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I.
PURPOSE: 

To determine the Factor VIII (FVIII) activity in human plasma using a chromgenic substrate, testing which is not affected by the presence of a cross-reacting antibody (such as lupus anticoagulant).  This assay will be performed as a reflex when FVIII is low in a patient demonstrated to have a strongly-positive lupus anticoagulant work up. 

The code for ordering this test is F8CH.

II.
PRINCIPLE:
Hemophilia A is a sex-linked hemorrhagic disease caused by circulating FVIII deficiency; it is five to seven times more common than Hemophilia B, which is due to a deficiency of FIX.

Both diseases are transmitted as X-linked recessive traits and occur almost exclusively in males who receive the defective gene from the X-chromosome of a carrier mother. In Hemophilia A patients, the degree of FVIII deficiency dictates the severity of the bleeding disorder. Approximately 10-40% of normal FVIII activity is required for normal hemostasis; below this range, a tendency towards bleeding is apparent.

Patients are generally classified by their FVIII activity into three categories: mild (25-5% of normal); moderate (5-1% of normal); and severe (<1% of normal). 

In this chromogenic assay, the FVIII in the sample is activated by thrombin (FVIIIa). Activated FVIII then accelerates the conversion of FX into FXa in the presence of FIXa, phospholipids, and calcium ions. The FXa activity is assessed by the hydrolysis of a p-nitroanilide substrate specific to the FXa activity, thus to the FVIII activity in the sample. The chemistry of the FVIII chromogenic assay is illustrated by the following equations:

FVIII +  Thrombin --(   FVIII a

FX       FVIIIa______   -(  FXa

         

FIXa, PL, Ca

CH3OCO-D-CHG-Gly-Arg-pNA     FXa (   CH3OCO-D-CHG-Gly-Arg-OH + pNA (yellow)

III.
REAGENTS:
1. Chromogenic substrate –lyophilized preparation containing approximately 3.4 umol of  CH3OCO-D-CHG-Gly-Arg-pNA.AcOH, a FXa substrate, Nalpha-(2-Naphthylsulfonylglycyl)-D, L amidino-phenylalanine piperidide (alpha-NAPAP), a thrombin inhibitor, and stabilizers.

2. Substrate buffer (stopping buffer) – 10 mL of solution containing Tris, ethylendiamintetraacetic acid, sodium chloride and 0.02% sodium azide.

3. FX reagent—lyophilized preparation containing approximately 2 nmol bovine FX, Tris buffer at pH 8 and stabilizers.

4. FIXa reagent—lyophilized preparation containing approximately 0.6 nmol of FIXs, approximately 0.6 nmol of bovine thrombin, approximately 0.06 mmol of calcium chloride, approximately 0.12 umol of phospholipids, Tris buffer at pH 8, and stabilizers.

5. Control N and Control P as controls

6. Standard Human Plasma as calibrator 

7. IBS

8. BCS wash solution

IV.
PREPARATION OF REAGENTS:
1. FX and FIXa reagents—dissolve contents of each vial with 3.0 mL NERL water (disregard 2.0 mL amount printed on vials).  Mix both vials by gentle inversion. The FX reagent should be equilibrated to 37C for 30 minutes before use. The FIXa reagent should stand at room temperature for 30 minutes before use. Mix again gently before placing onto BCS. Stable for 3 days after reconstitution when stored at 2-8C.

2. Substrate—dissolve contents with 1.0 mL NERL water, mix by gentle inversion,  and let stand at room temperature for 30 minutes before use. After 30 minutes, add the contents of the substrate buffer bottle (10 mL) to the reconstituted substrate and mix gently again before placing on BCS. Stable for 3 days after reconstitution when stored at 2-8C.

3. Controls N and P—reconstitute each vial with 1.0 mL NERL water as for other factor assays.

4. Standard Human Plasma (SHP)—reconstitute vial with 1.0 mL NERL water as for other assays.

V.
PROCEDURE:

1. Substrate vial (containing 11 mL) should be loaded in rack 3 along with IBS vial.

2. FIXa and FX vials should be loaded onto BCS in a white reagent rack in row 4-14.

3. Control N, Control P, and SHP should be loaded onto BCS in a white reagent rack.

4. Calibrate as for other PTT factor assays, as needed (minimum of every 6 months, or with change in lot # of reagents.

5. Run controls as for other PTT factor assays, as needed (minimum of once per 8-hour shift).

6. When control values are within acceptable ranges, run patient samples, as for other PTT factor assays.

VI.
REPORTING RESULTS:
1. Expected values are generally in the range of 50-150% FVIII activity.

2. The chromogenic result in % activity should be reported along with the low FVIII level obtained by the clotting assay in a lupus anticoagulant-positive patient.

3. The chromogenic FVIII assay is insensitive to interference up to:

a. 3000 mg/dL triglycerides

b. 1000 mg/dL hemoglobin

c. 48 mg/dL bilirubin

4. The measuring range of the assay is determined by the concentration of the SHP calibrator used.

VII.
HISTORY:
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