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Objectives

Review the basics of 
hemostasis 

1
Review the basics of 
routine coagulation 
testing

PT/INR, PTT

2
Review selected 
disorders of hemostasis 
and the key treatment 
principles
• Von Willebrand Disease
• Hemophilia A and B

3
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Basics of Hemostasis 
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Coagulation Cascade
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It is not the be it and end all…
1. Hemostasis is complex 

• Reflects in vitro rather than in vivo using routine coag assays (PT/INR/PTT)

2. “Cascade” is a misnomer

3. Roman numerals not in order but in order of discovery
• F1 = fibrinogen
• F2 = prothrombin 
• F3 = TF
• F4 = calcium
• No factor VI! 
• HMWK, PK, FXII not clinically relevant for bleeding

4. Overemphasizes secondary hemostasis 
• What about primary hemostasis, fibrinolytic pathway?
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Coagulation Cascade

BIG PROBLEM!
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Hemostasis simplified … let’s build a house
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Trauma to the 
endothelium = 

TRIGGER 

Platelets 1st on 
the scene
VWF glues 

platelets to the 
endothelium

Coagulation 
factors 

assemble to 
make a clot

Additional 
factors stabilize 

clot

Fibrinolytic 
system breaks 

down clot

Hemostasis Simplified
Primary Hemostasis Secondary Hemostasis Clot 

Stabilization
Fibrinolysis
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A short video
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Basics of Routine 
Coagulation Tests
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Basic Clot-Based Tests

• Prothrombin Time (PT)
• International Normalized Ratio 

(INR)

• Activated Partial Thromboplastin 
Time (aPTT) 

END RESULT – CLOT FORMATION 

Sensitivity of 1-2%  normal PT/aPTT does not rule 
out a bleeding disorder
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Trauma to the 
endothelium = 

TRIGGER 

Platelets 1st on 
the scene
VWF glues 

platelets to the 
endothelium

Coagulation 
factors 

assemble to 
make a clot

Additional 
factors stabilize 

clot

Fibrinolytic 
system breaks 

down clot

Hemostasis Simplified: STATIC Assays

PTT
PT/INR

Primary Hemostasis Secondary Hemostasis Clot 
Stabilization

Fibrinolysis
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Importance of the Bleeding History

Utility of Bleeding Assessment Tools 
(BATs)
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How important 
is the bleeding 
history?

THE BLEEDING HISTORY IS 
THE MOST IMPORTANT…

TEST OF HEMOSTASIS 
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Trauma to the 
endothelium = 

TRIGGER 

Platelets 1st on 
the scene
VWF glues 

platelets to the 
endothelium

Coagulation 
factors 

assemble to 
make a clot

Additional 
factors stabilize 

clot

Fibrinolytic 
system breaks 

down clot

Hemostasis Simplified: BAT

BAT BATBAT BAT BAT

Primary Hemostasis Secondary Hemostasis Clot 
Stabilization

Fibrinolysis
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Bleeding Assessment Tools

• Standardized and validated clinical bleeding 
assessment tools

• ISTH-BAT
• Vincenza questionnaire
• Condensed MCMDM-1 (James et. al)
• Self-BAT

• Menstrual specific
• Pediatric specific

• Dynamic BAT (in development)

• Key inquiry
Personal and FamHx of bleeding d/o
Spontaneous bleeding?
Bleeding in response to hemostatic challenges
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• Summative scoring system

• Possible range -3 to +45

• Normal range determined on 100 controls

• Abnormal (positive) BS ≥ 4

Prospectively Investigated Bleeders:
● Primary Care Setting n =217
● BS ≥ 4

o Sensitivity = 100%
o Specificity = 87%
o PPV = 0.20
o NPV 1.0
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Limitations of BATs

• Many require administration by a health care professional
• Lack of bleeding challenges in younger patients
• Males without prior hemostatic challenge (no menses)
• Easily saturable
• False negative score with prior prophylactic treatment 
• Not dynamic – static score at diagnosis
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Selected Disorders of 
Hemostasis

Von Willebrand Disease
Hemophilia A and B
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Von Willebrand Factor 

• Large multimeric glycoprotein 

• Synthesized by megakaryocytes and 
endothelial cells

• Cleared by macrophages in the liver and 
spleen

Storage:

1. Circulating VWF released from Weibel 
Palade Bodies in endothelial cells

2. VWF stored in platelet alpha granules 
and released on platelet activation

Image courtesy of Dr. Paula James21



Role in Hemostasis

• Promote platelet adhesion to 
exposed endothelium

• Promote platelet aggregation

Primary Hemostasis

• Act as a chaperone for factor 
VIII in plasma

Secondary Hemostasis

NHLBI 2007 22
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Trauma to the 
endothelium = 

TRIGGER 

Platelets 1st on 
the scene
VWF glues 

platelets to the 
endothelium

Coagulation 
factors 

assemble to 
make a clot

Additional 
factors stabilize 

clot

Fibrinolytic 
system breaks 

down clot

Hemostasis Simplified: VWD
VWD
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Diagnoses

Bleeding symptoms

Family History

Laboratory results
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Bleeding Symptoms

Type 3, 2NType 3, 2N
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ISTH VWD Classification

Sadler et al JTH 200628



Principles of Bleed Management

1. TREAT FIRST! 2. INVESTIGATE LATER!
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Treatment Basics – Acute Bleed

 Call Hematology / Transfusion Medicine

 1) Increase or 2) Replace VWF

 Medications
 DDAVP (Desmopressin)
 VWF:FVIII Concentrate (Humate P, Wilate)
 Adjunctive anti-fibrinolytic agent (TXA)

 Consider prophylaxis
 Severe recurrent bleeding 
 Hemarthrosis
 Angiodysplasia with recurrent GIB
 Heavy menstrual bleeding 
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Hemophilias: X-linked recessive disorders

Hemophilia A 
• FVIII deficiency 
• 1 in 5,000 males

• Hemophilia B
• Factor IX deficiency 
• 1 in 30,000 males
• “Christmas Disease” 

• ~ 4000 in Canada
• No family history in ~30% of cases 

• Males predominantly affected 
• Female carriers can be symptomatic
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Trauma to the 
endothelium = 

TRIGGER 

Platelets 1st on 
the scene
VWF glues 

platelets to the 
endothelium

Coagulation 
factors 

assemble to 
make a clot

Additional 
factors stabilize 

clot

Fibrinolytic 
system breaks 

down clot

Hemostasis Simplified: Hemophilia
Hemophilias
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Bleeding Symptoms 

• Classically, musculoskeletal bleeding
• Hemarthrosis 
• Intramuscular hematoma
• Soft tissue hematoma 

• Mucosal bleeding: mouth bleeding, epistaxis
• CNS (intracranial) bleeding
• Excessive and prolonged bleeding with trauma, procedures, surgery 
• HMB symptomatic carriers

Majid et. al., 2019. Cureus 11(4): e4524. doi:10.7759/cureus.452435



Grades of Severity 

• Spontaneous bleeding into joints/muscles
• Severe bleeding with minimal trauma/surgery 

Severe
<1%

• Occasional spontaneous bleeding
• Severe bleeding with trauma/surgery

Moderate
1-4%

• Severe bleeding with major trauma/ surgery 
Mild

5-40%
Srivastava A. WFH Guidelines for the management of hemophilia. Haemophilia 2013, 19:e1-e47.36



Principles of Bleed Management

1. TREAT FIRST! 2. INVESTIGATE LATER!
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Treatment Basics – Acute Bleed
 Call Hematology / Transfusion Medicine

 Increase deficient factor

 Medications:
 Factor VIII: Xyntha, Kovaltry, Nuwiq, Adynovate, Jivi, 
 Factor IX: Benefix, Rebinyn
 Adjunctive anti-fibrinolytic agent (TXA)
 DDAVP (Desmopressin) – mild hemophilia (FVIII>10%)

 Non-factor therapies: Emicizumab
 Avoid PCC – risk of thrombosis 
 Inhibitor present - rVIIa
 No inhibitor – FVIII concentrate

 Role for prophylaxis
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Conclusion
Clinical management

requires an 
understanding of disease 

mechanisms and 
therapeutic properties

Diagnosis of a bleeding 
disorder largely hinges on 
the bleeding history using 

a validated BAT

Routine coagulation tests 
(PT and aPTT) have a very 

poor sensitivity for 
assessing bleeding risk

Treat first! Investigate 
Later! 

Do not delay treatment in 
patients with bleeding 

disorders. BELIEVE THEM.

Consult 
hematology/transfusion 
medicine and consider 
transferring to a HTC
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Question
A young male with inherited severe hemophilia A (no 
inhibitor) presents to the emergency room post-motor 
vehicle accident complaining of a headache and neck pain. 
The most appropriate course of action is the following: 

A. Administer recombinant factor VIIa at 90 mcg/kg IV and arrange for a CT 
scan of the head to rule out intracranial bleed 

B. Arrange for a CT scan to rule out intracranial bleed and infuse 
recombinant factor VIII at 30 U/kg IV if positive 

C. Infuse Recombinant factor VIII at 50 U/kg IV and arrange for a CT head 
thereafter to rule out intracranial bleed 

D. Draw blood for factor VIII activity level and treat with factor VIII based on 
the result when obtained 
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Helpful Materials

45



New Guidelines 2021
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Thank you! 

• "Principles of Management of Urgent Bleeding in 
Hemophilia" - developed by Dr. Jerry Teitel

http://www.stmichaelshospital.com/programs/hem
ophilia/resources-urgent-bleeding.php

• Illustrated Review of Bleeding Assessment Tools 
and Coagulation tests (Elbaz, Sholzberg)

https://onlinelibrary.wiley.com/doi/full/10.1002/rth
2.12339

• World Federation of Hemophilia Guidelines- 3rd Ed. 
https://elearning.wfh.org/resource/treatment-
guidelines/
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