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Objectives

• Quick review – basics of hemostasis

• Quick review – basics of routine coagulation

• Review some selected disorders of hemostasis 
and treatment principles 



Review basics of hemostasis



Updated Coagulation Cascade

BIG 
PROBLEM!

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi97fLl9tXPAhWM5oMKHZIyDTMQjRwIBw&url=http://hiconsumption.com/2014/06/worlds-most-amazing-waterfall-pictures/&psig=AFQjCNErbtxlhTUxkFK_qywRpgC_5mwseQ&ust=1476384442876262
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi97fLl9tXPAhWM5oMKHZIyDTMQjRwIBw&url=http://hiconsumption.com/2014/06/worlds-most-amazing-waterfall-pictures/&psig=AFQjCNErbtxlhTUxkFK_qywRpgC_5mwseQ&ust=1476384442876262
https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjQlfjt99XPAhVD5IMKHXwUBNEQjRwIBw&url=https://en.wikipedia.org/wiki/Belief&psig=AFQjCNEd_LcjM9hNtOZhEocyZuLDdKRjjA&ust=1476384729057122


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
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Review basics of routine 
coagulation tests



• Prothrombin Time (PT)
– International Normalized Ratio (INR)

• Activated Partial Thromboplastin
Time (PTT)

• END RESULT = CLOT FORMATION

• Sensitivity of 1-2%  normal 
PT/PTT does not R/O a bleeding 
disorder

Basic Clot Based Tests
PT/INR & PTT



PTT
PT/INR
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Hemostasis Simplified: Static Assays



How important is the bleeding history?

Understand the utility of 
Bleeding Assessment Tools (BATs)



The Bleeding History is the most 
Important Test of Hemostasis
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Hemostasis Simplified: BAT
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Review some disorders of hemostasis
1) Von Willebrand disease

2) Hemophilia



Von Willebrand Factor

•synthesized by endothelial cells 
and megakaryocytes

•stored in Weibel-Palade bodies 
(endothelial cells) and alpha 
granules (platelets)

•platelet adhesion and aggregation

•chaperones FVIII







Von Willebrand Factor: Secondary 
Hemostasis 

Slide courtesy of Dr. Khandelwal 
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Hemostasis Simplified
VWD

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwinzri_ga7QAhVKw4MKHc_9AsgQjRwIBw&url=https://www.amazon.com/Jointed-Crane-Wrecking-Party-Accessory/dp/B004NG3VHQ&bvm=bv.139138859,bs.2,d.amc&psig=AFQjCNG-dAhP3l2GU5ZbhrfNTGVMX9f7sg&ust=1479410969165288
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjR863qga7QAhXlyoMKHeOqBX8QjRwIBw&url=http://www.economist.com/news/technology-quarterly/21573056-biomedical-technology-tiny-forms-scaffolding-combining-biological-and-synthetic&bvm=bv.139138859,d.amc&psig=AFQjCNEd_vqUjg32qt7VMPEYOqDasake1A&ust=1479411022088634


The Diagnosis of von Willebrand 
Disease: 

3 Clinical Components 



Bleeding Symptoms
• Mucocutaneous

– Menorrhagia 
– Epistaxis 
– Bruising 
– Excessive bleeding from minor 

wounds 
– GI bleeding 
– Oral cavity/post-dental procedure
– Post-operative
– Post-partum 

• Musculoskeletal (Type 3 VWD) 
– Hemarthrosis
– Soft tissue, muscle hematomas 







Principles of Bleed Management

• Treat first
• Investigate later



Treatment
CALL HEMATOLOGY/TRANSFUSION MED 
• DDAVP (Desmopressin)

• Anti-fibrinolytic agents (TXA)

• Transfusion based – VWF:FVIII concentrate 
– Humate-P or Wilate

• Consider prophylactic care



The Hemophilias: X linked

~4000 in Canada

Factor 9 Factor 8

Intrinsic Xase complex

No family history 
In 30% of cases

Hemophilia B
• Factor IX deficiency
• 1 in 30,000 males

Hemophilia A
• Factor VIII deficiency
• 1 in 5,000 males
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Clinical Manifestations

• Musculoskeletal bleeding
– Hemarthrosis
– Intra-muscular hematoma

• Mouth bleeding, epistaxis
• Intracranial bleeding
• Bleeding with trauma, 

procedures, surgery
• Menorrhagia (symptomatic 

carriers)



Clinical Manifestations:
Bleeding Severity α Factor Levels

• Severe < 0.01 U/mL (<1%)
– frequent, spontaneous, life-threatening with trauma or 

surgery

• Moderate 0.01 - 0.05 U/mL (1-5%)
– provoked by minor trauma, serious with trauma or surgery

• Mild > 0.05 U/mL (>5%)
– mild symptoms, can be asymptomatic aside from trauma 

or surgery

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



Principles of Bleed Management

• Treat first
• Investigate later



Treatment
CALL HEMATOLOGY/TRANSFUSION MED 

• Anti-fibrinolytic agents (TXA)

• Transfusion based – specific factor concentrate
– Factor VIII: Xyntha, Kovaltry, Nuwiq, Adynovate, Jivi
– Factor IX: Benefix, Rebinyn

• DDAVP/Desmopressin – for mild hemophilia A (FVIII 
>10%)

• Consider prophylactic care (Emicizumab)







• Clinical management requires understanding of disease 
mechanisms and therapeutic properties

• The PT and aPTT are NOT the be all, end all

• Consider baseline and surgical bleeding risk

• Do not delay treatment in patients with bleeding disorders –
BELIEVE THEM

• Consult hematology/transfusion medicine

Conclusions



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: 
1. Administer recombinant factor VIIa at 90 mcg/kg IV and 

arrange for a CT scan of the head to rule out intracranial 
bleed 

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

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

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



Helpful Materials



Target: Outpatient Setting



Target: Acute Care Setting 

ED, ICU



Target: Inpatient Care Setting 



Thank you!
michelle.sholzberg@unityhealth.to
Twitter: @sholzberg

http://thrombosiscanada.ca

"Principles of Management of Urgent Bleeding 
in Hemophilia" - developed by Dr. Jerry Teitel
http://www.stmichaelshospital.com/programs
/hemophilia/resources-urgent-bleeding.php

Illustrated Review of Bleeding Assessment Tools 
and Coagulation tests (Elbaz, Sholzberg) 
https://onlinelibrary.wiley.com/doi/full/10.1002/
rth2.12339

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