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von Willebrand factor (vWF)
vWF is an adhesive protein; bridges collagen to platelets 

receptor GPIb and leads to formation of platelet plug

Role in coagulation (fibrin clot) vWF is required to 
stabilize factor VIII.

Ristocetin test: it induces platelets agglutination in the 
presence of vWF (RIPA)

The antibiotic ristocetin causes vWF to bind the platelet 
receptor glycoprotein Ib (GpIb), so when ristocetin is 
added to normal blood, it causes agglutination

 لا طبریو gp1b قیرط نع endothelial لا عم platelets لا طبرب
platelets قیرط نع ضعب عم Gp2b

 لا طابترا ةیلعاف حصفب تسیت نع ةرابع اذھ
platelets لا عم endo لا قیرط نعvWF

بجیب tube فیھ دم وبضیف علیھ  Ristocetin بوجود ال VWF لو صار فیھ agglutination معناتھا Gp1b سلیم وقدر یربط ال 
p مع ال endo  اما لو ما صار فیھ agglutination  معناتھ ١ فیھ خلل او انھ مش موجود ولتحت رح نعرف عن مرض ما بكون 

Gp1b المھم ھون اعرف انھ ھالتیست مخصص ل ، Gp1b موجود فیھ



von Willebrand disease (vWD)
 The most common hereditary bleeding disorder (prevalence 0.1-1%).
Most cases are inherited as autosomal dominant disorder (AD).
Mild bleeding problems  - similar to a platelet function defect: mucous membrane 
bleeding, easy bruising, menorrhagia...

vWD : quantitative or qualitative defects of plasma vWF

Divided into 3 main type: 1,2, and 3.
Type 1 is the most common type (70-80% of vWD cases).
Type 3 is very rare and has most severe bleeding (don’t respond to DDAVP)

ضعب ىلع اودمتعب، وضرب بطشنا يناثلا بطشنا دحاو ول F8 ب ةقلاع ھلا ھنا شاسنت
 primary مرحلة تكوین ال ، aggregation مش رح یصیر فیھ عندك، endo مع ال platelets لو صار فیھ خلل او قلت كمیتھ شو رح یسوي ؟ اولھا نش رح ترتبط ال

platelets plug مش ھتصیر وما رح ترتبط ال platelets مع بعض

 تنوكت ام plug لا لاًصا ھنلا platelets لا لكاشم ضارعا يز ھتعبت ضارعلاا
hemostasis لل  related نوكتب  symptoms لاو



von Willebrand disease (vWD)
Lab results in vWD: 
Increased bleeding time (BT)
Increased PTT time, normal PT (Even though their PTT is 
elevated, they don't get secondary hemostasis disease 
symptoms)
Abnormal ristocetin test 

Treatment: Desmopressin “DDAVP” before dental work, 
surgery and after bleeding. 
Desmopressin “DDAVP”  temporarily increases vWF and 
factor VIII levels 2 - 3x

vWD differs from classic 
Hemophilia A in 3 cardinal 
manifestations:

1. AD rather than x-linked
2. Prolonged bleeding time 

(BT)
3. Mucocutaneous bleeding 

rather than hemarthroses 
and deep muscle 
hemorrhage.

plug لا تنوكت ام

 Desmopressin ءاودلا اذھ vWF ھیف نزخم نوكب weible palade body  ھمسا endo cell لاب يشا اّنع يف اسھ
 وضرب لغتشی ردقب F8 كیھ ....vWF لا علطتو body لا جتنت اھنا endo لا زفحی ناشع ضیرملل ھیطعب

✅

 

 يھ اھفوشنھ يللا ضارعلاا نكلو secondary hemostasis يھ PTT لا اسھ ،  intrinsic pathway  لاب دوجوم يللاو F8 ىلع رثأی حر ضرملاھ نوھ
primary hemostasis لا ضارعا

لیلق vWF لا ددع .. اودلاھ يطعب ددعلا ةیحان نم تناك ةلكشملا لاح يف





1.Bernard Soulier syndrome 
 Genetic GP1b deficiency; platelet adhesion is impaired 
 Autosomal recessive disease

Lab and blood smear show:
Mild thrombocytopenia (platelets have a short life because 

they lack GP1b)
 Enlarged (giant) platelets
 Prolonged BT

Tests:
Platelet aggregation in response to ADP is normal
Absent platelet aggregation in response to vWF and ristocetin 

Big platelets

 لا ھنا ركفب magakaryocyt لا ةرثكب جتنی حر BM لا
platelets مدلا ىلع علطت شلبتب ، اھددع لق giant cell يز 

 تبرخو تبطشتا platelets لا ھنلا ضیوعت
reticulocyte لا أدبم يز اًبیرقت

تسیتلل اوعجرا اھدعبو  ٧+٦ دیلاس اوأرقا



2. Glanzmann's 
thrombasthenia 

Genetic GIIB/IIIA deficiency; platelet 
aggregation is impaired
 Autosomal recessive disease

Labs and blood smear shows: 
Normal platelet count and morphology
Prolonged BT

Tests:
Failure to aggregate in response to ADP
There is normal platelet aggregation in 

response to vWF and ristocetin 

حرجلا ركسو adhesion اّنع يف راص



: نیضرم اّنع يف اسھ
١- Bernard Soulier syndrome ھیف نوكب ام Gp1b 
٢- Glanzmann's thrombasthenia ھیف نوكب ام Gp2b /Gp3a 
 ؟ ٢ لاو ١ ب للخ هدنع ضیرملا ، نیضرملاھ نیب ام راتحم كنا ةلحرمل لصوتب سب مامت يشلكو ضیرملا تصخش نوكتب تنا
 ؟ تسیتلا وھ وش ، تسیت لمعن مزلا دكأتت ناشع
 مد ھیف بویت ىبع مھفیضب )ADP+ vWF and Ristocetin( نیتدام اّنع يف
 ) لأ لاو aggregation لمعی حر مدلا ىلع ھفیضت سب( ھتیلعاف نم دكأتتو Gp2b لا صحفل مدختست ADP لا فیضت ام لبق
 Gp1b ةیلعاف نم اودمأتب مھناب قوف مھنع كلتیكح vWF and Ristocetin لاو

 نیتنیع كدنعو نیضرملاھ كدنع اسھ
 يناث بویتب فیضت عجرتب ، مامت هروماو لاغش Gp2b ينعی aggregation ھیف راص ھنا كلیكحی حر ADP لا اھیلع فیضت سب ىلولاا ةنیعلا

Ris+vWf ھیف راص ام ھنا كعم علطی حر aggregation ب للخ يف ھنا ىنعمب Gp1b 
 Bernard Soulier syndromeھعم ھناب ضیرملا صخشتب صلخ ينعی ١ ب للخ يف؟ كعم علط وش

 ةبیط هروماو لاغش ١ ھنا ينعی aggregation كدنع يف راص ھنا كلیكحب Ris+vWF اھیلع فیضت عجرتب يناث ضیرم نم ةیناثلا ةنیعلا
 ٢ ب للخ ھیفو aggregation يف ام ھناب كیطعی حر ADP فیضت املو
 Glanzmanns soulier syndrome صلخ ؟ ٢ ب للخ



thrombosis ھیف نوھ



Factor V Leiden disease

Most common inherited cause of 
hypercoagulability

 There is mutations in the factor V gene 

 Approximately 2% to 15% of whites carry a specific 
factor V mutation (called the Leiden mutation). The 
mutation alters an amino acid residue in factor V and 
renders it resistant to protein C.

Other causes of hypercoagulability include 
deficiencies of anticoagulants such as protein C or 
protein S (rare) and antithrombin III

 common pathway لاب F10 عم نوكب روتكافلاھ

 لاًثم ةرثخ ل نوكت كدنع يف ریصب حرج كدنع ھیف ریصی تقو ، تقو لوذھ  protien C,S + thrombomodulin يمّھ يللاو  anticoagulant factor كدنع يف يعیبطلا عضولاب
 ؟ بیط يعیبطلا عضولاب اذھ ... ربكت اھنا نم ةرثخلا اوعنمبو هورسكبو ةسمخ ىلع anti لاھ اوحورب ربكت اھایا شاندبو ةرثخلا تنوكت صلخ ، F5 اھنیوكت نع لوؤسم نوكب يللاو
hypercoagulability كدنع ریصیو ةرثخلاب ربكی لضیو anti لل بیجتسی حر ام ؟ ریصیھ وش 5 ب ةرفط كدنع يف راص ول

C+III يمّھ most common لا



platelets لاب صقن



Thrombocytopenia

Causes of thrombocytopenia: 

Failure of production (aplastic 
anemia, radiation, chemo.Rx)

Increased platelet destruction (ITP)

Thrombocytopenia is characterized
by prolonged bleeding time, and a
normal PT and PTT

Normal range 150-
450X103 per µl.

Levels above 60x103/µl 
will not cause bleeding 

under normal 
conditions.

Levels below 20x103/µl
will cause: Petechiae,  

mucosal bleeding, Post-
operative bleeding,  CNS 

bleeding.

Levels around 5x103/µl 
can lead to fatal CNS or 

GI hemorrhage.

Levels between 20 and 
60x103/µl may cause 

bleeding (depending on 
platelets functional 

status).

ترمدت تانوكملا لك

برخ BM لا

مھریسكت نع لوؤسم spleen لا

coagulation pathway لل نیعبات مھنلا



Acute ITP (Idiopathic/Childhood)

Affects children.

Develops acutely with 1-2 week duration.

Bruising and petechia

Preceded by infection or vaccination in 75% of cases.

Formation of anti-platelets antibodies, IgG against (ex- GP 
IIB/IIIA)

Initial platelet count <20,000

Self limited - spontaneous remission in >90% of cases.

Severe cases benefit from steroids or IV immunoglobulins.

ببسلا لوھجم

immune mediated

علطت ضارعلاا شلبتب  p لاب للخ ھیف راص امل نم عوبسا ٢-١ دعب

infection ھباص وا موعطم ذخام نوكب لفطلا، ضرملاھب ةباصلاا لبق

ھذا ال IgG بروح یرتبط على ال p وبالاخص على ال Gp2b/3a زي اشارة لل 
platelets عشان یكسر ھاي ال spleen

جلاع نود يتاذ لكشب ھلاحل يھتنب اھلاحل حورتب
لماوحلا ءاسنلا دنع

 (IgG) بثبط المناعة Steroids ال globulins لا رسكیو platelets لا ریسكت نع يھتلی spleen لا  ناشع ھیطعب



Chronic Immune Thrombocytopenic Purpura 
(ITP)

 High incidence in women of childbearing age (20-50).
 NO recent history of drug or recent infection.
Mostly idiopathic, secondary causes include SLE, HIV, CLL, Hodgkin’s disease, 
drugs (uncommon).
 Autoantibodies against GP IIb/IIIa, or Ib/IX (30% of cases).
 Petechial bleeding, easy bruising, menorrhagia

 primary لا ضارعا يز

باجنلاا ىلع ةرداق هأرملا نوكتب يللا رمعلا

IgG

normal بكونوا PTT,PT بكون عالي وال BT ال



ITP - Diagnosis and treatment

Decreased platelet 
count (10-50x109/l), 
with normal Hb. and 

WBCs counts 

Peripheral blood 
smear shows large 

platelets

Bone marrow 
shows: Increased 
Megakaryocytes 

numbers.

Prolongation in BT 
(bleeding time)

Serum : antiplatelet 
antibodies

Treatment

 Splenectomy (long term treatment)
 High dose IV immunoglobulins
 Steroids and immunosuppressive 
therapy

p لا رسكب يللا وھ spleen لا hymolysis لا أدبم سفن

reticulocytes لا أدبم يز ریسكت ففخا ناشع



Microangiopathic Thrombocytopenia

 Hemolysis in small blood vessels
 Platelet microthrombus are formed in 

small blood vessels that cut RBCs as it 
passes through (Mechanical effect).

 This results in hemolytic anemia with 
Schistocytes, aka helmet cells.

 Thrombocytopenia is seen because of 
the formation of tons 
of microthrombi, resulting in platelet 
consumption

intra hymolysis لا بابسا نم ببس ھنا انیكح

بھالمرض ال platelets بتكون شبكة بال small BV ھاي الشبكة زي مطبات بس تمر ال RBCs بتخبط فیھا 
وبتفقد جزء منھا 

 ... يعیبط شم اھلكش
hymolysis

p لا كلاھتسا ببسب



MICROANGIOPATHIC HEMOLYTIC ANEMIA
(MAHA)

TTP (Thrombotic thrombocytopenic purpura)
HUS (Hemolytic Uremic Syndrome)
DIC (disseminated Intravascular Coagulation)

TTP and HUS: platelet activation (coagulation pathway not activated)
DIC: activation of coagulation pathway (prolonged PT, PTT)

قوف يللا سفن

ضارعلااب ىتح ضعب ھبش

ڤیتكا اھیف نوكب primary and secondary hemostasis ، لا وضرب



Thrombotic thrombocytopenic Purpura (TTP)

Thrombocytopenia and Microangiopathic hemolytic anemia characterize this disorder

Usually affects adults- can be Inherited and Sporadic (more common)

 Autoantibody against ADAMTS 13

ADAMTS13 normally cleaves vWF multimers for eventual degradation. Deficiency of 
ADAMTS13 leads to increase in vWF, thus, more platelet adhesion resulting in microthrombi.

Platelet micro-aggregate (Hyaline microthrombi) formation.

Remember these 5 symptoms: acute Thrombocytopenia, fever, microangiopathic hemolytic 
anemia, neurologic abnormalities, renal dysfunction.

تحت اوأرقا،میزنلااھ ىلع يضقن حر ضرملاھب

plugيا thrombus نم ھنوكم p اھنول نوكتب اھنلا اھمسا نوكب كیھ يسیئر لكشب pinkنیوكت ل يدأب thrombus لا نم p

CNS symptoms
BV لا ،CNS لا، ةیلكلا ىلع رثأب



 ف secondary لل activation لمعن انیلخ يكحت حر plug لا فقوت كدب امل
vWF لا رسكب ھنا قیرط نع، میزنلااھ اھفقوب يللا



Thrombotic thrombocytopenic 
Purpura (TTP)

Diagnosis should be suspected in any 
patient who presents acutely with 
thrombocytopenia.
Female > males, 3rd-4th decade
Hyaline (platelet rich) microthrombi 
are the characteristic pathologic feature

نیعبرلااو نیثلاثلا رمعب ناسنلاا ىلع ضرملاا علطب



Thrombotic thrombocytopenic Purpura 
(TTP)

Laboratory Results:
Microangiopathic hemolytic anemia  picture;
Schistocytes
Reticulocytosis
Normocytic normochromic anemia
Increase Megakaryocytes in bone marrow

Signs of hemolysis:
Increase LDH
Increase indirect bilirubin
Decrease Haptoglobin

Normal PT, PTT, D-Dimer but elevated BT (bleeding time).

Treatment: Plasma exchange

تابطملا ببسب RBCs لا رسكت

intravascular hymolysis

coagulation لاب ةلكشم يف ام



Hemolytic Uremic Syndrome (HUS)
NON-IMMUNE THROMBOCYTOPENIA

More commonly seen in pediatric population.
E. coli O157:H7  (toxin induced endothelial damage)
Bloody diarrhea followed by acute renal failure (UREMIA).
Platelet microaggregate (Hyaline microthrombi) formation, usually limited to 
the glomerular capillaries.
Acute Thrombocytopenia, Microangiopathic hemolytic anemia, Renal failure.
Normal PT, PTT, D-Dimer but elevated BT.
Treatment: conservative (dialysis, antihypertensive,…). 

high uremia in blood... kidny disfunction

antibody ھیف ام

الاطفال

endo cell لل damage ھیف راص يللا ناكملاب ریصتب

تابطملاب طبخب يشمب وھو مدلا

بس نخلص من ال toxin كلشي برجع زي ما كان



Hemolytic Uremic Syndrome (HUS)

Hemolytic Uremic Syndrome
(HUS)

Resemble TTP but:
More seen in pediatric population
After viral/bacterial infection
Neurological symptoms are more common 
in TTP
Usually, HUS is limited to Kidney 

ال thrombus بتسكر الكلیة

ةیلكلاب رثكا نوكتب



Disseminated intravascular coagulation 
(DIC)

DIC  is a thrombo-hemorrhagic disorder, characterized by systemic activation of the 
coagulation cascade by various stimuli , with hundreds of thrombi occluding 
microcirculation leading to hypoxia and microinfarcts  

Also called  consumptive coagulopathy, followed by bleeding due to consumption of 
platelets & clotting factors in blood 

Mechanism of DIC is wide-spread endothelial cell damage 

 DIC is not a primary disease but rather is a potential complication of any condition 
associated with widespread endothelial cell damage 

The major causes of which including obstetric complications, infections , neoplasms , 
massive tissue injury & others .

منتشر بكل الجسم

platelet with coagulation

 platelets لا لك كلھتسنب انحا كیھ ناكم لكب thrmobi نیوكت
bleeding انع ریصب مھانكلھتسا ام دعبو coagulation لاو



Disseminated intravascular coagulation 
(DIC)

ناكم لكب plug نیوكت
p لا لك انكلھتسا
 small BV لاب p لا نم تاكبش نوكتی حر
 تابطملاب طبخت حر RBCs لا
bleeding اّنع يف ریصیھو





Disseminated intravascular coagulation 
(DIC)

•Without adequate treatment, DIC can eventually lead to multiorgan dysfunction 
failure
•Patients can present with bleeding, thrombosis or both
•Septic patients are more likely to have thrombosis than bleeding

Lab:
•Prolonged prothrombin time (PT), activated partial thromboplastin time 
(APTT) and thrombin time (TT)
•Elevated D dimers and other fibrin degradation products



 اھب عتمتست نأ امإف - كلذ نع اًنود وأ كرایتخاب تناك ءاوس - اھشیعت ىتلا ةلحرلا كلتب عتمتست نأ لضفلأا نمو"
 اھیلع طخست نأ امإو ،ةلحرلاب كعاتمتسا زوف كلف ترسخ اذإو نیزوف كلف ترفظ اذإف سرافلا حورب ىٰلحتتو
  "..رایتخلاا كلو ،بسحف تنأ كتلحر يھ نیتلاحلا لاك يفو ،رسحتتو رسختف اھنم رجضتو

!

 نوكت حرو ةلوھسب عیضاوملا مكلعجارتب تاھویدیف ىلع يوتحتب لوادج مكلفیضن حر
 osmosies نم

!

  الله ءاش نا مھیلع لدعن حر ، زیسوكیدم نم شم 


