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FIBRINOGEN ASSAY - QUANTITATIVE DETERMINATION OF FIBRINOGEN ON STAGO - COMPACT
	Principle
	The STA® Fibrinogen⑤ kit is intended for the quantitative determination of fibrinogen in plasma by the clotting method of Clauss.  In the presence of an excess of thrombin, the clotting time of diluted plasma is inversely proportional to the level of plasma fibrinogen.  The clot is detected by the STA-Compact®.  The STA-Compact® is a fully automated coagulation instrument that uses an electromagnetic mechanical clot detection system.  The oscillation of a steel ball within the cuvette with the thrombin and diluted plasma is monitored by the STA-Compact®.  When the oscillation of the steel ball is stopped by clot formation, the sensor registers the time in seconds.  The time is read from a stored curve on the STA-Compact®.  An increase of the fibrinogen level is observed in cases of diabetes, inflammatory syndromes and obesity.  A decrease of the fibrinogen level is observed in DIC, fibrinolysis, thrombolytic therapy and hereditary diseases.


	Specimen
	1. Citrated blood 9:1 (blood to anticoagulant) 3.2% sodium citrate.
Follow NCCLS guidelines H3-A3 and H21-A2.  No other anticoagulant     is acceptable.

2. Centrifugation:    11 Minutes at 4,500 g
                                 3 Minutes at 8,500 g

3. Plasma Storage:    8 Hours at 20 +/- 5ºC

                                  1 Month at -20ºC.  Frozen plasma should be thawed only at 37ºC for 5 minutes. 

4. Unacceptable Specimens:  Samples that are short draws, clotted or hemolyzed may yield incorrect results. 
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	Reagents/  Equipments
	STAGO STA-COMPACT                 Centrifuge

STA Desorb U                                    Reagent Grade Water

STA Cleaner Solution                        Cuvette Roll (contains 1000 cuvettes)

STA Microtainer                                Pipette
STA Microcups                                  Pipette Tips
STA Owren-Koller 
​​​​​​​________________________________________________________



	Reagents
	1. Reagent 1: STA®-Fibrinogen: Freeze-dried titrated human calcium thrombin (approx. 80 NIH unit/ml) containing a specific heparin inhibitor.  Reconstitute each vial with 5.0 ml of reagent grade water.  Replace the perforated plastic cap   on the vial.  Let sit 30 minutes at room temperature.  Swirl gently.  Request the product drawer (STA-Compact®) to open through the MAIN MENU under LOADING and bar code reagent.  Place the reagent in the product drawer on the STA-Compact®.

Reconstituted stability:

    -    5 days with the perforated cap in place

-  14 days at 2 – 8O C in its original capped vial.  Allow the   reagent to stand at room temperature for 30 minutes before use.

2. Reagent 2: STA® - Owren-Koller buffer, Ready to use buffer.  Used by the STA-Compact® to perform dilutions of controls and patients’ plasmas.  Request the sample drawer to open through the MAIN MENU under LOADING and bar code the reagent.  Press F1 for diluent.  Place the buffer into the sample drawer.  Stability is 72 hours.
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	Calibration
	1. The pre-calibration fibrinogen values are identical for all the vials of each lot. 
2. Entering the data for the calibration curve: The database of the STA-Compact monitors all reagent lot numbers.  When the operator scans a new lot of fibrinogen reagent, the STA-Compact will request the operator to scan the bar code printed on the bar code insert across the STA/STA-Compact bar code reader.
3. The calibration curve will be validated for the lot being used when the two fibrinogen control levels have been run.  If the validation controls are outside the assayed range, the STA-Compact will not run patient samples.  Examine calibration curve on the STA-Compact screen: Through the MAIN MENU, under CAL/CONTROL select CALIBRATION. 
4. Move the cursor to FIB and press Enter. Curve will appear on STA-Compact Screen.
5. Print calibration curve: While examining the curve on the STA-Compact screen, press ESC key for options.  Select PRINT and press Enter. Select Execute and press Enter to execute the print command.  The STA-Compact cannot print a calibration curve while the STA-Compact is running.
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	Quality Control
	1. STA®  -Coag Control Ⓝ+ABN  After the reconstitution period, request the reagent drawer to open (STA-Compact®) through the MAIN MENU under LOADING and bar code the controls.  Place the controls into the appropriate drawer.  Reconstituted stability on the STA-Compact® is 8 hours.

2. QC are run or by ordering manually from the Quality Control Menu.  

3. All control ranges are monitored automatically by the STA-Compact®.  If any controls are outside the ( 2 SD range, the STACompact® will audibly and visually alarm the operator.  Otherwise, the results can be found in the individual QC files.  Control results are automatically filed in the STA®/STA-Compact® QC file.  All results for a 24 hour period will be reduced to a “mean” value at midnight.  This mean is used in the statistical data and is plotted on the Levy-Jennings chart as a daily mean.  

4. QC must be run every 8 hours by manually programming from Quality Control menu. Analyzer will give a “block pipetting” error if patients are run after the 8 hour period expires without rerunning the QC.  Printed out accordingly and filed in the corresponding QC Log book.  Run QC in Compact A on odd days and run QC on Compact B on even days.

5. To print all the QC data points for the FIB test, perform the following procedure   prior to midnight.  From the MAIN MENU under CAL./CONTROL select 
QUALITY CONTROL.  Cursor to the FIB test and press Enter (.   to view the  Levy-Jennings chart.  Press F1 to view the results in tabular form.  Press F6, Select Execute then Enter (.  to print the individual values under current controls.  Press ESC key to exit (back to Graph).  Press F2 or F3 to view other levels and continue with F1 to view the result list.
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	Procedure
	1. Refer to the START-UP procedure for the STA-Compact® before running patient specimens on the STA® Compact® at the start of each shift. 

2. Run Fibrinogen tests in duplicate; see notes section below.

3. Request quality control: Through the MAIN MENU under CAL./CONTROL, select QUALITY CONTROL and press enter.  Cursor to the FIB test.  Select FIB by pressing F1 and then F10, Type in your Access Code to run QC.  

4. Load patients’ samples: Access the sample drawer(s) through the MAIN MENU  under LOADING, Select Sample the press Enter (. After the drawer opens, identify the type of specimen, such as microsample, with F8, or stat, with F12.  Identify the sample by bar coding or manually entering on the keyboard the patient identification number and then placing the specimen into the drawer.   

5. In MANUAL MODE, the operator must order the test(s) from the Selection menu or from the Recorded Profile/s.  Cursor to the test and press Enter ( to select.  When all tests are ordered, press F10 to save.

6. In AUTO MODE, the STA-Compact® will automatically order the test(s) selected in the AUTO MODE profile.

7. If TELELOADING is selected as the AUTO MODE profile, the STA-Compact® will query the host computer and download the test(s) as well as assign the status (i.e. stat). As soon as the sample drawer closes, the TEST STATUS screen will appear.  If  there is not enough reagent(s) to run the test(s), the suspect reagent(s) will appear in red with the amount of deficiency.  This deficiency will BLOCK the SAMPLE PIPETTING.  When this occurs, add the necessary reagent(s) to run the samples by responding N (NO) to the warning message “NEW TESTS ARE DELAYED -REACTIVATE?”  Reagents can then be loaded in the drawer.  By responding Y (YES) to the warning message ‘NEW TESTS ARE DELAYED - REACTIVATE?' the instrument will continue to perform all tests for which there is sufficient reagent (i.e. while waiting for reagents to stabilize after reconstitution).
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	Procedure, Cont…
	8. All dilutions of controls and patients’ samples are automatically prepared by the STA-Compact® according to the parameters entered in the Test Set-up.  If the patients’ results fall outside the assay range, the STA-Compact® automatically retests the sample in question at an appropriate dilution provided  that the option has been entered in the Test Set-up under re-dilute conditions.

9. All patient results are displayed on the TEST PANEL screen and automatically print out and transmit if selected.

        For results in question that need operator intervention, cursor to the identification number in the TEST PANEL screen and press Enter (.  This will display the FILE PROCESSING screen.  Follow the options on the left-hand side of the screen (i.e. F3 - rerun test).


	Calculations
	The STA-Compact automatically converts the results in seconds from a standard curve (log-log) to mg/dL.  The assay uses a dilution of 1:20 sample plasma to buffer.  If the auto re-dilute feature is necessary the results are displayed on the Screen in Blue numerals, instead of the normal Black numerals. 


	Reference Range
	Normal Range:            253 – 481 mg/dL
Critical Range:            <100 mg/dL

Instrument Range:       (mmin) 1800 mg/dL

                                    (mmax) 60 mg/dL


	Reporting Results
	The results for a Fibrinogen are reported out to the nearest whole number in mg/dL (Example: 130 mg/dL)
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	Linearity
	The package insert states that the working range  of the reagent on the STA Compact System instrument is 150-900 mg/dL.  This is at the normal dilution (1:20) the instrument uses to assay samples.  For extremely high Fibrinogen samples, the compact will auto-dilute any Fib >900  mg d/L and report up to 1800 mg/dL.  It will also auto-dilute any Fib <150 and report down to 60 mg/dL


	Notes
	1. Due to the nature of cap piercing, liquid level sense and sample collection tube technology (double walled sample tubes), we (KP and STAGO) ask that all small volume 5uL tests (STA Fibrinogen) be run in duplication.  Although there may not be any clinically significant effect on patient results, we feel this procedure will reduce and/or eliminate any sampling errors that may occur.  Fibrinogen QC is also run in duplicates.  Only record the first result in the QC log book if both runs are acceptable.
2. When the STA-Compact re-dilutes a patient sample at a more appropriate dilution (as pre-determined in Test Set-up) the results in the TEST PANEL screen which appear in Blue numerals have already been corrected by the STA-Compact for the difference in dilution.

3. Patients receiving thrombolytic therapy will have a rapid drop in the plasma Fibrinogen level and these samples MUST be collected with an anticoagulant containing a plasmin inhibitor such as Aprotinin, to determine an accurate Fibrinogen result. 


	Special Notes Related to Fibrinogen Results
	A > Vmax (>Mmax STA-Compact) for the result for Fibrinogen means the Fibrinogen value is extremely low, (<60 mg/dL). 
A > Vmin (<Mmin STA-Compact) result for Fibrinogen means the Fibrinogen value is extremely high (> 1800 mg/dL)

See Note #1 in Notes section directly above.  It is possible to have a >Vmax or <Vmin. Result  after the instrument does the auto re-dilute. 
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	Limitations
	1. In patients receiving drugs that affect the fibrinolytic system, the plasma levels of fibrinogen degradation products (FDP) may be extremely high.  FDPs may inhibit both thrombin action of fibrinogen and fibrin polymerization. At normal fibrinogen concentrations, FDPs have a minimal effect on the fibrinogen assay.  At fibrinogen concentrations below 150 mg/dL, FDPs greater than 130 (g/mL increasingly inhibit the thrombin clotting rate assay. High levels of paraproteins may interfere with the polymerization of fibrin monomers.  
2. The clinical use of topical bovine thrombin has led to the generation of antibodies in some patients.  These antibodies may lead to artifactual prolongation of the thrombin clotting rate assay of fibrinogen. 

3. Heparin may interfere with this assay.  However, the STA-Fibrinogen reagent contains a specific inhibitor of heparin.  Any prolongation of the assay is therefore, related to a real coagulation factor deficiency of Fibrinogen. 

4. The STA – Fibrinogen procedure is insensitive to the following substances: Fibrin degradation products (up to 130 (g/mL), hirudin (up to 3 (g/mL ) heparin (up to 2 IU/mL).
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