
ǳȈǾŲȉǻȊ ŲȃŀŲŶȈȅȈǿȃȄǻȊ ŴȄųȁȅȓŵŴȃȊ 
ȉŴȋŀŲŶȈȅȈǿȃȄȓȆ ȆȈŵȁŀǺŶȎȆ: 
ŰȉȈŀǾȈÙŴȆɻŲ, TTP

ʋʰˊʱ˂ʰ˃ˉˇˌ ʃˇ˄ˍʾˁˇʴ˂ˇˎ



ω ɱˎ˄ʰʾˁʰ52 ʶˍ˗˄̄h ˊʰˉʷ˃ˉʶˍʰʽˋˍɮ̌ʽ˃ʰˍˇ˂o iɹˁ ɹ̍ʰˍˊʶʾˇˍˇɹ˄ʰ˄ˇˎʱˊʽˇ2013

˂ˈʴ˖̒́ ˇ˃ʲˇˉʶ˄ʾʰˌ(10000κl˃) ˃ʶ̀ ˎ˄ˇʵʷˌʰˎˍˇ˃ʱˍʶˌˉʶˍʷ˔ʶʽʶˌˁʰʽʁˁ ˔ˎ˃˗ˋʶʽˌ

ω ɶʰˋʻʶ˄ʺˌʶʾ˔ʶʶ˂ʶˏʻʶˊˇʰˍˇ˃ʽˁˈʰ˄ʰ˃˄ʹˋˍʽˁˈˁʰʽɻʁ ˄h˄ ʷ˒ʶˊʶ˂ʺ˕ʹ˒h ˊ˃ʱˁ˖˄

ʺ̄ ˊˈˋ˒ʰˍʹ˂ˇʾ˃˖˅ʹ

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ Ǫ (Ų)



Initial Approach

ω When evaluating a patient with thrombocytopenia 3 questions need to be 

taken into consideration:

1. Has pseudothrombocytopeniabeen excluded?

2. What is the most probable cause 

3. What is the risk of bleeding based the platelet number and the cause 

of thrombocytopenia
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Initial Approach

ω When evaluating a patient with thrombocytopenia 3 questions need to be 

taken into consideration:

1. Has pseudothrombocytopeniabeen excluded?

2. What is the most probable cause 

3. What is the risk of bleeding based the platelet number and the cause 

of thrombocytopenia



Causes of Thrombocytopenia

Impaired production

A. Bone marrow Aplasia

ς Inherited platelet disorders

ς Acquired marrow disorders

ωIdiopathic

ωSecondary

V Drugs, chemicals

V Infections

V Irradiation

V Alcohol

V Infiltration

V Aplastic anemia

B. Ineffective hematopoiesis

ς Nutritional deficiencies

ς Myelodysplastic syndromes

Increased destruction

ς Immune mediated

ωAutoimmune (1ry and 2ry)

ωIsoimmune, alloimmune

ωDrug-induced

ς Increased consumption

ωThrombotic microangiopathies

ωHemangiomas

ωArtificial Surfaces

ωDiffuse intravascular coagulation

Abnormal distribution
ωHypersplenism

Hemodilution

IzakM et al., F1000Prime Reports 2014,
Stasi R Hematology Am Soc HematolEduc Program. 2012



Initial Approach

ω When evaluating a patient with thrombocytopenia 3 questions need to be 

taken into consideration:

1. Has pseudothrombocytopeniabeen excluded?

2. What is the most probable cause 

3. What is the risk of bleeding based on  the platelet number and the 

cause of thrombocytopenia

IzakM et al., F1000Prime Reports 2014,
Stasi R Hematology Am Soc HematolEduc Program. 2012



Estimation of the bleeding risk                       
based on PLT numbers

ω150,000- 50,000/˃[: asymptomatic

ω50,000 - 30,000/˃ [:  patients rarely present with purpura, 

although they may have excessive bleeding with trauma 

ω30,000-10,000/˃ [:  spontaneous bruising and purpura;  

bleeding with minimal trauma

ω<10,000/˃[: significantspontaneousbleeding

IzakM et al., F1000Prime Reports 2014,
Stasi R Hematology Am Soc HematolEduc Program. 2012



Approach to the patient                                
with thrombocytopenia

Patient History

Physical Examination

Complete blood cell count, peripheral blood smear

Additional investigations



Patient History

ω Acute or chronic?

ω Medication history

ω Recent viral and bacterial infections

ω Vaccinations

ω Recent travels

ω Pregnancy

ω Medical history

ω Dietary habits

ω Alcohol consumption  

ω Symptoms suggestive of malignancy

ω Recent transfusion

ω Family history of thrombocytopenia

IzakM et al., F1000Prime Reports 2014,
Stasi R Hematology Am Soc HematolEduc Program. 2012



ǥǯǵǫǬǨǫǮǨǯǫǬǪ ǨǰǨǵǥǴǪ

üǧǽȍȉŬ
ėɸŮŰǽȐŮȆŮȎ
ėŮȇȐȏȉȗůŮȆȎ

üǦȈŮȊȌȂȕȊȌȆ
ėȍȆȊȌȍȍŬȂǿŬ
ėǥȆȉȌȍȍŬȂǿŬ ůȇȈȄȍȌȖ ȐȆŰȗȊŬ
ėǱȏȈȌȍŬȂǿŬ

ü ǶȂȍǾ Ǿ ȋȄȍǾ ɸȌȍűȖȍŬ?

üǴɸȈȄȊȌȉŮȂŬȈǿŬ
üǪɸŬŰȌȉŮȂŬȈǿŬ
üǭŮȉűŬŭŮȊȌɸǼȅŮȆŬ





ǨɸǿȐȍȆůȉŬ
ŬǿȉŬŰȌȎ
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Investigation of Thrombocytopenia

· PT/PTT/fibrinogen /D-5 όƘƛƎƘ ƛƴ a!I!κ5L/ΧƭƛǾŜǊ ŘƛǎŜŀǎŜύ

· LDH (hemolysis/MAHA)

· Urea/Creatinine (HUS/TTP)

· Liver enzymes, Alb

· Direct antiglobulin test 

· HIV(initial disease manifestation in 10%)

· HCV

· ANA if clinical suspicion

· Abdominal U/S

· X Ray

· Bone marrow aspiration

IzakM et al., F1000Prime Reports 2014,
Stasi R Hematology Am Soc HematolEduc Program. 2012



Investigation of Thrombocytopenia

· PT/PTT/fibrinogen /D-5 όƘƛƎƘ ƛƴ a!I!κ5L/ΧƭƛǾŜǊ ŘƛǎŜŀǎŜύ

· LDH (hemolysis/MAHA)

· Urea/Creatinine (HUS/TTP)

· Liver enzymes, Alb

· Direct antiglobulin test 

· HIV(initial disease manifestation in 10%)

· HCV

· ANA if clinical suspicion

· Abdominal U/S

· X Ray

· Bone marrow aspiration

IzakM et al., F1000Prime Reports 2014,
Stasi R Hematology Am Soc HematolEduc Program. 2012

Insignificant



Causes of Thrombocytopenia

Impaired production

A. Bone marrow Aplasia

ς Inherited platelet disorders

ς Acquired marrow disorders

ωIdiopathic

ωSecondary

V Drugs, chemicals

V Infections

V Irradiation

V Alcohol

V Infiltration

V Aplastic anemia

B. Ineffective hematopoiesis

ς Nutritional deficiencies

ς Myelodysplastic syndromes

Increased destruction

ς Immune mediated

ωAutoimmune (1ry and 2ry)

ωIsoimmune, alloimmune

ωDrug-induced

ς Increased consumption

ωThrombotic microangiopathies

ωHemangiomas

ωArtificial Surfaces

ωDiffuse intravascular coagulation

ωPregnancy associated: 
preeclampsia, HELLP

Abnormal distribution
ωHypersplenism

Hemodilution
IzakM et al., F1000Prime Reports 2014,
Stasi R Hematology Am Soc HematolEduc Program. 2012



ω ɱˎ˄ʰʾˁʰ52 ʶˍ˗˄̄h ˊʰˉʷ˃ˉʶˍʰʽˋˍɮ̌ʽ˃ʰˍˇ˂ˇʴʽˁˈɹʰˍˊʶʾˇˍˇɹ˄ʰ˄ˇˎʱˊʽˇ2013

˂ˈʴ˖̒́ ˇ˃ʲˇˉʶ˄ʾʰˌ(10000κl˃) ˃ʶ̀ ˎ˄ˇʵʷˌʰˎˍˇ˃ʱˍʶˌˉʶˍʷ˔ʶʽʶˌˁʰʽʁˁ ˔ˎ˃˗ˋʶʽˌ

ω ɶʰˋʻʶ˄ʺˌʶʾ˔ʶʶ˂ʶˏʻʶˊˇʰˍˇ˃ʽˁˈʰ˄ʰ˃˄ʹˋˍʽˁˈˁʰʽɻʁ ˄h˄ ʷ˒ʶˊʶ˂ʺ˕ʹ˒h ˊ˃ʱˁ˖˄

ʺ ˉˊˈˋ˒ʰˍʹ˂ˇʾ˃˖˅ʹ. ʁ ˉʰˊʰˁ˂ʽ˄ʽˁˈˌʷ˂ʶʴ˔ˇˌʷ˂ʶʴ˔ˇˌʺˍʰ(˄-) _

ɹʵʽˇˉʰʻʺˌɮˎˍˇʱ˄ˇˋʹɸˊˇ˃ʲˇˉʶ˄ʾʰ

ω ɴ˂ʰʲʶˉˊʶʵ˄ʽʸˈ˄ʹ1mg/kg/ʹ˃ʶˊʽˋʾ˖ˌˁʰʽɹ-ˋ˒ʰʽˊʽ˄ʹ0,4mg/kg ʴʽ5h ʹ˃ʷˊʶˌ_

PLTs=120x103/ l˃ _ ˉˊˇˇʵʶˎˍʽˁʺ˃ʶʾ˖ˋʹˁˇˊˍʽˁˇˋˍʶˊˇʶʽʵ˗˄ˁʰʽɻ̔ ʰˁˇˉʺʰˎˍʺˌ

ʶ˄ˍˈˌ3˃ʹ˄˗˄

ω ʆˇ5˄ /̌2013ʹʰˋʻʶ˄ʺˌˎˉˇˍˊˇˉʽʱʸʶʽ. ɳˉʽˉ˂ʷˇ˄ˉʰˊʰˉˇ˄ʽʷˍʰʽʴʽʰ̱́ ʽ˔ˈˉˍ˖ˋʹΣ

ʰˊʻˊʰ˂ʴʾʶˌˁʰʽɹ̔ ʰɦ˒ ʻʶˌˋˍˇ̱̀ ˈ˃ʰ.

ω ʁʶˊʴʰˋˍʹˊʽʰˁˈˌʷ˂ʶʴ˔ˇˌˉʷˊʰ˄ˍʹˌ̒́ ˇ˃ʲˇˉʶ˄ʾʰˌʰ˄ʷʵʶʽ˅ʶANA: 1/160

ω ɾʶ̡ ʱˋʹ̱hˉʰˊʰˉʱ˄˖ˍʾʻʶˍʰʽʹʵʽʱʴ˄˖ˋʹˍˇʅˎˎˋˍʹ˃ʰˍʽˁˇˏɳˊˎʻʹ˃ʰˍ˗ʵˇˎˌ

ɽˏˁˇˎόʅɳɽύ

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ Ǫ (Ų)



Primary Secondary

Á is an autoimmune disorder

characterizedby PLTs<100x109/L in

the absence of other causesor

disorders that may be associated

with thrombocytopenia

Á all forms of immune mediated 

thrombocytopenia except primary ITP

ï Antiphospholipidsyndrome

ï Autoimmune thrombocytopenia (eg, Evans 

syndrome)

ï Common variable immune deficiency

ï Drug administration side effect

ï Infection CMV, Helicobacter pylori, 

hepatitis C, HIV, VZV

ï Lymphoproliferativedisorders

ï Bone marrow transplantation side effect

ï Vaccination side effect

ï Systemic lupus erythematosus

Immune Thrombocytopenia

Primary Secondary



EȆųŴɻȇŴȃȊȌȈȉǼǿȁŵȁȊ ȂŴȉŲÙŴɻŲȊ ŵŶȁȆ ITP

Çʰʽ˃ˇˊˊʰʴʽˁʷˌ ʶˁʵʹ˂˗ˋʶʽˌ

Çʰˊʽʻ˃ˈˌ ʰʽ˃ˇˉʶˍʰ˂ʾ˖˄<20000-30000/˃ L ˔˖ˊʾˌ ʰʽ˃ˇˊˊʰʴʽˁʷˌ ʶˁʵʹ˂˗ˋʶʽˌ

Çʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʰˊʽʻ˃ˈ ʰʽ˃ˇˉʶˍʰ˂ʾ˖˄30000-50000/˃ LʶˉʾΥ

Vʰˍˈ˃˖˄>60ʶˍ˗˄

Vʽˋˍˇˊʽˁˇˏ ʷ˂ˁˇˎˌΣ ʰʽ˃ˇˊˊʰʴʾʰˌΣ ˇˎˊˇ˂ˇʴʽˁ˗˄ ˉʰʻʺˋʶ˖˄Σ ˍˊˈˉˇˎ ʸ˖ʺˌ 

˃ʶ ʰˎ˅ʹ˃ʷ˄ˇ ˁʾ˄ʵˎ˄ˇ ʰ̔ ˃ˇˊˊʰʴʾʰˌ

Çˉˊˇ ˍʹˌ ʵʽʶ˄ʷˊʴʶʽʰˌ ʶˉʶ˃ʲʰˍʽˁ˗˄ ˉˊʱ˅ʶ˖˄



Therapy Options for ITP

Provan D, et al. Blood. 2010;115:168-186.

Clinical Situation Therapy Options

First line (initial treatment 

for newly diagnosed ITP)

Corticosteroids: dexamethasone, methylprednisolone, 

prednis(ol)one

IVIg

Second line

Azathioprine

Cyclosporin A

Cyclophosphamide

Danazol

Dapsone

Mycophenolate mofetil

Rituximab

Splenectomy

TPO receptor agonists (romiplostim and eltrombopag)

Vinca alkaloids

Treatment for patients 

failing first- and second-line 

therapies

Category A*: TPO receptor agonists

Category BÀ: campath-1 H, combination of first- and second-

line therapies, combination chemotherapy, HSCT

*Sufficient data to support recommendation.
ÀMinimal data to support recommendation; potential for considerable toxicity.



ω ɱˎ˄ʰʾˁʰ52 ʶˍ˗˄̄h ˊʰˉʷ˃ˉʶˍʰʽˋˍɮ̌ʽ˃ʰˍˇ˂ˇʴʽˁˈɹʰˍˊʶʾˇˍˇɹ˄ʰ˄ˇˎʱˊʽˇ2013

˂ˈʴ˖̒́ ˇ˃ʲˇˉʶ˄ʾʰˌ(10000κl˃) ˃ʶ̀ ˎ˄ˇʵʷˌʰˎˍˇ˃ʱˍʶˌˉʶˍʷ˔ʶʽʶˌˁʰʽʁˁ ˔ˎ˃˗ˋʶʽˌ

ω ɶʰˋʻʶ˄ʺˌʶʾ˔ʶʶ˂ʶˏʻʶˊˇʰˍˇ˃ʽˁˈʰ˄ʰ˃˄ʹˋˍʽˁˈˁʰʽɻʁ ˄h˄ ʷ˒ʶˊʶ˂ʺ˕ʹ˒h ˊ˃ʱˁ˖˄

ʺ ˉˊˈˋ˒ʰˍʹ˂ˇʾ˃˖˅ʹ. ʁ ˉʰˊʰˁ˂ʽ˄ʽˁˈˌʷ˂ʶʴ˔ˇˌʷ˂ʶʴ˔ˇˌʺˍʰ(˄-) _

ɹʵʽˇˉʰʻʺˌɮˎˍˇʱ˄ˇˋʹɸˊˇ˃ʲˇˉʶ˄ʾʰ

ω ɴ˂ʰʲʶˉˊʶʵ˄ʽʸˈ˄ʹ1mg/kg/ʹ˃ʶˊʽˋʾ˖ˌˁʰʽɹ-ˋ˒ʰʽˊʽ˄ʹ0,4mg/kgʴʽ5h ʹ˃ʷˊʶˌ_

PLTs=120x103/ l˃_ ˉˊˇˇʵʶˎˍʽˁʺ˃ʶʾ˖ˋʹˁˇˊˍʽˁˇˋˍʶˊˇʶʽʵ˗˄ˁʰʽɻ̔ ʰˁˇˉʺʰˎˍ˗˄

ʶ˄ˍˈˌ3˃ʹ˄˗˄

ω ʆˇ5˄ /̌2013ʹʰˋʻʶ˄ʺˌˎˉˇˍˊˇˉʽʱʸʶʽ. ɳˉʽˉ˂ʷˇ˄ˉʰˊʰˉˇ˄ʽʷˍʰʽʴʽʰ̱́ ʽ˔ˈˉˍ˖ˋʹΣ

ʰˊʻˊʰ˂ʴʾʶˌˁʰʽɹ̔ ʰɦ˒ ʻʶˌˋˍˇ̱̀ ˈ˃ʰ.

ω ʁʶˊʴʰˋˍʹˊʽʰˁˈˌʷ˂ʶʴ˔ˇˌˉʷˊʰ˄ˍʹˌ̒́ ˇ˃ʲˇˉʶ˄ʾʰˌʰ˄ʷʵʶʽ˅ʶANA: 1/160

ω ɾʶ̡ ʱˋʹ̱̄h ʰˊʰˉʱ˄˖ˍʾʻʶˍʰʽʹʵʽʱʴ˄˖ˋʹˍˇʅˎˎˋˍʹ˃ʰˍʽˁˇˏɳˊˎʻʹ˃ʰˍ˗ʵˇˎˌ

ɽˏˁˇˎόʅɳɽύ

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ Ǫ (Ų)



Investigation of Thrombocytopenia

· PT/PTT/fibrinogen /D-5 όƘƛƎƘ ƛƴ a!I!κ5L/ΧƭƛǾŜǊ ŘƛǎŜŀǎŜύ

· LDH (hemolysis/MAHA)

· Urea/Creatinine (HUS/TTP)

· Liver enzymes, Alb

· Direct antiglobulin test 

· HIV(initial disease manifestation in 10%)

· HCV

· ANA (+)

· aPL(-)

· Abdominal U/S (-)

· X Ray (-)

· Bone marrow aspiration: consistent with peripheral destruction

IzakM et al., F1000Prime Reports 2014,
Stasi R Hematology Am Soc HematolEduc Program. 2012

Insignificant



ITP in SLE

ω Theprevalenceof ITPin lupusrangesfrom 7-30%

ω It may be the first manifestation of lupus in up to 16% of patients,

presentingmonthsor asearlyas10yearsbeforediagnosis.

ω 3%-15%ITPpatientswill eventuallydevelopSLE

ωPathogenesis

ςantiplatelet Abs, aPLAbs, lupus anticoagulant, antithrombopoietin
Abs

ςdrug-induced

Fayyaz A et al. Lupus Science Med 2015
ZiakasPD et al., Ann Rheum Dis 2007
JallouliM et al., Lupus 2012



ω ɽʰ˃ʲʱ˄ʶʽ1 gr Solumedrolɹ ʽʰ3ʹ˃ʷˊʶˌˁʰʽɹ-ˋ˒ʰʽˊʾ˄ʹ˃ʶ̄˂ʺˊʹʰ˄ˍʰˉˈˁˊʽˋʹ

ω ɮˁˇ˂ˇˏʻ˖ˌʹh ˋʻʶ˄ʺˌˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽˋˍʄ́ʶˎ˃ʰˍˇ˂ˇʴʽˁʺɼ˂ʽ˄ʽˁʺ

ω ɱʽ1h2 ˃ʺ˄ʶˌ˂ʰ˃ʲʱ˄ʶʽɮʸʰʻʶʽˇˉˊʾ˃ʹ200 mg/d ˁʰʽˎɻ ˇ˅ˎ˔˂˖ˊˇˁʾ˄ʹ400 mg/d

ʹ˃ʶˊʽˋʾ˖ˌˋʶˋˎ˄ʵˎʰˋ˃ˈ˃ʶ˔ʰ˃ʹ˂ʺʵˈˋʹ̄ˊʶʵ˄ʽʸˈ˄ʹˌˁʰʽɻʽʰˍʹˊʶʾ

PLTs=80000-100000/ l˃

ω To˄ 6ˇ2014 ʵʽʰˁˈˉˍʶˍʰʽʹɮʸʰʻʶʽˇˉˊʾ˃ʹ˂ˈʴ˖ɻˎ ˋʰ˄ʶ˅ʾʰˌˁʰʽ˂̌ ʽ˃˗˅ʶ˖˄_

ˎˉˇˍˊˇˉʺ_ 1 gr Solumedrolɹ ʽ3h ʹ˃ʷˊʶˌˁʰʽɹ-ˋ˒ʰʽˊʾ˄ʹ_ʲˊʰ˔ʶʾʰˌʵʽʱˊˁʶʽʰˌ

ʰ˄ˍʰˉˈˁˊʽˋʹ

ω 7ˇ 2̩014˖ 3̩ˇ 2̩015: ˉˊʶʵ˄ʽʸˈ˄ʹˋʶɻ ˈˋʹ0,5 mg/kg ˃ʶ̄ ˊˇˇʵʶˎˍʽˁʺ˃ʶʾ˖ˋʹ,

ˁˎˁ˂ˇˋˉˇˊʾ˄ʹ100-200 mg, Rituximab 1gr ˁʱʻ1ʁ5 ʹ˃ʷˊʶˌ(2 ˒ˇˊʷˌύˁʰʽ

ˎʵˇ˅ˎ˔˂˖ˊˇˁʾ˄ʹ400mg/d_PLTs=15000-40000κl˃

ω 4ˇ 2̩015 ˖ 7̩ˇ 2̩015 ʵʽʰˁˇˉʺˁˎˁ˂ˇˋˉˇˊʾ˄ʹˌˁʰʽ̫˄ ʰˊ˅ʹˁˎˁ˂ˇ˒˖ˋ˒ʰ˃ʾʵʹˌ

1300-1750mgiv ʰ˄2ɦ1ʹ˃ʶˊʶˌ_PLTs=12000-45000κl˃

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ Ǫ (Ǿ)



Corticosteroids

Prednisoneat 1-2 mg/kg/day,then taper

ς If no responseafter 4 weeksthen

seekfor a 2nd line treatment

ς Arnal et al reported clinical

responsein 80%of patientswith

only 22% achieving sustained

response

Methylprednisone500-100 mg for 3 days 

ς Arnal et al reported clinical

responsein 60% of patients but

no sustainedresponse

ArnalC et al., J Rheumatol. 2002
HepburnA et al., Rheumatology2010
Fayyaz A et al., Lupus Science Med 2015
GalanopoulosN et al., Mediterr J Rheumatol2017



ω Used in  the bleeding patient with acute and severe SLE-thrombocytopenia

ω Dose: 0.4 g/kg/d for 5d

ω In  a study by Maier et al, patients received IVIG at the usual dose+ maintenance for 1 

year

V 5/7 SLE patients responded up to day 28

V 4/5 responders sustained response for up to 6 months

V 1/5 responders sustained response at 1 year

ω Most responses are transient

ÁToxicity:

V Headache

V Positive DAT

V Anaphylaxis in IgA-deficient patients

V Thrombosis

V Renal

Maier Wet al.,  Arthritis Rheum 1990
Fayyaz A et al., Lupus Science Med 2015
GalanopoulosN et al., Mediterr J Rheumatol2017

Intravenous Immunoglobulin



ω ɽʰ˃ʲʱ˄ʶʽ1 gr Solumedrolɹ ʽʰ3ʹ˃ʷˊʶˌˁʰʽɹ-ˋ˒ʰʽˊʾ˄ʹ˃ʶ̄˂ʺˊʹʰ˄ˍʰˉˈˁˊʽˋʹ

ω ɮˁˇ˂ˇˏʻ˖ˌʹh ˋʻʶ˄ʺˌˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽˋˍʄ́ʶˎ˃ʰˍˇ˂ˇʴʽˁʺɼ˂ʽ˄ʽˁʺ

ω ɱʽ1h2 ˃ʺ˄ʶˌ˂ʰ˃ʲʱ˄ʶʽɮʸʰʻʶʽˇˉˊʾ˄ʹ100 mg/d ˁʰʽˎɻ ˇ˅ˎ˔˂˖ˊˇˁʾ˄ʹ400 mg/d

ʹ˃ʶˊʽˋʾ˖ˌˋʶˋˎ˄ʵˎʰˋ˃ˈ˃ʶ˔ʰ˃ʹ˂ʺʵˈˋʹ̄ˊʶʵ˄ʽʸˈ˄ʹˌˁʰʽɻʽʰˍʹˊʶʾ

PLTs=80000-100000/ l˃

ω To˄ 6ˇ2014 ʵʽʰˁˈˉˍʶˍʰʽʹɮʸʰʻʶʽˇˉˊʾ˄ʹ˂ˈʴ˖ɻˎ ˋʰ˄ʶ˅ʾʰˌˁʰʽ˂̌ ʽ˃˗˅ʶ˖˄_

ˎˉˇˍˊˇˉʺ_ 1 gr Solumedrolɹ ʽ3h ʹ˃ʷˊʶˌˁʰʽɹ-ˋ˒ʰʽˊʾ˄ʹ_ʲˊʰ˔ʶʾʰˌʵʽʱˊˁʶʽʰˌ

ʰ˄ˍʰˉˈˁˊʽˋʹ

ω 7ˇ 2̩014˖ 3̩ˇ 2̩015: ˉˊʶʵ˄ʽʸˈ˄ʹˋʶɻ ˈˋʹ0,5 mg/kg ˃ʶ̄ ˊˇˇʵʶˎˍʽˁʺ˃ʶʾ˖ˋʹ,

ˁˎˁ˂ˇˋˉˇˊʾ˄ʹ100-200 mg, Rituximab 1gr ˁʱʻ1ʁ5 ʹ˃ʷˊʶˌ(2 ˒ˇˊʷˌύˁʰʽ

ˎʵˇ˅ˎ˔˂˖ˊˇˁʾ˄ʹ400mg/d_PLTs=15000-40000κl˃

ω 4ˇ 2̩015 ˖ 7̩ˇ 2̩015 ʵʽʰˁˇˉʺˁˎˁ˂ˇˋˉˇˊʾ˄ʹˌˁʰʽ̫˄ ʰˊ˅ʹˁˎˁ˂ˇ˒˖ˋ˒ʰ˃ʾʵʹˌ

1300-1750mgiv ʰ˄2ɦ1ʹ˃ʶˊʶˌ_PLTs=12000-45000κl˃

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ Ǫ (Ǿ)



Azathioprine - Hydroxychloroquine

Azatioprine

ω Sparsereportson lupusthrombocytopenia

ω Usedaloneor in combinationwith CS.

ω Administered at a dose of up to

2mg/kg/day.

ω If a response occurs, therapy should be

continued at full doses for at least 12

monthsandthen taperedgradually.

Hydroxychloroquine 
ω In a study by Arnalet al:

ς 7/11 SLE-ITP pts had a sustained response 

with HCQ +  low dose prednisone

ω In a study by Khelafet al

ς 10/12  SL-ITP patients had sustained 

response

ArnalC et al., J Rheumatol. 2002
KhellafM et al.,  Am J Hematol. 2014
GalanopoulosN et al., Mediterr J Rheumatol2017



ω ɽʰ˃ʲʱ˄ʶʽ1 gr Solumedrolɹ ʽʰ3ʹ˃ʷˊʶˌˁʰʽɹ-ˋ˒ʰʽˊʾ˄ʹ˃ʶ̄˂ʺˊʹʰ˄ˍʰˉˈˁˊʽˋʹ

ω ɮˁˇ˂ˇˏʻ˖ˌʹh ˋʻʶ˄ʺˌˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽˋˍʄ́ʶˎ˃ʰˍˇ˂ˇʴʽˁʺɼ˂ʽ˄ʽˁʺ

ω ɱʽ1h2 ˃ʺ˄ʶˌ˂ʰ˃ʲʱ˄ʶʽɮʸʰʻʶʽˇˉˊʾ˄ʹ200 mg/d ˁʰʽˎɻ ˇ˅ˎ˔˂˖ˊˇˁʾ˄ʹ400 mg/d

ʹ˃ʶˊʽˋʾ˖ˌˋʶˋˎ˄ʵˎʰˋ˃ˈ˃ʶ˔ʰ˃ʹ˂ʺʵˈˋʹ̄ˊʶʵ˄ʽʸˈ˄ʹˌˁʰʽɻʽʰˍʹˊʶʾ

PLTs=80000-100000/ l˃

ω To˄ 6ˇ2014 ʵʽʰˁˈˉˍʶˍʰʽʹɮʸʰʻʶʽˇˉˊʾ˄ʹ˂ˈʴ˖ɻˎ ˋʰ˄ʶ˅ʾʰˌˁʰʽ˂̌ ʽ˃˗˅ʶ˖˄_

ˎˉˇˍˊˇˉʺ_ 1 gr Solumedrolʴʽ3hʹ˃ʷˊʶˌˁʰʽɹ-ˋ˒ʰʽˊʾ˄ʹ_ʲˊʰ˔ʶʾʰˌʵʽʱˊˁʶʽʰˌ

ʰ˄ˍʰˉˈˁˊʽˋʹ

ω 7ˇ 2̩014˖ 3̩ˇ 2̩015: ˉˊʶʵ˄ʽʸˈ˄ʹˋʶɻ ˈˋʹ0,5 mg/kg ˃ʶ̄ ˊˇˇʵʶˎˍʽˁʺ˃ʶʾ˖ˋʹ,

ˁˎˁ˂ˇˋˉˇˊʾ˄ʹ100-200 mg, Rituximab 1gr ˁʱʻ1ʁ5 ʹ˃ʷˊʶˌ(2 ˒ˇˊʷˌύˁʰʽ

ˎʵˇ˅ˎ˔˂˖ˊˇˁʾ˄ʹ400mg/d_PLTs=15000-40000κl˃

ω 4ˇ 2̩015 ˖ 7̩ˇ 2̩015 ʵʽʰˁˇˉʺˁˎˁ˂ˇˋˉˇˊʾ˄ʹˌˁʰʽ̫˄ ʰˊ˅ʹˁˎˁ˂ˇ˒˖ˋ˒ʰ˃ʾʵʹˌ

1300-1750mgiv ʰ˄2ɦ1ʹ˃ʶˊʶˌ_PLTs=12000-45000κl˃

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ Ǫ (Ǿ)



ɿ .̌ Response Dose

Sugiyama et al 3 3/3 1 mg/kg

Manger et al 3 3/3 3-5 mg/kg

Cyclosporine A

Manger K et al., Br J Rheumatol1996
Sugiyama M et al, Lupus 1998 

Time to response 3-4 weeks

Toxicities:

nephrotoxicity, hypertension

tremor, paresthesia

gingival hyperplasia



Rituximab

Study No. Dose Respose
(CR/PR)

Time to 
response 
(month)

Median 
response 
duration 
(months)

Relapses    

Jiang et al 15 200-500 mg qw or 
q2w x 1-3

40%/33.3% 0.5-3 10.7 20%,                                 
2-8 months

Jiang et al 88 NR 74.4%/13.4% NR NR NR

Jovancevic 13 375mg/m2 qw x4 OR 77% 1-4 NR 23%,             
3-8 months

Jovancevic 55 100 mg qw x4 or  
375mg/m2 qw x 2-4 
or 500 mg q2w x3 
or 1000mg q2w x 2

78.2%/11% 0.25-3 NR 12%,            
9-24 months

Serris 44 375mg/m2 qw x4
or 1000mg q2w x 2

57%/31% NR NR 40%

Jiang B et al., J Clin Rheumatol2015
JovancevicB et al., Lupus 2013
SerrisA et al., Am J Hematol2018



ω ɽʰ˃ʲʱ˄ʶʽ1 gr Solumedrolɹ ʽʰ3ʹ˃ʷˊʶˌˁʰʽɹ-ˋ˒ʰʽˊʾ˄ʹ˃ʶ̄˂ʺˊʹʰ˄ˍʰˉˈˁˊʽˋʹ

ω ɮˁˇ˂ˇˏʻ˖ˌʹh ˋʻʶ˄ʺˌˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽˋˍʄ́ʶˎ˃ʰˍˇ˂ˇʴʽˁʺɼ˂ʽ˄ʽˁʺ

ω ɱʽ1h2 ˃ʺ˄ʶˌ˂ʰ˃ʲʱ˄ʶʽɮʸʰʻʶʽˇˉˊʾ˄ʹ200 mg/d ˁʰʽˎɻ ˇ˅ˎ˔˂˖ˊˇˁʾ˄ʹ400 mg/d

ʹ˃ʶˊʽˋʾ˖ˌˋʶˋˎ˄ʵˎʰˋ˃ˈ˃ʶ˔ʰ˃ʹ˂ʺʵˈˋʹ̄ˊʶʵ˄ʽʸˈ˄ʹˌˁʰʽɻʽʰˍʹˊʶʾ

PLTs=80000-100000/ l˃

ω To˄ 6ˇ2014 ʵʽʰˁˈˉˍʶˍʰʽʹɮʸʰʻʶʽˇˉˊʾ˃ʹ˂ˈʴ˖ɻˎ ˋʰ˄ʶ˅ʾʰˌˁʰʽ˂̌ ʽ˃˗˅ʶ˖˄_

ˎˉˇˍˊˇˉʺ_ 1 gr Solumedrolɹ ʽ3h ʹ˃ʷˊʶˌˁʰʽɹ-ˋ˒ʰʽˊʾ˄ʹ_ʲˊʰ˔ʶʾʰˌʵʽʱˊˁʶʽʰˌ

ʰ˄ˍʰˉˈˁˊʽˋʹ

ω 7ˇ 2̩014˖ 3̩ˇ 2̩015: ˉˊʶʵ˄ʽʸˈ˄ʹˋʶɻ ˈˋʹ0,5 mg/kg ˃ʶ̄ ˊˇˇʵʶˎˍʽˁʺ˃ʶʾ˖ˋʹ,

ˁˎˁ˂ˇˋˉˇˊʾ˄ʹ100-200 mg, Rituximab 1gr ˁʱʻ1ʁ5 ʹ˃ʷˊʶˌ(2 ˒ˇˊʷˌύˁʰʽ

ˎʵˇ˅ˎ˔˂˖ˊˇˁʾ˄ʹ400mg/d_PLTs=15000-40000κl˃

ω 4ˇ 2̩015 ˖ 7̩ˇ 2̩015 ʵʽʰˁˇˉʺˁˎˁ˂ˇˋˉˇˊʾ˄ʹˌˁʰʽ̫˄ ʰˊ˅ʹˁˎˁ˂ˇ˒˖ˋ˒ʰ˃ʾʵʹˌ

1300-1750mgiv ʰ˄2ɦ1ʹ˃ʶˊʶˌ_PLTs=12000-45000κl˃

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ Ǫ (Ǿ)



ω In  a study by Boumpaset al,

ς 7 pts with SLE and refractory  thrombocytopenia were treated with CYC

ς Dose:  0.75ς1.0 g/m2 iv every month for at least 4 months

ς All patients  responded within 2-18 weeks

ς Low dose alternate day predisonewas sufficient to sustain remission in 6 pts for a mean 
of 5.6 years

ω In a study by Park et al,

ς 2 SLE pts with  refractory thrombocytopenia were treated with 500 mg of CYC every 2 
weeks for 3 months

ς Both patients responded and remission was maintained thereafter by a combination of 
low dose prednisolone with AZA or MMF

ω Toxicities:

ς bone marrow suppression, hemorrhagic cystitis

ς infertility, teratogenicity

ς development of secondary malignancy

BoumpasDT et al., Ann Intern Med 1990
Park HJ et al., J Korean Med Sci 2013 
CukerA et al., Blood 2016

Cyclophosphamide



ω ɮˉˇ˒ʰˋʾʸʶˍʰʽʹ̀ ˉ˂ʹ˄ʶˁˍˇ˃ʺ˃ʶˍʱˁh ʽh̄ ˈʁˉʽʻˎ˃ʾʰˍʹˌh̀ ʻʶ˄ˇˏˌ

ω 10ˇ 2̩015˂ʰˉʰˊʰˋˁˇˉʽˁʺˋˉ˂ʹ˄ʶˁˍˇ˃ʺ_ˉʰˊˇʵʽˁʺʰˏ˅ʹˋʹʰˊʽʻ˃ˇˏPLTs˃ ʷ˔ˊʽ

180000κl˃ ˁʰʽʁ̀˄ ˎ˄ʶ˔ʶʾʰˉˊˇˇʵʶˎˍʽˁʺˉˍ˗ˋʹ˃ʷ˔ˊʽ15000κl˃

ω 12̌ 2̩015 ˋˎʸʹˍʶʾˍʰʽ˃ʶ̱ ʹ˄hˋʻʶ˄ʺ̱ʁ̌ ˄ʵʶ˔ˈ˃ʶ˄ˇ˔ˇˊʺʴʹˋʹˌʰʴ˖˄ʽˋˍʺ

ˎˉˇʵˇ˔ʷʰʻˊˇ˃ʲˇˉˇʽʹˍʾ˄ʹˌ

ω ɶʰˋʻʶ˄ʺˌˋˎ˄ʰʽ˄ʶʾˁʰʽ̱ʾ ʻʶˍʰʽˋ Eʁltrombopag50 mgʹ˃ʶˊʽˋʾ˖ˌˁʰʽʁ̀˄ ˎ˄ʶ˔ʶʾʰ

ˋ 7ʁ5mgʹ˃ʶˊʽˋʾ˖ˌ_PLTs=20000-30000/ l˃

ω 1ˇ 2̩016ˉˊˇˋˍʾʻʶˍʰʽˁʰʽhy ʰʻʶʽˇˉˊʾ˃ʹ(100mgʹ˃ʶˊʾˋʽ˖ˌ) PLS=145000κl˃.

ω To˄ 3ˇ2016ʵʽʰˁˈˉˍʶˍʰʽˍĚltrombopag_PLTs=22000/ l˃

ω Xó ʹʴʶʾˍʰʽʶˁ˄ʷˇˎEltrombopag̀ ʶɻ ˈˋʹ50mg_PLTs=116000κl˃

ω ʁˁˍ˗˃̋ ˄ʶˌʰˊʴˈˍʶˊʰˇh ˊʽʻ˃ˈˌˍ˖˄h̔ ˃ˇˉʶˍʰ˂ʾ˖˄ʺˍʰ˄>100000κl˃

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ Ǫ (ǿ)



Study No. Outcome Comments

Coon 18 78% response, 6% relapse,  10% durable 
remission, 12 months  median follow-up

Gruenberg 12 50% response, 17%  durable remission, 73.2 
months median follow ςup

Hall 14 21% response, 79% relapse, 14% durable 
remission, 21.6 months median follow-up

Arnal 17 65%  response, 55.2 months median follow-up 1 splenectomisedpt died of sepis

Rivero 15 More deaths, cutaneous vasculitis, 
immunosuppression and infections

Pts with SLE and cytopeniasundergoing 
splenectomy were compared to  non 
splenectomisedmatched patients

Li 11 81.9%response, 18.2% relapse , 9% durable 
remission, 36 months median follow-up

No perioperative morbidity or mortality or 
increased disease activity

Zhou 20 85%  response, 15% relapse, 42 months 
median follow-up

None of the patients experienced any 
postoperative infection, bleeding or 
thrombotic events or increased disease 
activity

You 25 64% response, 36% relapse, 32% durable 
remission  

Mortality 0; morbidity 24%

Coon WW Am J Surg 1988; Gruenberg JC et al., Am Surg 1986; Hall S et al., Ann Intern Med 1985; Arnalet al J Rheumatol2002
Rivero SJ et al, Arch Int Med 1979;  Li et al RheumatolInt 2011; You N et al



Study No. Outcome Comments

Coon 18 78% response, 6% relapse,  10% durable 
remission, 12 months  median follow-up

Gruenberg 12 50% response, 17%  durable remission, 73.2 
months median follow ςup

Hall 14 21% response, 79% relapse, 14% durable 
remission, 21.6 months median follow-up

Arnal 17 65%  response, 55.2 months median follow-up 1 splenectomisedpt died of sepis

Rivero 15 More deaths, cutaneous vasculitis, 
immunosuppression and infections

Pts with SLE and cytopeniasundergoing 
splenectomy were compared to  non 
splenectomisedmatched patients

Li 11 81.9%response, 18.2% relapse , 9% durable 
remission, 36 months median follow-up

No perioperative morbidity or mortality or 
increased disease activity

Zhou 20 85%  response, 15% relapse, 42 months 
median follow-up

None of the patients experienced any 
postoperative infection, bleeding or 
thrombotic events or increased disease 
activity

You 25 64% response, 36% relapse, 32% durable 
remission  

Mortality 0; morbidity 24%

Coon WW Am J Surg 1988; Gruenberg JC et al., Am Surg 1986; Hall S et al., Ann Intern Med 1985; Arnalet al J Rheumatol2002
Rivero SJ et al, Arch Int Med 1979;  Li et al RheumatolInt 2011; You N et al



ω ɮˉˇ˒ʰˋʾʸʶˍʰʽʹ̀ ˉ˂ʹ˄ʶˁˍˇ˃ʺ˃ʶˍʱˁh ʽh̄ ˈʁˉʽʻˎ˃ʾʰˍʹˌh̀ ʻʶ˄ˇˏˌ

ω 10ˇ 2̩015˂ʰˉʰˊʰˋˁˇˉʽˁʺˋˉ˂ʹ˄ʶˁˍˇ˃ʺ_ˉʰˊˇʵʽˁʺʰˏ˅ʹˋʹʰˊʽʻ˃ˇˏPLTs˃ ʷ˔ˊʽ

180000κl˃ ˁʰʽʁ̀˄ ˎ˄ʶ˔ʶʾʰˉˊˇˇʵʶˎˍʽˁʺˉˍ˗ˋʹ˃ʷ˔ˊʽ15000κl˃

ω 12̌ 2̩015 ˋˎʸʹˍʶʾˍʰʽ˃ʶ̱ ʹ˄hˋʻʶ˄ʺ̱ʁ̌ ˄ʵʶ˔ˈ˃ʶ˄ˇ˔ˇˊʺʴʹˋʹˌʰʴ˖˄ʽˋˍʺ

ˎˉˇʵˇ˔ʷʰʻˊˇ˃ʲˇˉˇʽʹˍʾ˄ʹˌ

ω ɶʰˋʻʶ˄ʺˌˋˎ˄ʰʽ˄ʶʾˁʰʽ̱ʾ ʻʶˍʰʽˋ Eʁltrombopag50 mgʹ˃ʶˊʽˋʾ˖ˌˁʰʽʁ̀˄ ˎ˄ʶ˔ʶʾʰ

ˋ 7ʁ5mgʹ˃ʶˊʽˋʾ˖ˌ_PLTs=20000-30000/ l˃

ω 1ˇ 2̩016ˉˊˇˋˍʾʻʶˍʰʽˁʰʽhy ʰʻʶʽˇˉˊʾ˃ʹ(100mgʹ˃ʶˊʾˋʽ˖ˌ) PLS=145000κl˃.

ω To˄ 3ˇ2016ʵʽʰˁˈˉˍʶˍʰʽˍĚltrombopag_PLTs=22000/ l˃

ω Xó ʹʴʶʾˍʰʽʶˁ˄ʷˇˎEltrombopag̀ ʶɻ ˈˋʹ50mg_PLTs=116000κl˃

ω ʁˁˍ˗˃̋ ˄ʶˌʰˊʴˈˍʶˊʰˇh ˊʽʻ˃ˈˌˍ˖˄h̔ ˃ˇˉʶˍʰ˂ʾ˖˄ʺˍʰ˄>100000κl˃

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ Ǫ (ǿ)



TPO- receptor agonists

ς increase platelet production and
proliferation

ς improveTregfunction

ς increase Breg numbers in non-
splenectomisedpatients

ς modulation of the expressionof the
activator and inhibitor CŎʴwǎon
monocytes

Perera M et al, Hematology 2017
ZuffereyA et al, J ClinMed 2017



Thrombopoietin Receptor Agonists

Romiplostim
Eltrombopag



AMG 531 (Romiplostim) 

Á ɄɟɤŰŮɥɜɘəɧɛɧɟɘɞɢɤɟɑɠɞɛɞɚɞɔɑŬ

ɛŮŰɖɜŮɜŭɞɔŮɜɐTPO.

Á ɄɟɞɥɧɜůɨɜŰɖɝɖɠFc əŬɘ́ŮˊŰɘŭɑɤɜ

ŬɜɎɚɞɔɤɜŰɖɠTPO.

Á ɆɡɜŭɏŮŰŬɘůŰɞɜɡˊɞŭɞɢɏŬůŰɖɜɑŭɘŬ

ɗɏůɖɛŮŰɖɜŮɜŭɞɔŮɜɐɠɇɅɃ.

Á ɉɞɟɖɔŮɑŰŬɘɡˊɞŭɞɟɑɤɠɛɑŬűɞɟɎ

ŰɖɜŮɓŭɞɛɎŭŬ.

Fc əɚɎůɛŬ  Ŭɜɗɟɩˊɘɜɖɠ  ȽgG1 ɄŮˊŰɘŭɘəɏɠ ŬɚɡůɑŭŮɠ 

Ūɏůɖ ůɨɜŭŮůɖɠ ɛŮ TPO-R



Eltrombopag (SB497115, Promacta)

Á ɄɟɧəŮɘŰŬɘɔɘŬɛɖ-ˊŮˊŰɘŭɘəɧɛɘəɟɧɛɧɟɘɞ

(MW=442 Da) ˊɞɡŭɘŮɔŮɑɟŮɘŰɞɜɇɅɃ-R.

Á ɆɡɜŭɏŮŰŬɘɛŮŰɖŭɘŬɛŮɛɓɟŬɜɘəɐˊŮɟɘɞɢɐ

ŰɞɡɇɅɃ-R ůŮɗɏůɖŭɘŬűɞɟŮŰɘəɐŬˊɧŬɡŰɐ

ŰɖɠɇɅɃ.

Á ȹŮɜŬɜŰŬɔɤɜɑɕɞɜŰŬɘŰɖɜɇɅɃ,ŬɚɚɎŬůəɞɨɜ

ŬɗɟɞɘůŰɘəɐŭɟɎůɖ.

Á ɉɞɟɖɔŮɑŰŬɘŬˊɧŰɞůŰɧɛŬ.

ɆɡɔəɏɜŰɟɤůɖůŰɞ́ ɚɎůɛŬ® 70% ɛŮ

ˊɞɚɡŭɨɜŬɛŬəŬŰɘɧɜŰŬ(Ca++, ŬɜŰɘɧɝɘɜŬ)

ȷɜŬůŰɏɚɚŮɘŰɞOATP1B1 (organic anion

transporting polypeptide); ŬɚɚɖɚŮˊɘŭɟɎɛŮ

ůŰŬŰɑɜŮɠ.
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Study No. No of prior 
treatments

TPO--R Respose Comments

Terriou 13 median 5.5 Romiplostim 36%, 
eltrombopag28%,                   
both 36%

OR: 93% Thromboticevents 3 pts: Arterial TEs
in 2 patients with a history of APS; 2
VenousTEsin a patient treated with
Romiplostim

Maroun 3 2-5 Romiplostim 1 pt, 
eltrombopag1pt,                            
both 1pt

OR: 100% No thromboses, no flares.
1 pt maintainedresponsefor at least6
months following eltrombopag
discontinuation

Lusa 4 median 3.5 Romiplostim 4 pts, 
eltrombopag&                          
romiplostim 1 pt

OR: 75% No response in a patient with APS.
Noflares,no thrombosesno bleeding

Mangano 2 median 4.5 Romiplostim 1 pt, 
eltrombopag1pt

OR: 100% Noadverseevents

Alkaabi 1 4 Eltrombopag²NR             
then romiplostim

Noadverseevents

Tomov 1 3 Romiplostim Renal thrombotic microangiopathy

TerriouL et al., Blood 2016; MarounMC et al., Lupus 2014 
LusaA et al., Lupus 2018; Manganoet al., J Rheumatol2014
AlkaabiJK et al., Lupus 2012; TomovLupus 2013

TPO- receptor agonists



ω 18 pts with SLE-ITP treated with TPO-Ras were included in the study

ω 10(55%) had +veaPLand 5 (27%) definitive APS

ω 6 pts received romiplostim, 5 pts eltrombopagand 7 pts both

ω After a median  follow-up of 14 months:

ς 94% OR, 61% CR

ς 2 pts relapsed following CR

ω Median time to response: romiplostim 30 days, eltrombopag17.5 days

ω Adverse events:

ς 2 pts arthralgia, 1 pt elevated liver enzymes

ς 5 pts developedthromboembolicevents:.

ω4 arterialTEsin 4 pts with APSor +veaPL

ω2 venousTEsin 1 pt w/o APS

Guitton Z et al., Rheumatology 2018



ω ɮˉˇ˒ʰˋʾʸʶˍʰʽʹ̀ ˉ˂ʹ˄ʶˁˍˇ˃ʺ˃ʶˍʱˁh ʽh̄ ˈʁˉʽʻˎ˃ʾʰˍʹˌh̀ ʻʶ˄ˇˏˌ

ω 10ˇ 2̩015˂ʰˉʰˊʰˋˁˇˉʽˁʺˋˉ˂ʹ˄ʶˁˍˇ˃ʺ_ˉʰˊˇʵʽˁʺʰˏ˅ʹˋʹʰˊʽʻ˃ˇˏPLTs˃ ʷ˔ˊʽ

180000κl˃ ˁʰʽʁ̀˄ ˎ˄ʶ˔ʶʾʰˉˊˇˇʵʶˎˍʽˁʺˉˍ˗ˋʹ˃ʷ˔ˊʽ15000κl˃

ω 12̌ 2̩015 ˋˎʸʹˍʶʾˍʰʽ˃ʶ̱ ʹ˄hˋʻʶ˄ʺ̱ʁ̌ ˄ʵʶ˔ˈ˃ʶ˄ˇ˔ˇˊʺʴʹˋʹˌʰʴ˖˄ʽˋˍʺ

ˎˉˇʵˇ˔ʷʰʻˊˇ˃ʲˇˉˇʽʹˍʾ˄ʹˌ

ω ɶʰˋʻʶ˄ʺˌˋˎ˄ʰʽ˄ʶʾˁʰʽ̱ʾ ʻʶˍʰʽˋ Eʁltrombopag50 mgʹ˃ʶˊʽˋʾ˖ˌˁʰʽʁ̀˄ ˎ˄ʶ˔ʶʾʰ

ˋ 7ʁ5mgʹ˃ʶˊʽˋʾ˖ˌ_PLTs=20000-30000/ l˃

ω 1ˇ 2̩016ˉˊˇˋˍʾʻʶˍʰʽˁʰʽhy ʰʻʶʽˇˉˊʾ˄ʹ(100mgʹ˃ʶˊʾˋʽ˖ˌ) PLS=145000κl˃.

ω To˄ 3ˇ2016ʵʽʰˁˈˉˍʶˍʰʽˍĚltrombopag_PLTs=22000/ l˃

ω Xó ʹʴʶʾˍʰʽʶˁ˄ʷˇˎEltrombopag̀ ʶɻ ˈˋʹ50mg_PLTs=116000κl˃

ω ʁˁˍ˗˃̋ ˄ʶˌʰˊʴˈˍʶˊʰˇh ˊʽʻ˃ˈˌˍ˖˄h̔ ˃ˇˉʶˍʰ˂ʾ˖˄ʺˍʰ˄>100000κl˃

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ Ǫ (ǿ)



Therapy Options for ITP

Provan D, et al. Blood. 2010;115:168-186.

Clinical Situation Therapy Options

First line (initial treatment 

for newly diagnosed ITP)

Corticosteroids: dexamethasone, methylprednisolone, 

prednis(ol)one

IVIg

Second line

Azathioprine

Cyclosporin A

Cyclophosphamide

Danazol

Dapsone

Mycophenolate mofetil

Rituximab

Splenectomy

TPO receptor agonists (romiplostim and eltrombopag)

Vinca alkaloids

Treatment for patients 

failing first- and second-line 

therapies

Category A*: TPO receptor agonists

Category BÀ: campath-1 H, combination of first- and second-

line therapies, combination chemotherapy, HSCT

*Sufficient data to support recommendation.
ÀMinimal data to support recommendation; potential for considerable toxicity.



Mucophenolate Mofetil

ω There are case reports on the successful use of MMF in  SLE patients with 

refractory thrombocytopenia

ω MMF has been administered both as treatment of severe resistant 

thrombocytopenia and as maintenance

ω Dose: 500-1000mg daily

ω Toxicities:

ςHeadache, diarrhea, nausea, anorexia, infection, liver function test 

abnormalities

VasooS et al., Lupus 2013
Park HJ et al., J Korean Med Sci 2013 
Chang HK et al, J Korean Med Sci 2005



ω ÀFc- rɹeceptor expression on monocytes [Àin platelet phagocytosis. 

ω Àthe proliferation of lymphocytes upon stimulation withmitogens 

ω Àthe production of pro-inflammatory cytokines, while ¿anti-inflammatory cytokines

ω promotes lymphocyte differentiation into T-regs  that could lead to a decrease in platelet 

phagocytosis

ω Side effects/Cautions

ς Transaminitis, liver cancer 

ς Thrombosis,  bronochorpulmonaryfibrosis 

ς Virilization, ammenorhea

ς Measure PSA levels before starting therapy

Danazol

Fayyaz A et al., Lupus Science Med 2015
GalanopoulosN et al., Mediterr J Rheumatol2017
AudiaS et al Rev Med Interne 2016



ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ ǪI (a)

ω A 24 year female presentedto the emergencydepartment becauseof epigastralgiawhich

hadstartedtwo daysearlier. Thepatient hadbeendiagnosedwith SLEfour yearsearlierand

wastreated with prednisoneandhydroxychloroquine

ω At the ER the clinical examination was insignificant The blood tests showed anemia,

increased reticulocytesand LDH,elevatedtotal and indirect bilirubin, with normal liver and

renalfunction tests. ECG,chestX-rayandabdominalultrasoundwere normal.

ω Becauseof hematologicand biochemicalabnormalitiessuggestiveof hemolyticanemiathe

patient wasadmittedandtreated with an increasein the usualdoseof prednisone

ω On the following day anemia worsened and thrombocytopeniadeveloped. The patient

presenteda suddenneurologicallanguageŘŜŬŎƛǘand loss of strength in her right hand,

whichfully recoveredafter a few hours.

ω A cerebro-vascularMRI revealedmultiple acute lacunarinfarcts in the right cerebellarand

left frontal hemisphere



ω NoPT,aPTTprolongation; normalD-dimersandfibrinogen

ω /ƻƳōΩǎtest wasnegative,haptoglobinlevelswere low andANAwaspositive

ω Creatine and urea levels were slightly increased and urinalysis revealed proteinuria,

microscopichematuria,white andred bloodcells

ǭicroangiopathic Hemolytic Anemia and Thrombocytopenia

ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ ǪI (Ǿ)



ǭicroangiopathic Hemolytic Anemia                  
and Thrombocytopenia (MAHA - T)

MAHA-T

DIC

Thrombotic Microangiopathy 
(TMA)*

Thrombotic Thrombocytopenic 
Purpura (TTP)

Shiga toxin producing 
Escherichia coli Hemolytic 
Uremic Syndrome (HUS)

AypicalHUS

Secondary  TMA**

*MAHA-T & evidence of end-organ damage/ischemia

*Autoimmune disease, Drugs, Infections, Cancer, Malignant Hypertension, Pregnancy, Transplantation



Thrombotic Microangiopathy 

ω Hererogeneousgroupof disorders

ω Common clinical and laboratory

findings

ω Microvascular thrombosis or

occlusionof endothelium leading to

organischemia

Winters JL  Hematology Am Soc HematolEduc Program. 2017



ǭicroangiopathic Hemolytic Anemia                  
and Thrombocytopenia (MAHA - T)

MAHA-T

DIC

Thrombotic Microangiopathy 
(TMA)*

Thrombotic Thrombocytopenic 
Purpura (TTP)

Shiga toxin producing 
Escherichia coli Hemolytic 
Uremic Syndrome (HUS)

AypicalHUS

Secondary  TMA**

*MAHA-T, Evidence of end-organ damage/ischemia

*Autoimmune disease, Drugs, Infections, Cancer, Malignant Hypertension, Pregnancy, Transplantation



DIC                                               TTP



Scully M et al BJH 2012

ǭǥǩǥ- Ǵ:Investigation



o Thrombocytopenia 

o Microangiopathic hemolytic anemia

o Neurological deficits

o Renal Dysfunction

o Fever

Thrombotic Thrombocytopenic Purpura (TTP)

Crawley J et al Hematology 2013



V 1-4% of SLE pts develop TTP

V Mortality rate: 12.4%-62.5%

V Challenging diagnosis as  SLE and TTP share elements of the classic pentad

V Pathogenesis:

Å endothelial cell activation

Å complement activation

Å 2ndary APL: imbalance in thrombin production and fibrinolysis

Å resistance of vWFto cleavage by ADAMTS13

Å decreased ADMTS13 activity

SLE- TTP
Pathogenesis

Jiang  H  et al.,  Clin Rheumatol2014
Letchumananet al., Rheumatology 2009
LansiganF et al.,  Rheumatology 2011



ŰȉȈŀǾȎŶȃȄǼ ŰȉȈŀǾȈÙŴȆȃȄǼ ǱȈȉŷȒȉŲ
ǱŲȂȈǿǻȆŴȃŲ 

ω O ˉʰˊʱʴ˖˄von Willebrand ˋˎ˄ˍʾʻʶˍʰʽˋˍʰ

˃ʶʴʰˁʰˊˎˇˁˏˍˍʰˊʰˁʰʽ̀ ˍʰʁ ˄ʵˇʻʹ˂ʽʰˁʱ

ˁˏˍˍʰˊʰ

ω ɲʽʰ˃ʶˋˇ˂ʰʲʶʾˍʹɻ ʷˋ˃ʶˎˋʹPLTs̀ ˍʹ˄̄ʁ ˊʽˇ˔ʺ

ˍʹˌhɹ ʴʶʽʰˁʺˌʲ˂ʱʲʹˌ

ω ʅˎ˄ˍʾʻʶˍʰʽ˃ʶ̱ ʹ˃ ˇˊ˒ʺ˃̌˄ˇ˃ʶˊ˗˄ˉˇˎ̀ˍʹ

ˋˎ˄ʷ˔ʶʽʰʵʽ˃ʶˊʾʸˇ˄ˍʰʽˁʰʽh ˁˇ˂ˇˏʻ˖ˌ

ˉˇ˂ˎ˃ʶˊʾʸˇ˄ˍʰʽ

ω ʆʰˎ ˉʶˊ˃ʶʴʷʻʹ(UL)ˉˇ˂ˎ˃ʶˊʺˍˇvˎWFʶʾ˄ʰʽ

ʽʵʽʰʾˍʶˊʰʶ˄ʶˊʴʱʰˉˈhʽ˃ˇˋˍʰˍʽˁʺˌʱˉˇ˕ʹˌ

ω ʆʰ̄ ˇ˂ˎ˃ʶˊʺʰˎˍʱɻ̔ ʰˋˉ˗˄ˍʰʽ˒ˎˋʽˇ˂ˇʴʽˁʱ,

ˋˎ˄ʻʺˁʶˌˋˍˊˇʲʽ˂˗ʵˇˎˌˊˇʺˌΣh̄ ˈ̱ ʹ˄

ADAMTS13

ω ɮ˄ʶˉʱˊˁʶʽʰADMTS 13 ˂ˈʴ˖h ˎˍˇ-

ʰ˄ˍʽˋ˖˃ʱˍ˖˄²ʃʰˊˇˎˋʾʰˁʰʽ̄ʰˊʰ˃ˇ˄ʺˋo̱

ˉ˂ʱˋ˃ʰˎˉʶˊ˃ʶʴʷʻ˖˄ˉˇ˂ˎ˃ʶˊ˗˄vWF



ω The onset of SLE preceded, coincided or followed TTP onset in 50.5%, 45.7% and 

3.8%, respectively

ω Neurological symptoms  occurred in 76.2% of cases

ω Renal impairment occurred in 83.8% of cases

ω Thrombocytopenia, anemia and ³LDH occurred in 100%, 92.4% and 81.9% of 

cases. Schistocytes were present  in 100% of cases

ω Severe ADMTS13 deficiency was detected in 40.5% of pts 

ω +ve/ƻƻƳōΩǎtest in 22.5% of cases



ɸ˄ʹˍˈˍʹˍʰ мнΣо҈



ǱŴȉɻÙŶȎŵȁ ŲŵȂŴȆȈȒȊ ǪI (ǿ)

ω Microangiopathic anemia along with thrombocytopenia renal and  neurological deficits  was 

suggestive of TTP/TTP-like

ω Plasma exchange and steroid increase were initiated

ω After three plasma exchange sessions, platelet counts and LDH levels were normalized, but 

two days later these parameters declined

ω Pulse IV cyclophosphamide was administered and two days later platelet counts and LDH 

levels normalized and Hgb levels were increased.

ω Plasma exchange was suspended after a total of 21 sessions and the pattern of steroids were 

reduced

ω At  3 years  after discharge she remains in complete hematologic remission requiring no 

treatment other than low-dose prednisone.





Initial Approach

ω When evaluating a patient with thrombocytopenia 3 questions need to be 

taken into consideration:

1. Has pseudothrombocytopeniabeen excluded?

2. What is the most probable cause 

3. What is the risk of bleeding based the platelet number and the cause 

of thrombocytopenia



ɊȺɈ



Estimation of the bleeding risk                       
based on PLT numbers

ω150,000- 50,000/˃[: asymptomatic

ω50,000 - 30,000/˃ [:  patients rarely present with purpura, 

although they may have excessive bleeding with trauma 

ω30,000-10,000/˃ [:  spontaneous bruising and purpura;  

bleeding with minimal trauma

ω<10,000/˃[: significantspontaneousbleeding

IzakM et al.,F1000Prime Reports 2014,
Stasi R Hematology Am Soc HematolEduc Program. 2012



Approach to the patient                                
with thrombocytopenia

Patient History

Physical Examination

Complete blood cell count, peripheral blood smear

Additional investigations



Patient History

ω Acute or chronic?

ω Medication history

ω Recent viral and bacterial infections

ω Vaccinations

ω Recent travels

ω Pregnancy

ω Medical history

ω Dietary habits

ω Alcohol consumption  

ω Symptoms suggestive of malignancy

ω Recent transfusion

ω Family history of thrombocytopenia

IzakM et al.,F1000Prime Reports 2014,
Stasi R Hematology Am Soc HematolEduc Program. 2012



Impaired production

A. Bone marrow Aplasia

ς Inherited platelet disorders

ς Acquired marrow disorders

ωIdiopathic

ωSecondary

V Drugs, chemicals

V Infections

V Irradiation

V Alcohol

V Infiltration

V Aplastic anemia

B. Ineffective hematopoiesis

ς Nutritional deficiencies

ς Myelodysplastic syndromes

Increased destruction

ς Immune mediated

ωAutoimmune (1ry and 2ry)

ωIsoimmune, alloimmune

ωDrug-induced

ς Increased consumption

ωThrombotic microangiopathies

ωHemangiomas

ωArtificial Surfaces

ωDiffuse intravascular coagulation

ωPregnancy associated: 
preeclampsia, HELLP

Abnormal distribution
ωHypersplenism

Hemodilution



SLE- Thrombocytopenia
Causes

ωImmune-mediated

ςantiplatelet Abs, aPLAbs, lupus anticoagulant, antithrombopoietinAbs

ςdrug-induced

ωNonimmune drug-induced 

ωSplenomegaly

ωThrombotic microangiopathy

ωAPS

Fayyaz A et al.Lupus Science Med 2015



ω Thrombocytopenia (<100x109/L) has been reported in 20%-40% of SLE 
patients

ω It may be the first manifestation of lupus in up to 16% of patients, 
presenting months or as early as 10 years before diagnosis.

ω 3%-15% ITP patients will eventually develop SLE



SLE-ITP
39%

pSS-ITP
19%

APS-ITP
2%

DM-ITP
2%

SSc-ITP
1%

UCTD-ITP
5%

RA-ITP
4%

Primary-ITP
28%

APS=primaryantiphospholipid syndrome, DM=dermatomyositis,ITP=immunethrombocytopenia, pSS=primary
Sjogren syndrome, RA=rheumatoid arthritis, SLE=systemiclupus erythematosus, SSc=systemic sclerosis,
UCTD=undifferentiatedconnectivetissuedisease.

Liu Y et al Medicine 2016



Liu Y et al Medicine 2016



Liu Y et al Medicine 2016

In SLE-ITP patients ́ baseline C3 levels correlate with  ³risk of thrombocytopenia relapse                            
(ZiakasPD et al Ann Rheum Dis 2007)



ω E̱ ʶˊˇʴʶ˄ʺˌˇ˃ʱʵʰʵʽʰˍʰˊʰ˔˗˄

ω Common clinical and laboratory

findings

ω Microvascular thrombosis or

occlusionof endothelium leading to

organischemia

Winters JL  Hematology Am Soc HematolEduc Program. 2017



Thrombotic Microangiopathy (TMA) in SLE

VRenal-limited TMA

VThrombotic-thrombocytopenic purpura-like

VTTP with +veaPL

Babar S et al., Rheum Dis Clin N Am 2018



Thrombotic Microangiopathy (TMA) in SLE

VRenal-limited TMA

ÅIn 1 study TMA lesion were seen in 24% cases of lupus nephritis

ÅPathophysiology: 

üactivation of the classic and alternate complement pathway

Babar S et al., Rheum Dis Clin N Am 2018
Song D et al.,  Arthritis Res Ther2013



o Thrombocytopenia 

o Microangiopathic hemolytic anemia

o Neurological deficits

o Renal Dysfunction

o Fever

Thrombotic Thrombocytopenic Purpura (TTP)

Crawley J et al Hematology 2013



V 1-4% of SLE pts develop TTP

V Mortality rate: 12.4%-62.5%

V Challenging diagnosis as  SLE and TTP share elements of the classic pentad

V Pathogenesis:

Å endothelial cell activation

Å complement activation

Å 2ndary APL: imbalance in thrombin production and fibrinolysis

Å resistance of vWFto cleavage by ADAMTS13

Å decreased ADMTS13 activity

Thrombotic Thrombocytopenic Purpura (TTP )
Pathogenesis

Jiang  H  et al.,  Clin Rheumatol2014
Letchumananet al., Rheumatology 2009
LansiganF et al.,  Rheumatology 2011



ŰȉȈŀǾȎŶȃȄǼ ŰȉȈŀǾȈÙŴȆȃȄǼ ǱȈȉŷȒȉŲ
ǱŲȂȈǿǻȆŴȃŲ 

ω O ˉʰˊʱʴ˖˄von Willebrand ˋˎ˄ˍʾʻʶˍʰʽˋˍʰ

˃ʶʴʰˁʰˊˎˇˁˏˍˍʰˊʰˁʰʽ̀ ˍʰʁ ˄ʵˇʻʹ˂ʽʰˁʱ

ˁˏˍˍʰˊʰ

ω ɲʽʰ˃ʶˋˇ˂ʰʲʶʾˍʹɻ ʷˋ˃ʶˎˋʹPLTs̀ ˍʹ˄̄ʁ ˊʽˇ˔ʺ

ˍʹˌhɹ ʴʶʽʰˁʺˌʲ˂ʱʲʹˌ

ω ʅˎ˄ˍʾʻʶˍʰʽ˃ʶ̱ ʹ˃ ˇˊ˒ʺ˃̌˄ˇ˃ʶˊ˗˄ˉˇˎ̀ˍʹ

ˋˎ˄ʷ˔ʶʽʰʵʽ˃ʶˊʾʸˇ˄ˍʰʽˁʰʽh ˁˇ˂ˇˏʻ˖ˌ

ˉˇ˂ˎ˃ʶˊʾʸˇ˄ˍʰʽ

ω ʆʰˎ ˉʶˊ˃ʶʴʷʻʹ(UL)ˉˇ˂ˎ˃ʶˊʺˍˇvˎWFʶʾ˄ʰʽ

ʽʵʽʰʾˍʶˊʰʶ˄ʶˊʴʱʰˉˈhʽ˃ˇˋˍʰˍʽˁʺˌʱˉˇ˕ʹˌ

ω ʆʰ̄ ˇ˂ˎ˃ʶˊʺʰˎˍʱɻ̔ ʰˋˉ˗˄ˍʰʽ˒ˎˋʽˇ˂ˇʴʽˁʱ,

ˋˎ˄ʻʺˁʶˌˋˍˊˇʲʽ˂˗ʵˇˎˌˊˇʺˌΣh̄ ˈ̱ ʹ˄

ADAMTS13

ω ɮ˄ʶˉʱˊˁʶʽʰADMTS 13 ˂ˈʴ˖h ˎˍˇ-

ʰ˄ˍʽˋ˖˃ʱˍ˖˄²ʃʰˊˇˎˋʾʰˁʰʽ̄ʰˊʰ˃ˇ˄ʺˋo̱

ˉ˂ʱˋ˃ʰˎˉʶˊ˃ʶʴʷʻ˖˄ˉˇ˂;ˎ˃ʶˊ˗˄vWF



ω The onset of SLE preceded, coincided or followed TTP onset in 50.5%, 45.7% and 

3.8%, respectively

ω Neurological symptoms  occurred in 76.2% of cases

ω Renal impairment occurred in 83.8% of cases

ω Thrombocytopenia, anemia and ³LDH occurred in 100%, 92.4% and 81.9% of 

cases. Schistocytes were present  in 100% of cases

ω Severe ADMTS13 deficiency was detected in 40.5% of pts 

ω +ve/ƻƻƳōΩǎtest in 22.5% of cases



ɸ˄ʹˍˈˍʹˍʰ мнΣо҈



H-M Tsai.  Am J Med 2013



Á ɩʍʋʎʃʀʐʅʆʘʏ ɛɻʇɼʚɿʀʏ

Á ʎʐʍʋɼʅʇʡɿʂʏ ʍʋʙȟ ʌɻʍɻɼɻʇɼʅɿʅʆʙʌɻʇʅʉɿʍʝʈʂʎʂ ʆɻʅ ʈʂʔɻʉʅʆʙ ʆɻʐɻʌʝʉʂʎʂ

Á ɚʍʐʂʍʅʋʒʇʀɼʡɿʀʅʏʀʌʅʆʋʅʉʖʉʚʀʏ 

Á ɚɾɾʀʅʋʔʀʅʍʋʑʍɾʅʆʘʏ  ʀʌʀʈɼʗʎʀʅʏ

Á ɳʉʐʋʉʂ ʎʖʈɻʐʅʆʙ ʆɻʐɻʌʝʉʂʎʂ  ɉɿʍʋʈʀʚʏ ʈʀɾʗʇʖʉ ɻʌʋʎʐʗʎʀʖʉɊ



H-M Tsai.  Am J Med 2013



H-M Tsai.  Am J Med 2013





H-M Tsai.  Am J Med 2013

TTPHematopoetic
stem cell 
transplantation



H-M Tsai.  Am J Med 2013

TTPHematopoetic
stem cell 
transplantation



ɢɝɢɨɩɚɡɠɫ

ÁʅˉˇˊʰʵʽˁʺΥ

ÁɹgGόˋˉʰ˄ʽˈˍʶˊʰ IgA/IgM) ɮbs

ʷ˄ʰ˄ˍʽ ADAMTS13

Á O̔ ˁˇʴʶ˄ʺˌ

Áɾʶˍʰ˂˂ʱ˅ʶʽˌ ˍʹˌ ADAMTS13

ɝɞɭɬɞɪɨɩɚɡɠɫ

Áɮʗʍʈɻʆɻȡ
Áɬʅʆʇʋʌʅɿʚʉʂ, ʆʇʋʌʅɿʋɾʍʘʇʂ

Áɣʅʉʚʉʂȟ ɫʅʈɼɻʎʐɻʐʚʉʂ

Áɬʍʅʈʀʃʍʋʌʍʚʈʂ, PegylatedIFN

ÁɠɢV

Á Kʞʂʎʂ-ɤʋʔʀʚɻ

Áɚʑʐʋʗʉʋʎɻɦʋʎʙʈɻʐɻ



ɢɝɢɨɩɚɡɠɫ

ÁʅˉˇˊʰʵʽˁʺΥ

ÁɹgGόˋˉʰ˄ʽˈˍʶˊʰ IgA/IgM) ɮbs

ʷ˄ʰ˄ˍʽ ADAMTS13

Á O̔ ˁˇʴʶ˄ʺˌ

Áɾʶˍʰ˂˂ʱ˅ʶʽˌ ˍʹˌ ADAMTS13



Á O ˉʰˊʱʴ˖˄von Willebrand ˋˎ˄ˍʾʻʶˍʰʽˋˍʰ

˃ʶʴʰˁʰˊˎˇˁˏˍˍʰˊʰˁʰʽ̀ ˍʰʁ ˄ʵˇʻʹ˂ʽʰˁʱ

ˁˏˍˍʰˊʰ

Á ɲʽʰ˃ʶˋˇ˂ʰʲʶʾˍʹɻʷˋ˃ʶˎˋʹPLTs̀ ˍʹ˄̄ʁˊʽˇ˔ʺ

ˍʹˌhɹ ʴʶʽʰˁʺˌʲ˂ʱʲʹˌ

Á ʅˎ˄ˍʾʻʶˍʰʽ˃ʶ̱ ʹ˃ ˇˊ˒ʺ˃̌˄ˇ˃ʶˊ˗˄ˉˇˎ̀ˍʹ

ˋˎ˄ʷ˔ʶʽʰʵʽ˃ʶˊʾʸˇ˄ˍʰʽˁʰʽh ˁˇ˂ˇˏʻ˖ˌ

ˉˇ˂ˎ˃ʶˊʾʸˇ˄ˍʰʽ

Á ʆʰ̄ ˇ˂ˎ˃ʶˊʺʰˉˇʻʹˁʶˏˇ˄ˍʰʽˋˍʰ̀˖˃ʱˍʽʰ

Weber-Paladeˍ˖˄ʁ˄ʵˇʻʹ˂ʽʰˁ˗˄ˁˎˍˍʱˊ˖˄ʺ

ˋˍʰ̟̀ ˃ʱˍʽʰʰ̱ ˖P˄LTs

Á ʆʰˎ ˉʶˊ˃ʶʴʷʻʹ(UL)ˉˇ˂ˎ˃ʶˊʺˍˇvˎWFʶʾ˄ʰʽ

ʽʵʽʰʾˍʶˊʰʶ˄ʶˊʴʱʰˉˈhʽ˃ˇˋˍʰˍʽˁʺˌʱˉˇ˕ʹˌ

Á ʆʰ̄ ˇ˂ˎ˃ʶˊʺʰˎˍʱɻ̔ ʰˋˉ˗˄ˍʰʽ˒ˎˋʽˇ˂ˇʴʽˁʱ,

ˋˎ˄ʻʺˁʶˌˋˍˊˇʲʽ˂˗ʵˇˎˌˊˇʺˌΣh̄ ˈ̱ ʹ˄

ADAMTS13



ɮɿɳʃɮʄɼɳɹɮADAMTS13

ÁAʑʐʋ-ɻʉʐʅʎʡʈɻʐɻ

Blombery P et al., J Blood Med 2014

ɩɻʍʋʑʎʚɻ ʆɻʅ ʌɻʍɻʈʋʉʙ ʎʐoʌʇʗʎʈɻ 
ʑʌʀʍʈʀɾʘʃʖʉʌ0ʇʑʈʀʍʡʉvWF



o E̱ ʺˋʽʰʶˉʾˉˍ˖ˋʹΥ лΣп-лΣс ˉʶˊʽˉˍ˗ˋʶʽˌ κмллллл ˉ˂ʹʻˎˋ˃ˇˏ

o ɳ˃˒ʰ˄ʾʸʶˍʰʽ  ˁˎˊʾ˖ˌ ˍʹ˄ пʹʵʶˁʰʶˍʾʰ ˍʹˌ ʸ˖ʺˌΣ ˋˎ˔˄ˈˍʶˊʰ ˋʶ 
ʴˎ˄ʰʾˁʶˌ

o ʁʽˁˇʴʶ˄ʺˌ˃ˇˊ˒ʺΥ

o ˃ˉˇˊʶʾ ˄ʰ  ʶˁʵʹ˂˖ʻʶʾ ˋʶ ˁʱʻʶ ʹ˂ʽˁʾʰ 

o ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˃ʶʴʱ˂ʹ ʷ˂˂ʶʽ˕ʹADAMTS 13 ́  ˄ˈˋˇˌ ʶˁʵʹ˂˗˄ʶˍʰʽ ˋʶ 
˄ʶˇʴ˄ʽˁʺ ʺ ˉˊ˗ʽ˃ʹ ˉʰʽʵʽˁʺ ʹ˂ʽˁʾʰ

o ʶ˄ʾˇˍʶ ʹ ˄ˈˋˇˌ ʶˁʵʹ˂˗˄ʶˍʰʽ ˋʶ ˃ʶʴʰ˂ˏˍʶˊʹ ʹ˂ʽˁʾʰ ˁʰʽ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ 
˃ʶ ʷˍʶˊˇ ʶˁ˂ˎˍʽˁˈˉʰˊʱʴˇ˄ˍʰ(ˁˏʹˋʹΣ ˂ˇʾ˃˖˅ʹΣ ˒ʱˊ˃ʰˁʰύ

Crawley J et al Hematology 2013



o ɸˊˇ˃ʲˇˉʶ˄ʾʰ όPLTs 10000-30000/ l˃)

o ɾʽˁˊˇʰʴʴʶʽˇˉʰʻʹˍʽˁʺ ʰʽ˃ˇ˂ˎˍʽˁʺ ʰ˄ʰʽ˃ʾʰ(ɶgb=8-10 g/dl)

o ɿʶˎˊˇ˂ˇʴʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ όˁˎ˃ʰʽ˄ˈ˃ʶ˄ʶˌύ

o ɿʶ˒ˊʽˁʺ ʰ˄ʶˉʱˊˁʶʽʰ 

o ʃˎˊʶˍˈˌ

Crawley J et al Hematology 2013



Áʃˊˇˋʵʽˇˊʽˋ˃ˈˌ ʶ˄ʸˎ˃ʽˁʺˌʶ˄ʶˊʴˈˍʹˍʰˌADAMTS 13:

Áʅʶ ʆʆP ʁ ˄ʶˊʴˈˍʹˍʰADAMTS13 <5%όфл҈ ʶʽʵʽˁˈˍʹˍʰύ

Áɳ˄ˊʴˈˍʹˍʰADAMTS13 Ҕр҈ ˁʰʽ ғпл҈ ˋʶ ˁˏʹˋʹΣ ˃ʶˍʶʴ˔ʶʽˊʹˍʽˁʱΣ 

˒˂ʶʴ˃ˇ˄ʺΣ ˇˎˊʰʽ˃ʾʰ

Áɮ˄ ʁ˄ʶˊʴˈˍʹˍʰADAMTS13<10%:

Áɴ˂ʶʴ˔ˇˌ ʰˎˍɮ̌bs

Áɮ˄ hˎ ˍˇAbs (-) ̱ ˈˍʶ sequencing

Scully M et al BJH 2012
Crawley J et al Hematology 2013
BlomberyP et al J Blood Med 2014



Scully M et al BJH 2012



ŰȉȈŀǾȎŶȃȄǼ ŰȉȈŀǾȈÙŴȆȃȄǼ ǱȈȉŷȒȉŲ
ǱŴȉȃȅȁÙŶȃȄȑ ŰŴȉŲÙŴȋŶȃȄȑ ǱȉȎŶȑȄȈȅȅȈ

Áɮ˃ʶˋʹʰ˄ˍʰˉˈˁˊʽˋʹ˄ʶˎˊˇ˂ˇʴʽˁʺˌˋˎ˄ʵˊˇ˃ʺˌ

Áɮˏ˅ʹˋʹˋˍʽˌˍʽ˃ʷˌPLTs̄ ʰˊʰˍʹˊʶʾˍʰʽ˃ʶˍʱ2 -́3ʹ

ˋˎ˄ʶʵˊʾʰ

Áɮˉˇˁʰˍʱˋˍʰˋʹʰˊʽʻ˃ˇˏPLTs̀ 1ʁʶʲʵˇ˃ʱʵʰ

ÁʆʰʶˉʾˉʶʵʰLDH ʶ˂ʰˍˍ˗˄ˇ˄ˍʰʽ˃ʶˍʱ̱ʹ˄

ˉ˂ʰˋ˃ʰ˒ʰiˊʶˋʹ, ʰ˂˂ʱ́ˇ˃ʰ˂ˇˉˇʾʹˋʺˍˇˎˌ

ʶʾ˄ʰʽʰˉˊˈʲ˂ʶˉˍʹ

Áɶ ʰ˄ʰʽ˃ʾʰhˉˇˁʰʻʾˋˍʰˍʰʽ˃ʶˍʱ̱ ʹ

ʻˊˇ˃ʲˇˉʶ˄ʾʰ

Áʆʶ˂ʶˎˍʰʾʰʰˉˇˁʰʻʾˋˍʰˍʰʽʹ˄ ʶ˒ˊʽˁʺ˂ʶʽˍˇˎˊʴʾʰ

Á90%ˍ˖˄h̀ ʻʶ˄˗˄ʰ˄ˍʰˉˇˁˊʾ˄ˇ˄ˍʰʽˉ˂ʺˊ˖ˌˋʶ

ʵʽʱˋˍʹ˃ʰ3ʶʲʵˇ˃ʱʵ˖˄

ɮˉˇˁ˂ʶʽˋ˃ˈˌ ˂ˇʾ˃˖˅ʹˌ
ʰˉˈ ˁʶ˄ˍˊʽˁʺ ʴˊʰ˃˃ʺ

ɮ˄ˍʰˉˈˁˊʽˋʹʎʐʂʉʌʇɻʎʈɻʒɻʚʍʀʎʂ

George JN Blood 2010
Scully M et al BJH 2012
Crawley J et al Hematology 2013
BlomberyP et al J Blood Med 2014

*

*ɼˎˁ˂ˇ˒˖ˋ˒ʰ˃ʾʵʹ
ɰʽ˄ˁˊʽˋˍʾ˄ʹ
ɼˎˁ˂ˇˋˉˇˊʾ˄ʹ



V ɚʍʔʅʆʙ ʃʀʍɻʌʀʚɻ ʈʀ ʌʇɻʎʈɻʒɻʚʍʀʎʂȾ ʔʋʍʙɾʂʎʂ ʌʇʗʎʈɻʐʋʏ

V ɚʉʋʎʋʆɻʐɻʎʐɻʇʐʅʆʙɻɾʖɾʙȾ Rituximab ɿʀʉ ʘʔʋʑʉ ʃʘʎʂ

V ɚʒʋʞʀʌʅʐʀʑʔʃʀʚʞʒʀʎʂʎʑʉʀʔʚʁʀʐɻʅʂʔʋʍʙɾʂʎʂʌʇʗʎʈɻʐʋʏȟʎʀ

ʎʑʔʉʝʐʂʐɻʌʋʑʑʌɻɾʋʍʀʞʀʐɻʅɻʌʝʐʋʒɻʅʉʝʐʑʌʋʀʉʝʏʀʆʗʎʐʋʑɻʎʃʀʉʙ

George JN Blood 2010
Scully M et al BJH 2012
Crawley J et al Hematology 2013
BlomberyP et al J Blood Med 2014



Á ɯɻʈʂʇʙ ɿʝʎʂ ɻʎʌʅʍʚʉʂʏ ɉήΦ mg), ʎʔʀʐʚʁʀʐɻʅ ʈʀ ʈʅʆʍʙ ɻʞʊʂʎʂ ʐʂʏ ʀʌʅɼʚʖʎʂʏ

Á ɩʍʋʒʞʇɻʊʂ ɾʅɻ DVT

Á ɮʑʇʅʆʝʋʊʞ

Á ɥʀʐɻɾɾʚʎʀʅʏ ɫɞ

Á ɥʀʐɻɾɾʚʎʀʅʏPLTs ʈʝʉʋ ʀʌʚ ɻʌʀʅʇʂʐʅʆʙʏȟ ɾʅɻ ʐʂ ʁʖʙȟ ɻʅʈʋʍʍɻɾʚɻʏ 

George JN Blood 2010
Scully M et al BJH 2012
Crawley J et al Hematology 2013
BlomberyP et al J Blood Med 2014



Á ʋ˖ˊʾˌʻʶˊʰˉʶʾʰʹ̒ ˄ʹˍˈˍʹˍʰˍʹʆ̩ʆPҒ90%

Á ʅˍ7̌5-90% ˍ˖˄hˋʻʶ˄˗˄ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽˉ˂ʺˊʹˌˏ˒ʶˋʹ˃̒ʁ ʶˊʰˉʶʾʰ1ʹˌ

ʴˊʰ˃˃ʺˌʲʰˋʽʸˈ˃ʶ˄ʹˋʶ̄˂ʰˋ˃ʰ˒ʰʾˊʶˋʹ

Á 30-60% ˍ˖˄h˄ˍʰˉˇˁˊʽ˄ˈ˃ʶ˄˖˄ʰˋʻʶ˄˗˄ʶ˃˒ʰ˄ʾʸʶʽˎˉˇˍˊˇˉʷˌʶʲʵˇ˃ʱʵʶˌ

˖ˌˁ ʰʽ̫̱ ʹ˃ʁ ˍʱ̱́ ˄h́ ˔ʽˁʺˏ˒ʶˋʹ

Á ɶˉ˂ʶʽˇ˕ʹ˒ʾʰʰˋʻʶ˄˗˄ˋʶˏ˒ʶˋʹʷ˔ˇˎ˄ˋʹ˃ʰ˄ˍʽˁʱ˃ʶʽ˖˃ʷ˄ˇˍʾˍ˂ˇʰˎˍˈ-Abs

ʷ˄ʰ˄ˍʽˍʹA̩DAMTS13 ˁʰʽ˒ˎ ˋʽˇ˂ˇʴʽˁʺʶ˄ʶˊʴˈˍʹˍʰADAMTS13. ɳˁ˄ ʷˇˎ

˃ʶʾ˖ˋʹˍʹˌʁ˄ʸˎ˃ʽˁʺˌʶ˄ʶˊʴˈˍʹˍʰˌʻʶ˖ˊʶʾˍʰʽʷ˃˃ʶˋˇˌʵʶʾˁˍʹˌˉʽʻʰ˄ʺˌ

ˎˉˇˍˊˇˉʺˌ(ʶˉʽ˂ʶˁˍʽˁʺʻʶˊʰˉʶʾʰ;)



Á ɮ˄ʰˋˎ˄ʵˎʰˋ˃ʷ˄ʹɮDAMTS 13:   ̡ˊʾˋˁʶˍʰʽ ˎˉˈ ʵˇˁʽ˃ʺ

Á anti-vWFnanobody:

Á ʃˊ˖ˍʶˀ˄ʹ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˉʶˊʽˇ˔ʷˌ  ˍ˖˄ ʲʰˊʷ˖˄ ʰ˂ˎˋʾʵ˖˄ ˍ˖˄ ʰ˄ˋˇˋˇ˒ʰʽˊʽ˄˗˄

Á ɸʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋʶ ˃ˇ˄ˍʷ˂ʰ ʸ˗˖˄& ʰˉˇʵʶˁˍˈ ˉˊˇ˒ʾ˂ ʰˋ˒ʱ˂ʶʽʰˌ ˋˍˇ˄ ʱ˄ʻˊ˖ˉˇ

Á ɿ-ʰˁʷˍˎ˂ˇˁˎˋˍʶˀ˄ʹ: 

Á ɮ˄ʰˋˍʷ˂˂ʶʽ  ˋˎˋˋ˗ˊʶˎˋʹ ʰʽ˃ˇˉʶˍʰ˂ʾ˖˄ ˁʰʽ ˃ʶʽ˗˄ʶʽ ˃ʷʴʶʻˇˌ ˉˇ˂ˎ˃ʶˊ˗˄ vWFin vitro

Á Eculizumab?

Á ɳ˄ʵʶʾ˅ʶʽˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ ˍˇˎ ˋˎ˃ˉ˂ʹˊ˗˃ʰˍˇˌ ό˃ʷ˔ˊʽ ˁʰʽ ˍˇ C5b-C9 ̀ ˏ˃ˉ˂ˇˁˇ

Á м ɮˋʻʶ˄ʺˌ ˃ʶ ʰ˄ʻʶˍʽˁʺTTP ̀ ʹ˃ʶʾ˖ˋʶ ˏ˒ʶˋʹ ˍʹˌ ˄ˈˋˇˎ ˈˍʰ˄ ʷ˂ʰʲʶ Eculizumab

NorisM et al Nat Rev Nephtrol2012
Crawley J et al Hematology 2013
BlomberyP et al J Blood Med 2014



H-M Tsai.  Am J Med 2013

TTPHematopoetic
stem cell 
transplantation



Á HUS infection-induced

Á Shiga-toxin producing E.coli

Á ShigellaDysenteriaetype 1

Á SteptococccusPneumoniae

Á Due to complement deregulation

Á Malignancy, Cancer Chemotherapy, 
Ionizing Radiation

Á Drug-induced

Á Transplantation

Á Pregnancy. HELLP syndrome

Á Autoimmune Disorders:

Á SLE

Á Antiphospholipidantibody syndrome

Á Glomerulopathy

Á Defective cobalaminmetabolism



Á O˒ ʶʾ˂ʶˍʰʽˁˎˊʾ˖ˌ ˋʶɳΦcoli όфл҈ ˉʶˊʽˉˍ˗ˋʶ˖˄ HUS ̀ ʶ ˉʰʽʵʾʰύ ˁʰʽ ˂ʽʴˈˍʶˊˇ ˋʶ 
Shigelladystenteriaeόˉʰˊʰʴ˖ʴʺ ˍˇ˅ʾ˄ʹˌ shiga)

Á O ̌ ˊˈˍˎˉˇˌʁмрΥɶт ˍʹˌ ɳ.coli  ʁ ʾ˄ʰʽ ʹ ˋˎ˔˄ˈˍʶˊʰ ʰʽˍʾʰ HUS ̀ ʶ ɰΦ ɮ˃ʶˊʽˁʺ ˁʰʽ ɲˎˍʽˁʺ 
ɳˎˊ˗ˉʹ

Á ɳˍʺˋʽʰ ʶˉʾˉˍ˖ˋʹ HUS ˂ ˈʴO̟15:H7Υ нκмллллл ˉʰʽʵʽʱ ʹ˂ʽˁʾʰˌғр ʷˍʹ

Á ɲʽʱˊˊˇʽʰ ʰˊ˔ʽˁʱ ˎʵʰˊʺˌ ˁʰʽ ʰoˁ˂ˇˏʻ˖ˌʰʽ˃ˇˊˊʰʴʽˁʺ ˃ʶ ˁˇʽ˂ʽʰˁˈ ʱ˂ʴˇˌ 
ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˃ʶˍʱ ʰˉˈ  о-у ʹ˃ʷˊʶˌ ʶˉ˗ʰˋʹˌ

Á ʆˊʽʱʵʰ ɶUS:˃ ʽˁˊˇʰʴʴʶʽˇˉʰʻʹˍʽˁʺ ʰʽ˃ˇ˂ˎˍʽˁʺ ʰ˄ʰʽ˃ʾʰΣ ʻˊˇ˃ʲˇˉʶ˄ʾʰ Σ ˇ˅ʶʾʰ ˄ʶ˒ˊʽˁʺ 
ʲ˂ʱʲʹ όрл҈ ʰˋʻʶ˄˗˄ ʰˉʰʽˍʶʾ ʰʽ˃ˇˁʱʻʰˊˋʹύ 

Á ʆˇ ɶUS ʁ ˉʽˉ˂ʷˁʶʽˍˇ мр҈ ˉʶˊʽˉˍ˗ˋʶ˖˄ ʰʽ˃ˇˊˊʰʴʽˁʺˌ ʵʽʱˊˊˇʽʰˌ ˂ˈʴ˖ E.coli,  5-10 
ʹ˃ʷˊʶˌ ˃ʶˍʱ ˍʹ˄ ʷ˄ʰˊ˅ʺ ˍʹˌ

Á ʅˎ˔˄ʱ ʰˎˍˈ˃ʰˍʹ ʰ˄ʱˁʰ˃˕ʹΣ ʰ˂˂ʱ ˇ ˁʾ˄ʵˎ˄ˇˌ ʻʰ˄ʱˍˇˎ ʺ ˄ʶ˒ˊʽˁʺˌ ʰ˄ʶˉʱˊˁʶʽʰˌ 
ˍʶ˂ʽˁˇˏ ˋˍʰʵʾˇˎ ʶʾ˄ʰʽ мн҈

Á ɳ˅˖˄ʶ˒ˊʽˁʷˌʶˁʵʹ˂˗ˋʶʽˌ ˋʶ ˉˇˋˇˋˍˈ мл҈-рл҈  ˁˎˊʾ˖ˌ ʰˉˈ ɼɿʅΣ ʰ˂˂ʱ ˁʰʽ 
ʴʰˋˍˊʶ˄ˍʶˊʽˁˈ ˁʰʽ ˃ˎˇˁʱˊʵʽˇ

Petruzziello-Pellegriniʆet al CurrOpinNephrolHypertens2012



Petruzziello-Pellegriniʆet al CurrOpinNephrolHypertens2012



LPS

Petruzziello-Pellegriniʆet al CurrOpinNephrolHypertens2012



Á ɠʎʞʉɿʀʎʂStx ʈʀʀʉɿʋʃʂʇʅɻʆʗʆʞʐʐɻʍɻ

ʋɿʂɾʀʚʎʀɻʉɻʐʋʇʙʌʍʖʐʀʛʉʅʆʙʏʎʞʉʃʀʎʂʏ

ʆɻʅɻʌʝʌʐʖʎʂ

Á ɫʞʉɿʀʎʂStx ʈʀʈʋʉʋʆʞʐʐɻʍɻʋɿʂɾʀʚʎʀ

ʌɻʍɻɾʖɾʙTNFɻ ʈʀɻʌʋʐʘʇʀʎʈɻʐʂʉ

ɻʞʊʂʎʂʐʋʑʑʌʋɿʋʔʘɻGb3Cer

Á ɠʎʞʉɿʀʎʂStx ʈʀʀʉɿʋʃʂʇʅɻʆʗʆʞʐʐɻʍɻ

ʋɿʂɾʀʚʎʀʌɻʍɻɾʖɾʙʆʑʐʐɻʍʋʆʅʉʖʉ,

ʔʑʈʋʆʅʉʡʉʆɻʅʈʋʍʚʖʉʌʍʋʎʆʝʇʇʂʎʂʏʈʀ

ɻʌʋʐʘʇʀʎʈɻʐʂʉʎʑʎʎʡʍʀʑʎʂʆɻʅ

ʌʍʋʎʆʝʇʇʂʎʂʐʖʉ ʆʑʐʐʗʍʖʉʐʂʏ

ʆʋʆʆʅʡɿʋʑʏʎʀʅʍʗʏʎʐʋʀʉɿʋʃʙʇʅʋ

ZojaC et al PediatrNephrol2010


