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Screen for bleeding disorders

Establish a diagnosis/ provide 
perioperative treatment

Use and Limitations of:

Bleeding History

Laboratory Investigations
- Primary Hemostasis 

(platelet plug)
- Von Willebrand

Disease (VWD)
- Platelet Function

- Secondary Hemostasis 
(fibrin formation)

- Global screens 
(PT/PTT)

- Specialized tests

Learning Objectives



26  year old woman seen for preoperative 
assessment prior to tonsillectomy. PT/INR and 
PTT normal. Assessed by resident and 
approved for OR.

+++ bleeding. Requires 6 units pRBC, ICU 
admission and 2 return trips to the OR

On further review, history of heavy menstrual 
bleeding and severe post partum hemorrhage. 

Ultimately diagnosed with Von Willebrand
Disease.

Why Bleeding Assessment Matters 



1. Bleeding disorders matter
2. Hemostasis is tricky… But a good bleeding 

history can really simplify things
3. Bleeding History is the most important 

clinical part of hemostasis

BLD0195 Assess patients for surgical bleeding risk
BLD0196 Describe an approach to the bleeding patient 



Bleeding History…



Location of 
bleeding

Timing of 
Bleeding

Severity  of 
Bleeding

Bleeding History



Mucocutaneous Bleeding

“Deep”
Bleeding

Location of Bleeding

“Delayed”
Bleeding



1. Frequency and onset
o Chronic vs. acute
oDuration

2. Inciting factors
o Spontaneous vs. traumatic

Low Concern for
Bleeding Disorder

High Concern for
Bleeding Disorder

Single episode of minor 
bleeding following surgery

Recurrent severe 
spontaneous bleeding

Timing of Bleeding



1. Amount
o Be specific

2. Treatment Required
o Iron infusions, blood transfusions, surgery

3. Complications
o E.g. syncope, ischemia…

Low Concern for
Bleeding Disorder

High Concern for
Bleeding Disorder

Minor bleeding that resolved by 
itself at home 

+++ bleeding that leads to chest 
pain and requires surgery, iron 
and blood transfusions to treat

Severity of Bleeding



Bleeding Assessment Tool (BAT)
Condensed MCMDM-1 VWD Bleeding Questionnaire 

http://www.path.queensu.ca/labs/james/bq.htm


Bleeding history/ BAT’s (bleeding assessment 
tools) most helpful as rule out tests

BAT score < 4 in an adult = unlikely to have bleeding disorder

But…. some limitations

- Less sensitive if few bleeding challenges (young, male)
- Static 
- Does not include family history
- Poorly captures new acquired bleeding disorders
- Scores influenced by available medical resources 
- Only validated in certain settings





The Bleeding History is the most important test of 
hemostasis

Effective rule out test but may miss:

- recently acquired bleeding disorder
- patients with few bleeding challenges

Take Home Point 1



Problems with Hemostasis

Blood 
Vessel/ 

Connective 
Tissue

Platelet 
Plug (VWF)
(Primary)

Fibrin 
Formation

(Secondary)

Clot 
stabilization

Fibrinolysis

2-5s 3-10s 30-120s 6-48 hrs / 10-60 
d



Problems with Hemostasis

Blood 
Vessel/ 

Connective 
Tissue

Platelet 
Plug (VWF)
(Primary)

Fibrin 
Formation

(Secondary)

Clot 
stabilization

Fibrinolysis

2-5s 3-10s 30-120s 6-48 hrs / 10-60 
d

Mucocutaneous 
bleeding “Deep” bleeding Delayed bleeding



Laboratory Investigations
Primary Hemostasis…



Primary Hemostasis Investigations

Low platelet 
counts

Dysfunctional 
platelets

o CBC

o Drug history (ex. ASA) o Platelet function tests
o Blood film

Hematologist



Measuring Platelet Function – Screening Tests

Platelet 
“stickiness” 
Platelet function 
analyzer (PFA)

Platelet 
“inhibition”
PlateletWorks

Plt #

Plt #

Difference = 
inhibited platelets

1.

2.



Measuring Platelet Function – Confirmation

Platelet 
“reactiveness”
Platelet 
aggregometry

Platelet 
“appearance”
Electron 
microscopy

Agonists



Primary Hemostasis Investigations

Low platelet 
counts

Dysfunctional 
platelets

Von Willebrand
Disese

o CBC
o Blood film

o Drug history (ex. ASA)
o Blood film

o VWF antigen
o VWF ristocetin
o Factor VIII

Hematologist

o Platelet function tests
o Blood film



1. Bridge
Factor 8

2. Carrier

Von Willebrand Disease 



Von Willebrand Disease Testing

Decreased level Abnormal function

• VWF antigen level • Ability to bind to platelets –
VWF Activity (Ristocetin
Cofactor Assay)

• Ability to carry Factor 8 –
Factor 8 level

• PFA 100/200

What to test (the basics):

Testing Caveats:

VWF 
Profile

Elevated Values (false negative) Decreased Values (false positive)
• High estrogen states (e.g. 

pregnancy)
• Increased stress (e.g. postop)
• Interference (e.g. rheumatoid 

factor)

• Group O blood
• Outside lab



Type 1  - mild/moderate quantitative trait ~80%

Type 2  - qualitative traits

2A
2B
2M
2N

Type 3  - severe quantitative trait ~ 1 per million

~20%
dominant

recessive

< 0.6

Activity 
Antigen

~1:1

~1:1

Von Willebrand Disease Classification



Laboratory Investigations
Secondary Hemostasis…



Coagulation test basics

Patient sample

Clotting trigger/ 
activator



PTT 
(partial thromboplastin time)

Factor 12
Factor 11
Factor 9
Factor 8
Factor 10
Factor 5
Prothrombin 
Fibrinogen

In
tr

in
sic

Co
m

m
on

PT 
(prothrombin time)

Factor 7

Factor 10
Factor 5
Prothrombin 
FibrinogenCo

m
m

on
Ex

tr
in

sic
BLD0156 Describe drug targets and drug classes that can affect blood coagulation
BLD0165 Understand common coagulation tests used to assess hemostasis e.g., PT and PTT

What does each test measure



Secondary Hemostatic Disorders

Clotting factors are inhibited/ 
dysfunctionalClotting factors are missing

Congenital Acquired

Not 
produced Destroyed

Congenital 
(rare)Acquired

Endogenous 
(antibodies)

Exogenous 
(blood 

thinners)

Not all of these cause bleeding!!!



Prolonged time to clot

Clotting factors are 
inhibited/ dysfunctionalClotting factors are missing

Congenital Acquired

Not 
produced Destroyed

Congenital 
(rare)Acquired

Endogenous 
(antibodies)

Exogenous 
(blood 

thinners)

50/50 mix

Patient sample
↑ PTT

Healthy sample
N  PTT

Combined PTT?

Missing vs. Inhibited/ Dysfunctional



Prolonged time to clot

Clotting factors are 
inhibited/ dysfunctionalClotting factors are missing

Congenital Acquired

Not 
produced Destroyed

Congenital 
(rare)Acquired

Endogenous 
(antibodies)

Exogenous 
(blood 

thinners)

50/50 mix

Does not correct
The inhibitor blocks 
both the patients 
factors and the 
factors from the 
healthy sample

Corrects
Added in clotting 
factors from the 
healthy sample 
compensate for any 
deficiency

Missing vs. Inhibited/ Dysfunctional

Factor Levels Specific and Non 
Specific Inhibitors



Non Specific vs. Specific Inhibitors

Specific Inhibitors:
• Directed against single clotting factor
• Alloimmune (Hemophilia patients receiving factor replacement) 

vs. Autoimmune 
• Associated with bleeding

Non –Specific Inhibitors (lupus anticoagulant):
• Anti-phospholipid antibodies
• Associated with thrombosis



PT 
Effective at determining the amount of warfarin that is 

present in steady state
PTT
Historically designed to screen for inherited hemophilia 

pre-operatively in high risk patients 
Subsequently validated to monitor unfractionated 

heparin therapy

These tests were never designed nor validated to screen for 
hemostatic defects in unselected patients!

Chee Y et al. BJH 2008; Kitchens C. JTH 2005; Levy JH et al. Clinics in laboratory medicine 2014

INR/PT & PTT Limitations



INR/PT & PTT Pitfalls: 1) Variable Sensitivity

Shih A and Crowther M. ASH Education Program 2016



INR/PT & PTT Pitfalls: 2) Clotting factors are 
connected 

Factor 12

Fibrin 

Factor 11

Factor 9

Factor 10/5

Thrombin

Fibrinogen

Healthy Hemophilia A Patient

Factor 8

Elevated PTT reflects Factor 8 
deficiency

Factor 12

Fibrin 

Factor 11

Factor 9

Factor 10/5

Thrombin

Fibrinogen

Hemophilia A Patient with Cirrhosis

Factor 8

Elevated PTT is no longer only 
dependent on Factor 8



INR/PT & PTT Pitfalls: 2) Clotting factors are 
connected 

Factor 12

Fibrin 

Factor 11

Factor 9

Factor 10/5

Thrombin

Fibrinogen

Ward patient on IV UFH

Factor 8

Elevated PTT reflects 
heparin level

Factor 12

Fibrin 

Factor 11

Factor 9

Factor 10/5

Thrombin

Fibrinogen

Complex ICU patient on IV UFH

Factor 8

Elevated PTT is no longer only 
dependent on heparin level



Abnormal coagulation tests = bleeding risk

Normal coagulation tests = no bleeding risk

Take Home Point 2



Putting it together: 
Assessing for bleeding risk



Case 1

72 year old male for 
cholecystectomy. 

PMHx: HTN

Medications: 
Amlodipine



Approach to Bleeding Assessment

1) Screen for bleeding risk

• Comprehensive bleeding 
history

*PTT & PT/INR for high risk 
surgeries or limited bleeding 
challenges

Bleeding Score = 7

1. History of epistaxis since 
childhood, requiring 
cauterization

2. Easy bruising
3. Bleeding following tooth 

extraction requiring packing 



Decision for OR – General Rule

+ bleeding history

⌀ bleeding history but 
limitations or high risk 

procedure

abnormal coag testing 

normal coag testing

⌀ bleeding history



Approach to Bleeding Assessment

2) Determine bleeding phenotype:

• Clues from bleeding history
• Global hemostatic assays

• CBC
• PT/INR & PTT

• Predominately 
mucocutanous bleeding     
(? congenital)

• Hb 118, Plt 180, WBC 7.2
• INR 1.1, PTT 36 s

Mild factor deficiency vs. VWD vs. 
Platelet disorder



Approach to Bleeding Assessment

3) Confirm a Diagnosis :

• Involve Hematology
• Guided by global assays and 

clinical suspicion

1. PFA, platelet aggregation
2. VWD profile
3. Factor levels
4. Factor Inhibitors

• Abnormal PFA, no specific 
pattern with aggregation

• VWF antigen 0.62, VWF 
activity 0.65

• F8 0.81, F9 0.74, F11 0.88

Bleeding Disorder NYD



1) The Bleeding History is the most important test of 
hemostasis

2) Coagulation tests can help clarify risk of bleeding/ 
direct treatment in patients who have suspicious 
histories and physicals 

3) INR/PT and PTT have wide DDx and variable 
sensitivity/ specificity

Take Home Points



Appendix



Prolonged time to clot

Clotting factors are inhibited/ 
dysfunctional

Clotting factors are missing

Congenital Acquired

Not produced Destroyed

Congenital (rare)Acquired

Endogenous 
(antibodies)

Exogenous (blood 
thinners)

Isolated ↑ PTT

FVIII (+/- VWD), 
FIX, FXII, FXI  

FVIII antibodies
APLA

Heparins, 
Argatroban



Prolonged time to clot

Clotting factors are inhibited/ 
dysfunctional

Clotting factors are missing

Congenital Acquired

Not produced Destroyed

Congenital (rare)Acquired

Endogenous 
(antibodies)

Exogenous (blood 
thinners)

Isolated ↑ INR/ PT

FVII 

Vitamin K
Liver disease  FVII inh. (rare) Warfarin

Dysfibrinogen



Target: Outpatient Setting

Courtesy M. Sholzberg



Target: Inpatient Setting 

Courtesy of M. Sholzberg



Slide courtesy M. Sholzberg
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