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Boulder Community Hospital
                                  
East Morgan County Hospital

Estes Park Medical Center
                                     
Longmont United Hospital

Mayo Medical Laboratories
                      
McKee Medical Center

North Colorado Medical Center
               
Platte Valley Medical Center

Poudre Valley Hospital
         
Sterling Regional Medical Center

Algorithm for Laboratory Investigation of Hypercoagulable State

Indications for laboratory testing:

History of venous or arterial thrombosis with one or more of the following features:

· Idiopathic/unexplained

· Recurrent

· Family history of thrombotic tendency

· Unusually young age

· Unusual site e.g. subclavian or mesenteric vessels

· Resistant to conventional anticoagulant therapy

· During pregnancy or oral contraceptive therapy

Primary panel of tests:
· Activated Protein C (APC) Resistance (screening test for Factor V Leiden)

· Protein C*

· Protein S*

· Antithrombin* (formerly known as Antithrombin III)

· Lupus Anticoagulant (APTT, Mixing Studies, Dilute Russell Viper Venom Time, Hexagonal Phase Phospholipid Test)
· Anticardiolipin Antibody (IgG and IgM)

· Serum Homocysteine (fasting sample)

* Functional assays are used initially for Protein C, Protein S and Antithrombin.  If Protein C or Protein S 
   values are decreased, immunologic assays are performed (for Protein C antigen or total and free Protein S
   antigen respectively).

If the above tests are all negative, and there is strong suspicion of a primary hypercoagulable disorder, consider adding the following tests, as clinically warranted:

· Fibrinogen (rule out dysfibrinogenemia)

· Plasminogen (rule out hypo- or dysplasminogenemia)

· tPA levels (before and after venous occlusion); PAI level 
– considered investigative

Ideal time for testing:

Ideally, at the time of testing, the patient should be:

· Clinically stable – if an acute event has occurred, it is advisable to defer testing for several weeks.

· Off warfarin and heparin therapy – if this is not possible, keep in mind the following: 
– Heparin may cause a mild acquired decrease in Antithrombin.
– Warfarin will produce an acquired decrease in Protein C and Protein S.
    Protein C and Protein S levels cannot be reliably interpreted in patients on warfarin.

In general, if a deficiency of Antithrombin, Protein C, or Protein S is observed, it is recommended that the testing be repeated after an interval to confirm deficiency.  Family studies may be helpful.
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