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Immune thrombocytopenia

• Immune-mediated acquired disease of 
adults and children1

• ITP is defined as a platelet count less than 100 × 109/L, in the 
absence of other causes or disorders that may be associated 
with thrombocytopenia2

• Currently no definitive diagnostic criteria 
exist for primary ITP

- Considered a diagnosis of exclusion
- Thrombocytopenia may occur secondary to other conditions, such as 

lupus, leukemia, HIV, and HCV3

• Although the exact pathology behind ITP remains unclear, 
recent advances have indicated two broad routes
- Increased platelet destruction4

- Decreased platelet production5

HCV, hepatitis C virus; HIV, human immunodeficiency virus; 
ITP, immune thrombocytopenia

Normal platelet count

Thrombocytopenia

Platelets

Red 
blood 
cells

Red 
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cells

1. Rodeghiero F, et al. Blood 2009;113:2386–2393; 
2. Neunert C, et al. Ann Hematol 2010;89:47–5; ; 
3. Cines DB, Blanchette V. N Engl J Med 2002;346:9951008; 
4. Cooper N, et al. Br J Haematol 2006;133:364–374; 
5. Gernsheimer T. Eur J Haematol Suppl 2008;80:3–8.



In contrast with the classical view of an
increased platelets destruction not compensated
by an increased platelets production (kinetic
studies with 51Cr).

More recent kinetic analysis showed that
platelets production in ITP is normal or reduced.

Therefore the pathogenetic mechanism of ITP
is sustained by two factors:

• Increased platelets destruction
• Suppressed platelets production

Immune ThrombocytoPenia: ITP
Pathogenetic mechanism

Destruction

Destruction

Production

Production
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ITP involves diverse autoimmune mechanisms

• Although the exact pathology behind ITP remains unclear, recent 
advances have indicated two broad routes

• Immune dysfunction may play a key role in these processes, 
including B-cell abnormalities, a T-cell disorder, abnormality of 
thrombopoiesis, or increased mononuclear phagocyte activation1

1. Cooper N, et al. Br J Haematol 2006;133:364–374; 2. Gernsheimer T. Eur J Haematol Suppl 2008;80:3–8; 
3. Provan D, et al. Blood 2010;115:168–186.

Increased platelet 
destruction1

Decreased platelet 
production2

“Concepts… have shifted from the traditional view of increased 
platelet destruction mediated by auto-antibodies to more complex 

mechanisms where both impaired platelet production and 
T-cell-mediated effects play a role.”3
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Underlying mechanisms of platelet destruction and production in 
ITP are complex
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Reduced platelet production
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platelet 

destruction

Treg

APC, antigen-presenting cell; CD, cluster of differentiation; IFN-γ, interferon gamma; IL, interleukin; 
MHC, major histocompatibility complex; TCR, t-cell receptor.
Stasi R, et al. Thromb Haemost 2008;99:4–13.

Enhanced platelet 
destruction



Immune ThrombocytoPenia: ITP
Pathogenetic mechanism

Primary event
Unknown (infections? Molecular mimicry? tissue damage? Genetic predisposition?)

Loss of self-tolerance
Mainly unknown (Treg deficit? Inflammatory cytokines production? Autoimmune mechanism)

Th1 and cytotoxic autoreactive T cells activation
Process speed up (APC potentiation? Lipopolysaccharids release?)

Massive IgG auto antibodies production
Process speed up (APC potentiation? Lipopolysaccharids release?)

Clinical Manifestations
Megakaryocytes inhibition and platelets distruction
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Not all ITP is Primary ITP

Cines DB et al. Blood 2009;113:6511–6521
ALPS, autoimmune lymphoproliferative syndrome; APS, antiphospholipid syndrome; CLL, 
chronic lymphocytic leukemia; CVID, common variable immune deficiency; posttx, post–
bone marrow or solid organ transplantation; SLE, systemic lupus erythematosus

Primary Secondary
SLE 5%

APS 2%
CVID 1%
CLL 2%

Evan’s 2%
ALPS, post-tx 1%
HIV 1%
Hep. C 2%
H. pylori 1%
Post vaccine 1%
Misc. systemic

PRIMARY 
80%

Estimated fraction of the various forms of secondary ITP
based on clinical experience
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Incidenza della PTI
 In Europa, il numero stimato di pazienti adulti/anno con nuova diagnosi di PTI 

va da 1 a 4 per 100.000 persone1

 L’incidenza tende ad aumentare con l’età; con l’aumentata aspettativa di vita, anche il numero di pazienti con PTI 
e conseguenti comorbidità è destinato ad aumentare1

 In uno studio danese, il tasso di incidenza è più che raddoppiato nei pazienti di età > 60 anni rispetto ai pazienti più 
giovani; i risultati sono stati confermati da uno studio di coorte condotto in UK, con la più alta incidenza di PTI 
osservata nei pazienti > 60 anni1

1. Michel M. Eur J Haematol 2009; 82 (suppl. 71): 3-7 2. Schoonen et al. Br J Haematol 2009;145; 235-244

Studio UK -Distribuzione 
della PTI per fasce d’età: 
1990-20052



Abrahamson et al, Eur J Hematol 2009 Schoonen et al, Br J Haematol 2009



Epidemiology

• Definition: platelets < 50 x 109 /L - < 100 x 109 /L and exclusion of other
diseases causing thrombocytopenia

• Incidence: 
5 new cases / 100.000 / year (children)
2 new cases / 100.000 / year (adults)

• Prevalence: 
7 cases / 100.000 (children)  

23 cases / 100.000 (adults)

Fogarty & Segal, Curr Opin Hematology 2007
Feudjo-Tiepe et al, J Thromb Haemost 2008
Abrahamson et al, Eur J Haematol 2009
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Clinical Presentation of ITP

• Depending on the severity of thrombocytopenia, the 
clinical presentation of ITP varies1

- Intracerebral hemorrhage is the most feared complication
- Most patients are asymptomatic but may complain of fatigue 

and bruising easily
- As platelet counts fall, symptoms become more severe and 

may include:
› Purpuric skin lesions
› Cutaneous bleeding
› Epistaxis
› Gingival or gastrointestinal bleeding
› Hematuria or menorrhagia

- Risk of thromboembolic events is increased, although further 
work will be needed to determine the cause of this 
observation2

Purpura (reddish purple spots)*

Scale: 1 cm 2 cm 3 cm

Petechiae†

*Photo sourced from: Deitcher S. In: Armitage JO, ed. Atlas of Clinical Hematology. Philadelphia: Current Medicine, 2004;
†Image sourced from: http://www.slideserve.com/carter/supplemental-appendix-4. Accessed December 2015.
1. Cines DB, McMillan R. Annu Rev Med 2005;56:425–442; 2. Sarpatwari A, et al. Haematologica 2010;95:1167–1175.



• TPO is a potent endogenous 
hematopoietic growth factor that plays 
an integral role in platelet production1–3

• Produced primarily in the liver at constitutive 
rate1

• Influences proliferation/differentiation of 
megakaryocytes2

• Drives platelet production via TPO-R4

• Decline in platelet mass causes 
increase in TPO levels to maintain 
platelet levels

• TPO levels remain elevated during 
persistent thrombocytopenia1

• 1. Kuter DJ, Begley CG. Blood 2002;100:3457–3469; 

• 2. Kaushansky K. N Engl J Med 1998;339:746–754;
3. Wolber EM, Jelkmann W. News Physiol Sci 
2002;17:6–10; 

• 4. Kuter DJ, et al. Blood 2007;109:4607–4616.

Stem cell

Bilineal progenitor cell

Committed megakaryocyte
progenitor cell

Immature megakaryocyte

Mature megakaryocyte

Platelets

TPO

TPO

TPO

TPO

TPO, thrombopoietin; TPO-R, TPO receptor.
Figure adapted from Kaushansky K. N Engl J Med 1998;339:746–754.

Bleeding  
Clinical Correlation - PLT Numbers

PLT Count Spontaneous Bleed Post Trauma Bleed

>50K/ml No Rare

30 – 50K/ml Rare Occasional

10 – 30K/ml Occasional Always

10K/ml Frequent Always

BT prolongation proportional to PLT count IF no complicating factors.



Mortality

13% of the recorded deaths were related to bleeding; the platelet count
was low in 40% of them (= 5.2% of deaths)
The age- and sex-adjusted hazard ratio of death compared to age- and sex
matched subjects was1.6 (95% CI: 1.3–1.9)

Schoonen et al, BJH 2009



Courtesy of W. Barcellini
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Guidelines for diagnosis of ITP

• ITP remains a diagnosis of exclusion of other conditions or factors that cause 
thrombocytopenia1

• Assessment of the following is needed to diagnose ITP:1

› Patient and family history
› Physical examination
› Complete blood count
› Peripheral blood film
› Other laboratory investigations

• Bone marrow aspirate recommended on elderly patients only
• There is no robust clinical or laboratory test that can establish a diagnosis with accuracy1

• A platelet count <100 × 109/L has been defined as the threshold 
for diagnosis2

1. Provan D, et al. Blood 2010;115:168–186; 2. Rodeghiero F, et al. Blood 2009;113:2386–2393.

Results do not suggest other 
etiologies for thrombocytopenia1
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Williams – Hematology
Classification of thrombocytopenia I
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Williams – Hematology
Classification of thrombocytopenia I



Blood 115: 168; 2010
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Algorithm for workup of thrombocytopenia based on observation of the peripheral blood film

Hematology 2012
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The decision to treat and to manage ITP 1,2 

Treatment should always be tailored to the individual patient1,3Treatment should always be tailored to the individual patient1,3

Presence of active bleeding

Platelet count In patients with platelet counts > 30 × 109/L, treatment is not usually indicated unless the 
patient has other risk factors (e.g. bleeding or surgery)3

Patient age 

Patient lifestyle and activity – related to risk of bleeding

Presence of additional risk factors for bleeding 
(e.g. uremia, chronic liver diseases) 

Predictable AEs of the offered treatment

Patient preferences (accessibility, expectations, tolerance, concerns)

1. Stasi R, Provan D. Mayo Clin Proc 2004;79:504–522; 2. Provan D, et al. Blood 2010;115:168–186; 
3. Matzdorff A, et al. Semin Hematol 2013;50(Suppl 1):S12–S17. 3. Provan D, et al. Blood 2010;115:168–186.
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Staircase model of ITP treatment

*Children and patients with relatively high platelet counts.
IVIg, intravenous immunoglobulin; TPO-RA, thrombopoietin receptor agonist.
Arnold DM, Kelton JG. Semin Hematol 2007;44(Suppl 5):S12–S23; Provan D, et al. Blood 2010;115:168–186; Neunert C, et al. Blood 2011;117:4190–4207.

Observation*

Corticosteroids
IVIg

(anti-D)

TPO-RAs
Rituximab

Splenectomy

Immuno-
suppressants

Cytotoxic agents

Azathioprine
Cyclosporin A

Cyclophosphamide
Danazol
Dapsone

Mycophenolate mofetil
Vinca alkaloid 

regimens
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ITP terminology, duration and classification

Rodeghiero F, et al. Blood 2009;113:2386–2393; Vicenza Consensus Conference, 2009.

Possibility of spontaneous remission: 

0–3 months 3–12 months >12 months

Newly 
diagnosed 

ITP
Persistent ITP Chronic 

ITP

0 to 12 months



What is primary ITP

Rodeghiero et  al Blood 2009; 113; 2386-2393



Blood 2009; 113: 2386



Not all ITP is Primary ITP

Cines DB et al. Blood 
2009;113:6511–6521

ALPS, autoimmune lymphoproliferative syndrome; APS, antiphospholipid syndrome; CLL, chronic lymphocytic leukemia; 
CVID, common variable immune deficiency; posttx, post–bone marrow or solid organ transplantation; SLE, systemic 
lupus erythematosus

Primary Secondary
SLE 5%

APS 2%
CVID 1%
CLL 2%

Evan’s 2%
ALPS, post-tx 1%
HIV 1%
Hep. C 2%
H. pylori 1%
Post vaccine 1%
Misc. systemic

PRIMARY 
80%

Estimated fraction of the various forms of secondary ITP
based on clinical experience



Sultan, Med J Malaysia 2016



Cirasino et al, Blood Coag Fibrin 2011



Cirasino et al, Blood Coag Fibrin 2011



Ayesh et al, Clin Applied Thromb Hemostas 2013



Sultan, Med J Malaysia 2016





Khan et al, PT 2017





New International ITP consensus

• Main chapters:

• 22 international ITP experts as authours 
– Diagnosis of ITP
– Management of adult ITP
– ITP in pregnancy
– ITP in childhood

Blood 115:168;2010





Evaluation of Patient with Low Platelets

• History 
– Has the patient ever had a normal platelet count?
– Carefully review medications, including OTC meds.

• Antibiotics, quinine, anti-seizure medications
– Ask about other conditions which may be associated with low platelets

• Liver Disease/hepatitis
• Thyroid Disease - both hypo- and hyper-
• Infections:  viral, rickettsial
• Pregnancy

– Ask about other conditions which may be associated with ITP
• Lupus, CLL, lymphoma



Evaluation of Patient with Low Platelets
• Physical

– Evaluate for lymphadenopathy and splenomegaly
– Look for stigmata of bleeding
– Blood blisters and oral petechiae, ie “Wet Purpura” 

• best harbinger of intracranial hemorrhage
• Laboratory Data

– Other blood counts should be normal.
– Check B12 and folate levels.  
– Look at peripheral smear to exclude pseudothrombocytopenia, also exclude TTP 

(especially if anemia also present.)
– Send coagulation screens (PT/PTT) to exclude DIC
– Send HIV, hepatitis serologies and TSH

• Consider doing a bone marrow biopsy
– Megakaryocytes should be present.



Disease Severity (before) Severe ITP (now)
• Mild
• Moderate
• Severe

Immune ThrombocytoPenia: ITP

Platelets Count Clinical Manifestations

Presence of bleeding symptoms at presentation sufficient to
mandate treatment, or occurrence of new bleeding
symptoms requiring additional therapeutic intervention with
a different platelet-enhancing agent or an increased dose



To have a single tool for both children and adults
• to standardize description of the hemorrhages at presentation and during the different phases,
• to assess the overall impact of treatments,
• to correlate with QoL, platelet count, age, gender, etc.
• to be used in research studies.

Description of bleeding symptoms and signs of hemorrhages. 
(is a very complex topic which requires a lot of time  …. we fortunately don’t have!)

• None of the few bleeding assessment tools available in the literature could be easily adopted and/or were 
validated for ITP.

• Terms such as “mild” or “moderate” ITP were discouraged because their vagueness.
• The IWG concluded that a new system based on the consensus of clinicians who are experts in adult and 

pediatric ITP should be proposed



• Skin

• Mucosal

• Organ



HARMONIZATION OF TERMINOLOGY AND DEFINITIONS OF BLEEDING IN ITP

The term “severe” ITP should be used only in patients who have “clinically relevant bleeding”
The ability to maintain a platelet count sufficient to prevent “clinically significant bleeding” could be considered as
response to treatment in refractory ITP.

Bleeding  manifestation can generally be labeled “severe or clinically relevant” if:
• grade 3 for skin and/or 
• grade 2 or higher for mucosal domains and/or 
• higher than grade 1 for organ domain 

(S >2 and/or M >1 and/or O >1).



Children
• Generally only if severe hemorrhage is present
• Case-by-case assessment

Immune ThrombocytoPenia: ITP
Initial treatment: When?

Adults
• Confirmed platelet count < 20-30 x109/L
• Significant hemorrhage with any platelets count



Treatment targets

• Resolution and/or prevention of hemorrhagic manifestations
• Rapid platelets number increase
• Complete response or stable clinical response
• Postpone splenectomy
• QOL improvement

• Temporary platelets number increase

Immune ThrombocytoPenia: ITP
Initial treatment: What to do?








