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I. 
Purpose:
When a patient’s screening PTT (or PT) is prolonged, it is often useful to perform a mixing study with normal plasma in order to determine if the prolongation is due to a factor deficiency or to the presence of a circulating inhibitor.

II.
Principle:
An equal amount of patient plasma is added to normal pooled plasma. A PTT (and/ or PT)   is performed immediately upon the mixture and again after incubation for one hour in a 37oC waterbath. Normal pooled plasma alone is used as a control.  The patient's routine PT should exceed 14.0 seconds and the PTT should exceed 35.0 
seconds before it is useful to perform a mixing study. The presence of regular heparin or thrombin inhibitor therapy must be ruled out before running a PTT mixing study.
III.
Reagents:


A.
Normal pooled plasma—George King Biomedical; frozen in 1.0-ml aliquots.
One box is in the -70C chest freezer near the routine coagulation area; other boxes are in the upright -70C freezer in the special coagulation area.
B. APTT reagents (Actin FSL and Dade CaCl2) and/or PT reagent (Innovin)

 as appropriate for mix being performed.
IV.
Procedure:

            A. 
In the case of a prolonged PTT, the presence of standard heparin must be ruled out before performing a mixing study. Repeat the patient PTT with added polybrene, according to the separate procedure described elsewhere. If the polybrene PTT shortens to normal or near-normal, then heparin is present in the sample and the mixing study should be canceled. A comment must be made that the test is not performed in the presence of heparin. If the polybrene PTT does not shorten, it is an acceptable sample for mixing study.

           B. 
When both the PT and PTT are prolonged and a mixing study is requested, contact the patient’s nursing unit to determine if the patient has received a thrombin inhibitor for anticoagulation (lepirudin, argatroban, etc). If the patient has been treated with a thrombin inhibitor, the mixing study should be canceled. Comment that the test is not performed in the presence of thrombin inhibitors. If it cannot be determined whether or not the patient is on a thrombin inhibitor, the mixing study should be done. 
C.
From the freezer, remove and thaw vial of pooled normal plasma
D.       Label 2 sample cups:  “CONTROL” and “PATIENT”. 

1. Put thawed pooled normal plasma into the “CONTROL” cup. 


2. From that, pipet 0.3 ml of pooled plasma into the “PATIENT” cup.


3. Add to that 0.3 ml of patient sample. 


4. Mix gently but thoroughly
             E.          Perform PTTs (and/or PT) on CONTROL and PATIENT mixtures in the usual

                           manner, on the BCS, manually entering the identification for each.

                           Do not use the actual order number or label, in order to avoid autoverification of 
                           inappropriate results. 

             F.        When the immediate results are complete, cover both cuvettes with parafilm and place them into 37oC waterbath for 1 hour. 

             G.         Repeat test(s) after 1 hour. 


             H. 
  If necessary, order a mixing study (MPT for prothrombin time mix and MPTT for 
                          PTT mix).

 I.
 Enter MPT or MPTT results in Resulting Worklist, under appropriate test(s):




1. PTTMI
immediate PTT patient mix




2. PTTMC
immediate PTT control




3. PTTM2
incubated PTT patient mix




4. PTTMC2
incubated PTT control




1. PTMI
immediate PT patient mix




2. PTMC
immediate PT control




3. PTM2
incubated PT patient mix




4. PTMC
incubated PT control
J.        If a mixing study is done on an evening, night, or weekend shift, place a copy of the 
       BCS printout with patient label on the chest freezer, so that the results may be given 
       to the resident for MD Interpretation on the next regular shift.
K. Freeze remaining plasma in 2 aliquots (if possible) for possible follow up with special coagulation testing.

V. Results/ Interpretations:
A. If the mixing study value shortens in relation to the original PT or PTT, a factor deficiency is indicated.

B. If the mixing study value remains prolonged in relation to the original PT (>14.0 sec) or PTT (>35.0 seconds) reported, a circulating inhibitor is indicated.

C. If it was not possible to determine whether or not the patient received a thrombin inhibitor (refer to IV, B)—and the mix indicates presence of an inhibitor—a comment should be made regarding the possible interference of thrombin inhibitors.

V.
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