis, gingival bleeding, overt hematuria, or
menorrhagia may develop at platelet counts less than 10 000 x 109/L.

Those with platelet counts between 30 000 and 50 000 x 109/L may note easy bruising,
whereas platelet counts above 50 000 x 109/L are usually discovered incidentally.

Rarely, do patients present with bleeding disproportionate to the platelet count because of
antibody-induced platelet dysfunction.



Symptoms

SITE SYMPTOMS

Skin Petechiae, purpura, ecchymaoses, 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




FTdentifving purpuric lesions

Purpuaric lesions iall into three categories: petaechiace, ecchymoses, and hematomas.

Pecrtechiace

Patechiae are painless, roundd, pin-
point lesions, | 1o 3 mun in diame-
ter. Causcd by extravasation of red
blookd cells into cutancous tissue,
thoese rod or brown lesions usually
arise on dependent portions of the
body. They appear and fade in
crops and can group 1o form ec-
<hyimoses.

Ecchymoscs

Ecochyrmmoses, another form of blood
extravasation, are larger than pe-
techiac. These purple,. bluc, or yel-
low - -green bruises vary in size and
shape and can arise anvwhere on
the Dody as a resultl of traumas. Ec—
chymoses usually appear on the
arms and legs of patients with
blecding disorders.

Hermalformnias

Hematomas are palpable cecchy-
moses that are painful and swol-
len. Usually the resultl of trauarme,
=uperiicial hematomas are red,
whereas decp hamataomas are blue.
Haematomas communonly exceed

I cm in dianwter, but their size
varics widecly.




Petechiae
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Petechiae and Purpura

http://www.getwellnatural.com/idiopathic-
thrombocytopenic-purpura-itp.aspx



Petechial hemorrhages on the palate

http://www.ispub.com/journal/the-internet-journal-of-hematology/volume-6-
number-2/corticosteroid-resistant-idiopathic-thrombocytopenic-purpura-case-report-
and-literature-review.html



Ecchymoses in Inmune-Mediated Thrombocytopenic Purpura

Prucyrnox 2. MOCTMHBEKLIMOHHLIE SKXMMO3bI
Y nauymeHnTa € TpomSounrToneHmnen

http://d-l.com.ua/pics/tabl/Tretjakova_2(9) 2 2011.jpg



Ecchymoses in Immune-Mediated Thrombocytopenic Purpura
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If you see someone with this ugly-looking bleeding in gums, and ecchymosis, you
really need to get moving on a treatment because this could be a warning of
potential intercranial hemorrhage, which we always worry about.

http://www.hopkinsarthritis.org/physician-corner/rheumatology-
rounds/round-8-autoimmune-thrombocytopenia/



Dignostics



Basic assessment parameters

e There is no 'gold standard' in the diagnosis of ITP

e Basic assessment parameters to confirm diagnosis of ITP include:

— Patient/family history
— Liver disease

— CBC and reticulocyte count

— Peripheral blood film

- Quantitative immunoglobulin level measurement
— Bone marrow examination (in selected patients)
~ Blood group (Rh)

— Direct antiglobulin test

— H. pylori, HIV, HCV

‘\ @ Module 1: Diagnosis of ITP Progress:4/6




Recommendations for diagnosis

¢ There is no ‘gold standard’ test to establish the diagnosis of ITP

e Diagnosis is based on the exclusion of other causes of isolated thrombocytopenia

¢ Bone marrow examination is appropriate in patients >60 years old and in patients not
responding to first-line therapy options

¢ HIV, HCV and H. pylori should be routinely tested for in adult patients

¢ Quantitative Ig level testing is indicated to exclude an immune deficiency syndrome or
when treatment with intravenous immunoglobulin is considered

Module 1: Diagnosis of ITP Progress: 6/6




Recommended diagnostic approaches
for ITP

st s

Pafient history

Family history

Physical examination

Complete blood count and reticullocyte count
Penpheral blood smear

Quanfitative immunoglobulin level
measurement”

Bone mamow examination
{in selecied pafients)

Blood group {rhesus)

Direct antiglobulin fest

Heficobacter pylori!

Human immunodefidency virus (HIV)!
Hepatitis C virus HCW)!

Ghycoprotein-specific antibody

Antiphospholipid antibodies fnduding
anticarcaolipn and lupus anicoagulant

Foti-thyroid antibodies and thyrod function

Pregnancy test in women of chilkdbeaning
potential

Antinuckear antibodies

Viral polymerase chain reaction (PCR) for
parvovirus and cytomegalownus (CWV)



The Peripheral Blood Smear in ITP

* Consistent with the diagnosis of ITP

1. Thrombocytopenia. Platelets are normal in size or may
appear larger than normal, but consistently giant platelets
(approaching the size of red blood cells) should be absent.

. Normal red blood cell morphology.
. Normal white blood morphology.

Not consistent with the diagnosis of ITP
. Predominant giant platelets.

. Red blood cell poikilocytosis, schistocfles,
polychromatophilia (unless response to bleeding),
macrocytes, nucleated red blood cells.

3. Leukocytosis or leukopenia, with immature or abnormal
cells

(although atypical lymphocytes and eosinophilia may occur in
children with ITPI).

N = ¢ W N



Upper panel: normal platelet count.
Lower panel: severe thrombocytopenia.




Bone marrow aspirate- megacaryocyte

Microscopic Features:
 10-30x larger than a mature RBC (Largest hematopoeitic cell)
 Lower nuclear to cytoplasmic ratio because of increased cytoplasm

 Multilobated Nucleus (2-8 lobes on top of each other) with mature
chromatin (clumped)

* Nucleoli are absent
 Cytoplasm is abundant and light blue and usually lacks granules

A
& MEGAKARYOCY{TE

-

-~
¢ -

-
o P

" 10-30x

mature chromatin larger than

m—w—20um  BC Size
Rashidi H MD, Nguyen J MD et al. HematologyOullines.com

http://hematologyoutlines.com/atlas_topics/5
6.html



Indications for bone marrow aspirate
inITP

Bone marrow aspiration is used to exclude other
diagnoses and is indicated in:

* older patients (particularly those over 60 years of
age to exclude myelodysplastic syndrome)

* in those with an atypical presentation (e.g.
abnormalities observed on peripheral blood
smear suggestive of other haematological
disorders)

* in those with a poor response to first-line therapy
and

* in those being considered for splenectomy.




ITP - bone marrow aspirate

* The typical finding in a bone marrow biopsy of a
patient with ITP is an increase in megakaryocytes
without other concomitant abnormalities.

A high-power view shows that some of the
megakaryocytes appear relatively immature
with hypolobulated nuclei and hypogranular
cytoplasm.

http://imagebank.hematology.org/AssetDetail.
aspx?AssetID=3613&AssetType=Asset



Treatment



Who should be treated? (2)

¢ Treatment is rarely indicated in patients with platelet counts above 50x10°[L in the absence of:

- Bleeding due to platelet dysfunction or another haemostatic defect
- Trauma

- Surgery

- Clearly identified comorbidities for bleeding

- Mandated anticoagulation therapy

- Individuals whose profession or ifestyle predisposes them to trauma




History of ITP treatment

Treatment timeline

For further information, hover over any part of the timeline

Current
19008 TPO-receptor
Splenectomy agonists

Current

19608 1990-2000
Corticosteroids Rituximab




Overview of management options

¢ According to the latest consensus report, the following treatment classifications are apparent:

Clinical situation Therapy option

First-line (initial treatment for newly | Anti-D
diagnosed ITP) Corticosteroids: dexamethasone, methylprednisolone, prednis(ol)one
IVig




Algorithm of therapy of adult ITP

Emergency’

IV methylpredmisolone (1.0 g/d x 1-3d)
VIG (1.0 g’ka/d for 2-3 days)

= IV anti-D (75 pg'kg)

% IV vincristine (1-2 mg)

+ Piatelet transfusion

Douglas B. Cines and James B. Bussel

+ Factor Vila Initial Treatment”

Platelet count: <20,000=x10"/L

Prednisone (1 mg/kg/day po)
+ IV anti-D (50-75 pg/kg)

£ ]
Platelet count:>20-30,000 <10°/L + IVIG (1 g/kg/day x 2-3 as needed)
No treatment or
in the absence of special Dexamethasone (40 mg/day po x 4
circumstances days/month)

*ITP with persistent platelet count: <20-30,000 =10°/L

Low dose predmnisone (=< 10 mg/day)
IV anti-D (50-75 pg/kag/dose pm)
IV anti-CD20 (375 mg/m? q week x 4)
Danazol (10-15 mg/kg/day po)

Treatment for 3-12 months from diagnosis

Stable platelet count:
>30-50,000=10/L

No therapy, cbserve

»

.

“Platelet count: <20,000=10%L

Immunize
Splenectomy

“Stable platelet count: >30-50,000 <10"/L
No therapy, observe

http://bloodjournal.hematologylibrary.org/content/106/7/2244 full#F1




Emergency treatment
1. i.v. methylprednisolone 500mg to 1g/day
for 3 days
2. IVIG 1g/kg/day for 2 consecutive days
3. Platelet transfusion

Emergency splenectomy is considered if above
measures fail to increase platelet count to safe
level i.e. above 50x109/L.

http://www.acadmed.org.my/view_file.cfm?fileid=256



Prognosis

Adults are more likely to develop chronic ITP and spontaneous recovery is
uncommon.

Many adult ITP patients, however, experience mild and stable disease
requiring no treatment.

In contrast, ITP is usually acute in children, particularly in those under 10
years of age, with recovery observed in the majority of cases even after
several weeks to months of severe thrombocytopenia.

Around 80% of children will spontaneously recover within 6 months with
or without receiving treatment.

Some 15-20% of children will, however, develop chronic ITP.

Among ITP patients who respond to therapy, mortality is similar to that of
the general population.

Among those who do not respond within the first few years of receiving
therapy there is a higher risk of morbidity and mortality.

Deaths are rare, but may be as high as 3% per year in refractory ITP
patients and are usually related to intracranial haemorrhage or infection
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