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I.
PRINCIPLE

Von Willebrand disease is a common autosomal human bleeding disorder caused by the defective 
synthesis or function of the multimeric von Willebrand Factor.  Von Willebrand Factor is present in 
the plasma in the form of a complex with Factor VIII.  Von Willebrand’s disease is the most common 
congenital bleeding disorder.  It has an autosomal dominant mode of inheritance.  The six different 
forms of von Willebrand disease are known as type I, type IIA, type IIB, type III, hemophilia-type, 
and platelet-type.  The variants are differentiated on the basis of a panel of laboratory tests that include 
the platelet function assessment, platelet count, partial thromboplastin time, von Willebrand activity 
and antigen, Factor VIII levels, Ristocetin cofactor activity, and von Willebrand multimeric 
composition.


Siemens. BC von Willebrand assay measures Ristocetin cofactor activity as follows:  
von Willebrand factor (Ristocetin cofactor) from the patient’s sample causes agglutination of stabilized 
platelets (provided by the von Willebrand Reagent), in the presence of Ristocetin. The resulting 
agglutination decreases the turbidity of the reaction suspension. The BCS analyzer measures the change in absorbance at 570 nm and automatically determines the sample’s Ristocetin cofactor activity in percent of normal.
II.
SPECIMEN


A.
Type:



Mix nine parts of freshly collected blood with one part of  3.2 sodium citrate anticoagulant.  Invert 

the tube 
gently three or four times immediately after venipuncture to ensure proper mixing of 


blood and anticoagulant.  A syringe or evacuated tube (blue top) may be used for collection.  If 


multiple specimens are collected, the coagulation sample should be the second or third tube 


collected.  If blood is drawn from an indwelling catheter, the line should be flushed with 5.0 ml 


saline and the first 5 ml of blood or six dead 
space volumes of the catheter discarded or used for 


other laboratory testing.  The citrate concentration must be adjusted in patients who have 



hematocrit values above 55%.  Specimens that are clotted, collected in the wrong anticoagulant, or 

have less than 90% of the expected fill  (QNS) should be rejected.


B.
Handling Conditions:



The whole blood specimen is checked for clot formation by gentle inversion.  Centrifuge the blood 

specimen for 10 minutes at 3000 g.  Plasma should be separated from the cells. To separate, use a 


plastic transfer pipette, remove the plasma to plastic tubes; label and freeze at –70C.  Stability of 


the specimen is as follows:



Frozen plasma samples must be thawed within ten minutes at 37 °C and tested within 2 hours after 

thawing.
III.        EQUIPMENT AND MATERIALS

A.          
Equipment:



1.
BCSXP ® Coagulation Analyzer 


2.
Cuvette Rotors



3.
Wash, rinse, disinfectant containers



4.
BCS Sample cups

B.
Materials:



1.
BC Von Willebrand Reagent – OUBD37



2.
Standard Human Plasma (SHP) – ORKL 13 or ORKL 21



3.
Control Material: 



a.
Control N (normal) ORKE 37 or ORKE 67


b.
Control P (pathological) OUPZ 13 or OUPZ 21



4.
Imidazole-buffered Saline (IBS)



5.
BCS Washing Solution



6.
Preservative-free distilled or deionized water
              C.           Preparation:



1.
BC von Willebrand Reagent contains stabilized platelets, Ristocetin and EDTA in 



lyophilized form. 

       


Preservative:  sodium azide (max. 0.5 g/l)



a.
Reconstitute vial of BC von Willebrand reagent in 4.0 ml of distilled or 




deionized water.



b.
The platelets in the reagent should be allowed to stand at room temperature 15 



minutes, then vortexed in two 5-second bursts.  The reagent is then ready for 



use, or store unopened at 2-8 °C.




c.
Stability after reconstitution is as follows:

	Up To:
	Temperature:

	2 Days
	+2 - 8 °C

	8 Hours
	+15 °C opened



This product is for in-vitro diagnostic use only.


WARNING: Sodium azide may react with lead and copper plumbing to form highly explosive 


metal azides. If discarded into a sink, flush with a large volume of water to prevent azide 



build up.



2. 
Standard Human Plasma (SHP):  Lyophilized preparation of pooled human, normal 



citrated 
plasma and HEPES buffer solution (12g/L).  Used for calibration of the standard 


curve.



3. 
Control Plasma N:  Lyophilized preparation of pooled normal plasma stabilized with 



HEPES buffer solution (12g/L).  Used for Quality Control-Normal.



4.
Control Plasma P:  Lyophilized preparation of pooled normal plasma adjusted to defined 



factor concentrations, stabilized with HEPES buffer solution (12g/L).  Used for Quality 



Control –Abnormal.



a.
Reconstitute SHP, Control Plasma N and Control Plasma P with 1.0 ml distilled 



or deionized water.



b.
Restopper vial and mix carefully to dissolve (without foam formation).



c.
Let stand at +15 to +25 °C for at least 15 minutes before use.



d.
Stability after reconstitution is as follows:

	Up To:
	Temperature:

	4 hours
	+15 to +25 °C

	4 weeks
	-20 °C



Do not store reconstituted SHP or Control Plasma P at +2 to +8 °C.


5.
Standard Human Plasma, Control Plasma N and Control Plasma P may be quick-frozen 



and thawed at +37 °C. Thawed plasma must be used within 2 hours when at +15 to +25 



°C. It can be frozen and thawed only once.


IV.        PERFORMANCE PARAMETERS:

Indication of deterioration: No evidence of vacuum in vial upon opening, difficulty in 



reconstituting reagent, control values outside of determined ranges.
V.
QUALITY CONTROL:

A.
Control Plasma N – Normal Control


B.
Control Plasma P – Abnormal Control



1.
Controls must be run with each vial of reagent



2.
If the control is repeatedly outside the assigned range, the curve must be recalibrated



3.
Controls should be run in the same manner as the test samples.



4.
Controls should be within the tolerance limits established for the specific lot number of 



control.



5.
Corrective action when tolerance limits are exceeded:




a.
Check reagents, controls and instrument performance.




b.
Document actions taken to identify and correct the problem before reporting any 



patient data.
VI.
PROCEDURE - STEPWISE

A.
Instrument Set-Up and Calibration (if needed; minimum of every six months):



1.  
Place the vWF reagent into a 5.0 mL reagent rack. The lot number bar-code label must be 


displayed in the window of the rack. Ensure that the reagent is mixed well prior to 



placing it on the analyzer.



2. 
If calibrating, place the SHP bottle into a 5.0 mL reagent rack.  Place controls N and P 



vials in the same rack. The lot number bar-code labels must be displayed in the window 



of the rack. 



3. 
Load the rack onto the BCS in an open lane,4 to 14.  (An open lane is one without the 



LED illuminated or blinking.)  Push the rack forward until it stops.  (The LED indicator 



will begin to blink rapidly.)


4. 
Load IBS into the 15.0 mL white reagent rack.  Load the rack onto the BCS in lane 3, 


pushing it forward until it stops.  (The LED indicator will begin to blink rapidly.)



5. 
Press Calibration icon and choose the New key.


6.  
Select test  vWF, which will be highlighted.

7. 
Select the appropriate lot 
numbers for SHP and vWF reagent from the drop down boxes.



8. 
Press Measure Curve key at the bottom of the screen. Calibration will begin 




automatically.  


Acceptable and valid calibration curves will display a green BCS symbol next to the test and date 


of calibration.  Unacceptable calibration curves will display a “red exclamation point” next to the 


test and date.



9.
Click on display curve to view the curve for validity.  The curve will be displayed.  To re-



measure one or more points within the curve, click the point(s) to be corrected. The 



points will be highlighted, then click Repeat key and close the dialog.  The point(s) will 



be re-measured and entered into the graphics.


10.

Request controls N and P after running calibration, and assure that control values are 


within acceptable ranges before running patient samples.
VII. 
LOADING PATIENT SAMPLES ON THE BCS

               A.
Bar-Coded Samples without Host:

1. 
Load bar-coded samples into any sample rack with the bar-code label visible 



through the window of the rack position.


2.  
Insert the rack into any open lane, 4 – 14.  (An open lane is one without an 



illuminated or blinking LED.)


3.  
Push the rack into the lane until it stops.  (The LED will begin to blink rapidly.)


4.  
Open the JOB LIST icon.


5.  
The JOB LIST screen displays the samples loaded with a small green analyzer 



symbol next to the sample ID.  (The green analyzer icon indicates that the sample 


is currently loaded in the processing area.)


6
To assign test requests to the samples that have been loaded follow the steps 



below:



a.  
Locate the test requests required for each sample listed.


b.  
Double click on the box that intersects between the sample ID and the 



test column.  A red “X” appears in the box.  The red “X” denotes that a 



test request for this sample is process.



7. 
Sample processing begins automatically.

              B.          
ASSIGNING A STAT TEST REQUEST:
1.  
Prior to assigning test requests, double click on the sample ID number.
2.
Click on the STAT box.  The box will be marked with an “X.”



3.
Confirm the entry by clicking OK.

4.  
Patient ID numbers will be displayed in red on samples ordered as “STAT.”

5.  
Locate the test requests for each test required for each STAT sample listed.

6.
Double click on the box that intersects between the sample ID and the test column.  A 
red “X” appears in the box.  The red “X” denotes that a test request for this sample is 
process.


7. 
Sample processing begins automatically.

               C.
NON-BAR-CODED SAMPLES WITHOUT HOST:


1. 
Load the samples into the sample racks into consecutive positions.


2.  
Click on the LOADING ICON.


3. 
Click on the corresponding sample rack number. The rack number is 




highlighted.


4. 
Click on the Select rack button.  A picture of the sample rack is displayed.


5. 
Click on the position number of the sample rack in which the sample has been 



placed.


6.  
Click on the Sample ID box.  (Note the blinking curser.)  Type the sample ID. 



(Both alpha and numeric characters may be used.)


7. 
Enter the sample ID number by clicking on the Insert button or pressing the Enter 


key. 

Assays and STAT requests may be made from this menu or from the JOB LIST.   To order assays from this menu, proceed with steps 8 – 11.  To order assay requests from the JOB LIST, proceed to “Ordering Assay Requests From the JOB LIST” section.


8. 
If the tests for the patient are to be run STAT, click the box next to “STAT.”  An 


“X” will appear in the box.


9. 
To request Individual Assays:



a.  
Locate the assay box.



b.  
Click on the assay.



c.  
Repeat the above steps until all assays are requested.


10.
To request another:



a. 
Sample in the same rack:  Repeat steps 6 – 11.


b. 
 Sample Rack:  Click on Other Rack button and repeat steps 3 – 11.

D.
Loading Sample Racks:


1. 
Insert the sample racks into any open lane, 4 – 14.  (An open lane is one without 



a blinking or illuminated LED.)


2.  
Push the rack forward until it stops.  (The LED indicator will begin to blink 



rapidly.)


3. 
Repeat steps 1 and 2 until all sample racks are loaded.


4. 
If test requests were made using steps 8 – 11 above, the JOB LIST screen 



displays the samples loaded with a small green analyzer symbol next to the 



sample ID, indicating that the samples are currently loaded into the processing 



area.  A red “X” appears in the box where the sample ID intersects with the test 



column.  This denotes that a test request for the sample is in progress.  Patient 



ID’s displayed in red indicate that the sample is requested as a STAT.


5.  
Sample processing begins automatically.


E.
Loading and Programming Controls on the BCS:


1.  
Place control vials into the 5.0 ml reagent rack with the bar-code label on the vial 


visible through the window of the rack position.


2.  
Insert the rack into any open lane, 4 – 14.  (An open lane is one that does not 



have a blinking or illuminated LED.)


3.  
Push the rack forward until it stops.  (The LED indicator will begin to blink 



rapidly.)



4.
Click on the Control Journal icon.  The small green analyzer symbol indicates 




that the control is currently loaded in the processing area.  Note that the lot 




number of the control is also displayed.

5. 
Double click on the box that intersects the control identification and the test 



column. A red “X” appears in the intersection and denotes that a test request for 


the control is in progress.

        
                    6.           Repeat step 5 until all assays for each level of control have been requested.


7.           Control processing begins automatically.
VIII.
REPORTING RESULTS

Ristocetin cofactor results will print as (%) percent.  Report as (%) percent activity. 

These results should be related to the reference range. Values below the established reference range can be considered to be an indication of von Willebrand’s disease. A dependence on blood group (ABO type) and age of vW factor levels has been reported.  Determination of Ristocetin Co-factor activity aids in the diagnosis of von Willebrand’s Disease and of disease with changes in the ristocetin co-factor activity, such as vascular endothelial lesions, inflammations, and preoperative screening of bleeding tendency. 

Hemolyzed, lipemic, or icteric samples must be noted with the result.

                A.
Results Outside of Calibration Curve Limits:
1.
The vWF.low assay has a linear range of 20.0% to 150.0%.  For samples that report“greater than measurement range,” samples should be rerun using the vWF.hi assay, 
which will perform a 1:4 dilution on the sample.  (This assay uses the same calibration curve as the vWF.low assay.)  The BCSXP will multiply the result obtained by the dilution factor and report the final, multiplied result in the JOB LIST.  



2.
For samples which read “less than measurement range”, report results as < 20%.


3. 
For samples >600, report out “ >600%”



4.
A result of “no clot” on the vWF assay generally means “too high to read” and that 



sample should be repeated using the vWF high assay.
                 B.
Reference Ranges:


Reference interval values determined for Ristocetin Cofactor are:  _______50-150%___________

IX. 
PROCEDURE NOTES: 

The BC von Willebrand reagent should be removed from the analyzer and remixed approximately every 15 minutes to ensure platelet suspension. It may be helpful to run 5-6 patient samples, then remix reagent and run the next 5-6 samples, etc.
The overall performance of Ristocetin Cofactor testing is dependent upon the instrument performance as well as the reagent used. 

X.
LIMITATIONS OF THE PROCEDURE:

In some cases of Type IIB von Willebrand’s disease, normal or borderline Ristocetin cofactor activities were reported.  Treatment of patients with FVIII:C concentrates or DDAVP (1-deamino-[8-D-arginine]-vasopressin) may increase Ristocetin cofactor activity levels in patient plasma.
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