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I.

PRINCIPLE:
         
Fibrinogen is a plasma protein that is converted from a soluble protein to an insoluble polymer by the action of thrombin, resulting in the formation of a fibrin clot. The fibrinogen determination is based on a modification of the von Clauss fibrinogen method. Excess thrombin is added to citrated plasma and the time required for clot formation is recorded. The clotting time obtained is compared with that of a standardized fibrinogen preparation.
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 tubes (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 tests. The citrate concentration must be 





adjusted in patients who have hematocrit values above 55%. Specimens that are 





clotted, collected in the wrong tube, or have less than the expected  90% fill  





(QNS) should be rejected. Hemolyzed specimens may be run and results reported 





with a comment.



B.
Handling Conditions:




The whole blood specimen is checked for clot formation by gentle inversion and 





observation. Centrifuge the capped blood specimen for 10 minutes at 3000 g.


Patient plasma should be tested within 4 hours. If immediate testing is to be done, the plasma may remain on the packed cells.
III.

EQUIPMENT AND MATERIALS:


A.
Equipment:




1.
BCS ( Coagulation Analyzer




2.
Rotors




3.
Waste, rinse and disinfectant containers

           

4.
BCS Sample Cups



B.
Materials:




1.
Multifibren( U Reagent-( OWZG15)




2.
Fibrinogen Standards-(OQVK11)




3.
Control material: Control Plasma P-(OUPZ19)




4.
Imidazole-buffered saline (IBS)




5.
Wash Solution

           

6.
Preservative-free distilled or deionized water

          

7.
70% isopropyl alcohol disinfectant

C.
Preparation:




1.
Multifibren( U Reagent- 50 IU/mL bovine thrombin, fibrin-aggregation 






retarding peptide, calcium chloride, stabilizers, buffer and preservative.   

2. Reconstitute the fibrinogen reagent with 2.0 mL NERL  water



(according to label on vial). Stability after reconstitution: 48 hours on 






board (Rack 1-2) 



3.
Fibrinogen Standards (Calibration only) - Six (6) lyophilized standards 






(approx. 70, 100, 250, 350, 600 and 800 mg/dL fibrinogen) prepared from 






pooled plasma by means of dilution or addition of human fibrinogen and 






containing HEPES buffer




4.
Citrol Level 1 Control -Lyophilized preparation of pooled normal plasma 






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






Normal




5.         Control Plasma P-Lyophilized preparation of pooled normal plasma 






adjusted to defined factor concentration , stabilized with HEPES buffer 






solution (12g/L). Used for Quality Control-Abnormal 


a.
Reconstitute lyophilized Fibrinogen Standards with 0.5 mL 





distilled water


b.
Reconstitute lyophilized Citrol Level 1 and Control Plasma P with 1.0 mL distilled or deionized water.




c.   
Restopper vial and mix carefully to dissolve (without foam 








formation).   


d.
Let stand at 15-25(C for at least 15 minutes before use.





Stability after reconstitution:   Stable for 4 hours stored at15-25(C 








          
     Stable for 4 weeks frozen at -20(C.








Fibrinogen Standards, Standard Human Plasma, Citrol Level 1, and Control Plasma

      P may be quick frozen and thawed within 10 minutes at 37(C. Thawed plasma must be

used within 2 hours when stored at 15-25(C. Can only be frozen and thawed once.



D.
Performance Parameters:



Indication of deterioration: no evidence of vacuum in vial upon opening, 






difficulty in reconstituting reagent, control values outside of determined range.
IV.

QUALITY CONTROL:


A.
Citrol Level 1–Normal Control 



B.
Control Plasma P- Abnormal Control 




1.
Controls should be tested once per shift, and with any change or addition 







of reagent.




2.
Controls should be run in the same manner as the test samples.




3.
Controls should be within the tolerance limits established for the specific 






lot number of control.



4.
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.
V.
PROCEDURE – STEPWISE:

A.
Instrument Set-up and Calibration :


(NOTE: Calibration is done as every 6 months, or as needed, and is not necessary 


to perform on a routine basis. If you have not performed fibrinogen calibration 

before, it is strongly suggested that you contact BCS technical support hot 


line for help and advice, as the process is complicated.


Four calibrations must be done for each BCS instrument using the new lot # of 


Multifibren U reagent:



Fib



Fib.570



Fib.low



Fib.low.570



**For Fib and Fib.570, fibrinogen standards 2-6 should be reconstituted. Vial bar 


codes 
should be used. (Lot numbers will be prefixed by “5263_ _” with the “_ _” 

specific to each lot.

**For Fib.low and Fib.low.570, fibrinogen standards 1, 2 and 3 should be used, with barcodes as follows (the “_ _” is the same as the barcoded vials above, specific for that lot:


1—1137_ _ (varies with lot, but approx. 70 mg/dL)



2—1138_ _ (varies with lot, but approx. 100 mg/dL)



3—1139_ _ (varies with lot, but approx. 250 mg.dL)

The lot #s must be defined in the software, so that the BCS recognizes them (i.e. make barcodes to put on vials). Refer to Operator’s Manual for instructions, or contact tech support.



Press Calibration Icon and choose New key.  Select test (eg: “Fib” or Fib.570”, 


“Fib.low”, or Fib.low.570”) which will be highlighted.  Select the lot number of 


reagents and standards on board for the calibration curve



Press Measure curve key to begin curve calibration. 



Place the reagent and standards required for the calibration on the analyzer. Click 


OK to 
confirm the message. When the reagent and standards have been 



positioned, the analyzer starts calibration.



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


curve and date. Unacceptable curves will display an “exclamation point”.  



Fib.Multi U curves will be compared to an “Evaluation Tube Curve”. View the 


curve for validity. 



Click the Calibration button. Click the Multifibren reference curve in the Curve 


overview column. 



Click the Show curve key to view the reference curve. The curve will be 



displayed. 



To re-measure one or more points displayed in the graphic, click the point to be 


corrected. The point will be highlighted. Click the Repeat key and close the 


dialog. The point will be re-measured and entered in the graphics.



Rack lanes 1-14 are recommended for on board positions of Multifibren U 


reagent, and Rack lanes 4-14 for controls and standards.  

B.
Loading Patient Samples on the BCS:


Patient samples can be programmed and loaded on the BCS using one of three 


different options:



1.
Auto Host:



a.
Load bar-coded samples into any sample rack with the bar-code 




label visible through the window of the rack position.




b. 
Insert the rack into any open lane.(4-14)




c. 
Push the rack until you feel it stop.




d. 
Open the JOB LIST icon.




e.
The JOB LIST screen displays the samples loaded with a small 




green analyzer next to the sample ID.


    


The small green analyzer icon indicates the sample is currently 




loaded in the processing area




f. 
The test requests will automatically be picked up from the host.



2.
Assigning a Stat Test Request:



a. 
Prior to assigning test requests, double click on the sample ID 




number



b.
Click on the STAT box.  The box will be marked with a “X”.




c. 
Confirm the entry by clicking OK



d. 
Locate the test requests for each test required for each STAT 




sample listed.




e. 
Double click on the box  that intersects between the sample 




identification number and the test column.  A red “X” appears in 




the intersection.  The “X” denotes that a test request for this 




sample is in process.




f. 
Sample processing begins automatically.



3.
Non – Bar – Code Samples without Host (ie: for repeating):



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




b. 
Click on the LOADING icon.




c. 
Click on the number that corresponds to the sample rack (the rack 




number is highlighted)




d. 
Click on the Select rack button (a picture of the sample rack is 




displayed)




e. 
Click on the position number of the sample rack in which the 




sample has been placed.




f.. 
Click on the Sample ID  box




g.
Enter the sample identification number.




h. 
At the question “Is the sample STAT?” answer either yes or no.





“Yes” answer will result in a red “X” appearing in the box.





“No”---proceed to the next step.




i. 
To request Individual Assays:





(1.)
Locate the assay box




(2.) 
Click on the assay





(3.) 
Repeat the above steps until all assays are requested.

.

            

j. 
Click on the INSERT button and the sample ID appears in sample 




position of the rack and the next position of the sample rack is 




highlighted.

            

k. 
To request another:




(1.) 
Sample in the same rack:   Repeat steps 6-11





(2.) 
Sample Rack:  Click on OTHER RACK button and repeat 





steps 3-11.

            

l. 
Insert the sample racks into any open lane (4-14) (An open lane is 




one without the LED illuminated or blinking.

            

m. 
Push the rack until you feel it stop.

            

n.
Repeat steps 12 and 13 until all sample racks have been loaded.

            

o. 
The JOB LIST screen displays the samples loaded with a small 




green analyzer next to the sample ID.





The small green analyzer icon indicates the sample is currently 




loaded in the processing area




A red “X” appears in the intersection between the sample ID 



number and the test column and denotes that a test request for the 



sample is in progress.

            

p. 
Sample processing begins automatically.

C.
Loading and Programming Controls on the BCS:


1. 
Place control bottles into the 5 ml reagent rack with the bar-code label on 



the bottle visible through the window of the rack position.



2.
Insert the rack into any open lane from 4-14 (an open lane is one that does 



not have a blinking or illuminated LED.)



3. 
Push the rack until you feel it stop



4.
Click on the Control Journal icon.

           

The small green analyzer icon indicates that the Control lot number is 


currently loaded in the processing area.


5. 
Double click on the box that intersects between 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. 
Control processing begins immediately.



7. 
Repeat step 5 until all assays for each level of control have been requested.

.


D.
Reporting Results:



Auto- or manually verify patient values in mg/dL in the computer system




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



E.
Reference Ranges:
 Reference interval determined for fibrinogen (mean value +/- 2.0SD) varies with the lot #, but in general is 150-450 mg/dL.

VI.

PROCEDURE NOTES:

The overall performance of Fibrinogen testing is dependent on the instrument 


performance as well as the reagent used. Acceptable variability (imprecision) 


should be such that the total day-to-day coefficient of variation (CV)     of the 


analytic system is less than 10% on the same lot of control plasma. 

A new reference curve should be established every 6 months, or with each change of reagent lot or instrument, or with any consistent deviation from control or proficiency testing limits.
VII.
LIMITATIONS OF THE PROCEDURE:

Results may be affected by fibrin(ogen) degradation products in the patient’s plasma. 



Significant levels may give prologed coagulation times and cause the test to indicate a 



falsely low fibrinogen level. Heparin (up to 2 IU/mL does not interfere with the test. 


With some manufacturers artificially prepared (e. g. diluted) control plasma for the lower 



range, recovery may be above the declared range if the sample matrix is not sufficiently 



plasma-like. In such cases, it is recommended that the Control Plasma P be used.


Hemolyzed and lipemic samples should reflex to the 570 tests. These tests may also be 



manually requested at the discretion of the operator. 


Lipemic samples may need to be ultracentrifuged before analysis.
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