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UNFRACTIONATED HEPARIN ANTI-Xa ASSAY
	Principle
	The STA® - Liquid anti-Xa Assay kit [Cat. No. 00311US (4 ml) | Cat. No. 00322US (8 ml)], is intended for the quantitative determination of the plasma levels of unfractionated (UFH) and low molecular weight heparin (LMWH) by the measurement of their anti-Xa activity on antithrombin in a competitive system using a synthetic chromogenic substrate.

The normal function of a molecule of factor Xa, as soon as it appears in plasma, is to cleave its natural substrate, prothrombin, to generate thrombin, the enzyme responsible for the fibrin clot formation.  In the presence of heparin, competition occurs between this mechanism and the inhibitory mechanism exerted by the heparin-antithrombin III complex, this inhibition being largely responsible for the action of heparin.  The proposed method is a one-step reaction based on a similar principle: 

as soon as factor Xa is added to the plasma-substrate mixture, two reactions take place simultaneously:

· hydrolysis of the substrate by factor Xa

· inhibition of factor Xa by the heparin-antithrombin III complex*

After the necessary period of time for the competitive reaction to reach equilibrium, the quantity of paranitroaniline (pNA) that is released is inversely proportional to the concentration of heparin present in the plasma.  Unfractionated Heparin (UFH) and Low molecular weight heparins (LMWH) are used for the prevention and treatment of thromboembolic diseases.  The quantitative determination of plasma UFH and LMWH levels are useful for monitoring treatment efficacy.

* The heparin-antithrombin complex is made up from the heparin and the antithrombin (AT) from the patient.
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Sample collections must be in conformity with the recommendations for hemostasis tests.  Exercise great care in collecting and handling plasma to avoid the release of platelet factor 4 (PF4) which is a potent inhibitor of heparin (UFH). 

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

is acceptable.

2.    Centrifugation:
11 minutes at 4,500 g – room temperature 




  3 minutes at 8,500 g

3.    Plasma storage:
  Citrate tubes:  2 hours for @ 20 
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5 °C



              CTAD tubes:  4 hours for @ 20 
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5 °C

4.    Unacceptable Specimens: Samples that are short draws, clotted, lipemic or hemolyzed may yield incorrect results.  


	Reagents / Equipment
	Centrifuge                                                    TYPE –I Reagent Grade Water Pipettes                                                         STA-Compact®  Analyzer
Pipette tips                                                    PNP (pooled Normal Plasma)




     STA® - Cuvettes (Cat. #38669)

     STA® - Owren-Koller Buffer (Cat. #00360)
     STA® - Liquid Anti-Xa (Cat.#00322)
     STA® - Multi Hep Calibrator  (Cat. #00348)

     STA® - Quality HNF/UFH Control(Cat. #0381)


     STA® - Maxi Reducers (Cat.#00801)

   

	Reagents
	1. STA® - Multi Hep Calibrator (Cat. No. 00348): A set of calibrator plasmas intended to be used for the calibration of heparin activity assays by measuring the anti-Xa activity for both unfractionated heparin (UFH) and low molecular weight heparin (LMWH).  The UFH calibrators are standardized to the 07/328 International Standard for UFH from 2009.  The LMWH calibrators are standardized to the 01/608 International Standard for LMWH from 2003.
                                                                     Continued on next page
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	Reagents, Cont…
	· Reagent 1: STA® - Multi Hep Calibrator 0: human plasma free of heparin (see enclosed Assay Value Insert), lyophilized.

· Reagent 2: STA® - Multi Hep Calibrator 4: human plasma containing a well defined quantity of UFH (see enclosed Assay Value Insert), lyophilized

· Reagent 4: STA® - Multi Hep Calibrator 10: human plasma containing a well defined quantity of UFH  that is greater than that of Reagent 2 (see enclosed Assay Value Insert), lyophilized

Tap vial gently on counter top.  Reconstitute each vial with 1.0 ml reagent grade water.  Let sit 30 minutes at room temperature.  Swirl gently to ensure that the vial is completely mixed.  Reconstituted stability on the STA® - Compact® is 4 hours.  

2. STA® - Quality HNF/UFH (Cat. No. 00381): Two plasmas containing different levels of .unfractionated heparin (UFH) intended to be used for quality control of UFH assays by measuring the anti-Xa activity. These controls are standardized to a secondary standard for the 07/328 International Standard for UFH from 2009.

·  STA® - Quality HNF/UFH 2: human plasma containing a well defined quantity of UFH (see enclosed Assay Value Insert), lyophilized.

· STA® - Quality HNF/UFH 7: human plasma containing a well defined quantity of UFH that is greater than that of Reagent 1 (see enclosed Assay Value Insert), lyophilized.

Tap vial gently on counter top.  Reconstitute each vial with 1.0 ml reagent grade water.  Let sit 30 minutes at room temperature. Swirl gently to ensure that each vial is completely mixed.  Reconstituted stability on the STA® - Compact® is 4 hours.






____________________________________________________________
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	Reagents, Cont…
	3. Reagent 1: Ready to use: chromogenic substrate CBS 02.44, approximately 4.5  µmoles (Cat. No. 00311US 4 ml) or 9.0 µmoles (Cat. No. 00322US 8 ml) per vial. Allow the reagent to sit 30 minutes at room temperature (18-25 °C) before use.  Swirl vial gently to ensure each vial is completely mixed; then install an STA® - Reducer  (Cat. No. 00797 or 00801) in the vial and replace the perforated plastic cap on top.  Request the reagent drawer to open through the MAIN MENU under LOADING and bar code the reagent.  Place the reagent into the reagent drawer.  

Reconstituted stability:

-     7 days on analyzer in its original vial with the STA® - Reducer and perforated cap in place for 4 ml (Ref 00311US) and 8 ml (Ref 00322US) vials

-     In its original capped vial (without the STA® - Reducer) at 2-8 °C,  3 months.  For 4 ml (Ref 00311US) vial ONLY.  Allow reagent to stand at room temperature for 30 minutes before use.

  Reagent 2: Ready to use: bovine factor Xa, approximately 1.0 IU (Cat. No. 00311US  4 ml ) or 2.2 IU (Cat.  No. 00322US 8 ml) per vial per vial.  Allow the  reagent to sit at room temperature (18-25 °C) for 30 minutes. Swirl vial gently to ensure the vial is completely mixed; then install an STA® - Reducer  (Cat. No. 00797 or 00801) in the vial and replace the perforated plastic cap on top.  Request the reagent drawer to open through the MAIN MENU under LOADING and bar code the reagent.  Place the reagent into the reagent drawer.  

Reconstituted stability:

-     7 days on analyzer in its original vial with the STA® - Reducer and perforated cap in place for 4 ml (Ref 00311US) and 8 ml (Ref 00322US) vials

-     In its original capped vial (without the  STA® - Reducer) at 2-8°C,     3 months. For 4 ml (Ref 00311US) vial ONLY.  Allow reagent to stand at room temperature for 30 minutes before use.
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	Calibration 
Cont…
Quality Control


	3. To order calibration: Through the MAIN MENU select CAL/CONTROL.Select CALIBRATION and press Enter ( . Place the cursor on UFH LIQ8 ASSAY.  

Select UFH LIQ8 ASSAY by pressing F1 and then F10 Type in your Access Code Enter (  to run the calibration.

4. STA® - Quality HNF/UFH Controls 2 and 7 (Cat. No. 00381) are used by the STA® - Compact® to validate the calibration.  (Refer to the QUALITY CONTROL section).

5. To examine the calibration curve: Through the MAIN MENU under CAL/CONTROL select CALIBRATION and press Enter ( Place the cursor on UFH FIQ8 ASSAY and press Enter ( . The calibration curve will appear on the STA® - Compact® screen.

6. To verify the calibration curve is valid: Check that the correlation coefficient (r value) of the curve is 0.980 or greater.  If any controls are outside the expected range, the control must be repeated.  If the value is still outside the expected range,


      a new calibration must be run along with fresh controls.

7. To print the calibration curve: While examining the calibration curve on the STA® - Compact® screen, press ESC key for options.  Select PRINT, Select Execute. Enter (   The STA® - Compact® cannot print a calibration curve while the STA® - Compact® is running.

______________________________________________________________
1. To load STA® - Quality HNF/UFH 2 and 7 controls: After the reconstitution period, request the reagent drawer to open through the MAIN MENU under LOADING and bar code the controls.  Place the controls into the drawer.

            2.   QC will automatically be run when a new calibration curve has                     been requested. If using a stored curve, the STA® - Compact® will automatically run QC whe the patients’ samples have been loaded.  The QC can also be ordered manually before loading patients’ samples.
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	Quality Control Cont….
	3. All control ranges are monitored automatically by the STA® - Compact®.  If any controls are outside the bar coded range or the site specific QC range, the STA® - Compact® 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® - Compact® QC file. All results for a 24 hour period will be converted to a mean value at midnight.  This mean value is used in the statistical data and is plotted on the Levy-Jennings chart as a daily mean.

 


	Procedure
	1. Refer to the START-UP procedure for the STA® - Compact® before running patient samples on the STA® - Compact® at the start of each shift.

2. Run the calibration if needed. 

3. Request quality control if using a stored curve: Through the MAIN MENU under CAL/CONTROL select QUALITY CONTROL and press Enter ( . Place the cursor on UFH LIQ8 ASSAY.  Select UFH LIQ8 ASSAY by pressing F1 and then F10 then press Enter (  Type in your Access Code, press Enter (  to run the QC.

4. Load patients’ samples: Access the sample drawer through the MAIN MENU under LOADING, Select Sample then 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 sample into the drawer.

5. In MANUAL MODE, the operator must order the test from the menu, and then press F10 to save.

6. In AUTO MODE, the STA® - Compact® will automatically order the test if it is selected in the AUTO MODE profile.

7. In TELELOADING MODE, the STA® - Compact® will query the host computer and download the test as well as assign the status, i.e. stat.
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	Procedure, Cont…
	8.   As soon as the sample drawer closes, the TEST STATUS screen will appear. If there is not enough reagent(s) to run the test, the suspect reagent(s) will appear in red first in line with the amount of deficiency.  This deficiency will BLOCK the sample pipettor.  When this occurs, add the deficient reagent(s) to run the samples.

9.   All dilutions of the calibrators, 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 reportable range, the STA® - Compact® automatically re-test the sample in question at an appropriate dilution provided that the option has been entered in the Test Set-up.

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

11.  For results in question, that need operator intervention, cursor to   the identification number in the TEST PANEL screen and enter.  This will bring up the FILE PROCESSING screen.  Follow the options in the left-hand corner of the screen, i.e. re-run test.



	
	


	Calculations

	1. The STA® - Compact® automatically converts the results off of a linear standard curve (log-lin) to IU/ml.
2. STA-Compact® uses a dilution of 1:4, sample to buffer. The upper reporting limit is 1.10 IU/ml. No auto re-dilution is allowed with this assay.  See Note section below for directions on how to handle a patient sample with higher values.


	
	


	Reference Range
	 The heparin therapeutic range is 0.30 – 0.70 IU/ml

 Critical range of unfractionated heparin is greater than 0.8 IU/ml

 Instrument Range: mmin: 0.1 IU/ml

                               mmax: 1.10 IU/ml
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	Reporting Results
	The results for Heparin Assay are reported out to two decimal places; i.e., 0.50 IU/ml.


	Notes
	1. The assay’s linearity extends to 1.1 for UFH.  In order to determine a heparin level on a sample with a higher level, the operator must:
· mix the patient sample 1:1 with Pooled Normal Plasma 
· example:  0.4 sample + 0.4 PNP
· re-test the heparin assay on this mixture

· multiply the result X 2 to correct for the dilutional difference. 

· extended linearity of UFH = 2.2 IU/ml


	Detection Threshold and Linearity Range 
	The detection threshold of STA® - Liquid Anti-Xa (UFH and LMWH) on the STA System is 0.10 IU/ml.  
The linearity range extends to 1.10 IU/ml for UFH. 


	Limitations and Interfering Substances
	1. The lab must know which heparin is being administered.  In the case of intermittent administration of heparin, the time interval between sample collection and the previous, or next injection should be specified.

2. Any release of platelet factor 4 (PF4), which is a potent heparin inhibitor, will lead to an under-estimation of the heparin level in the plasma being tested.  Careful and adequate centrifugation is essential: the higher the level of residual platelets, the greater the risk of PF4 release.
3. The STA® - Liquid Anti-Xa assay relies on the Antithrombin level of the patient.  Low levels [less than 60%] may reflect an underestimation of the heparin level result.
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	Limitations and Interfering Substances
Cont…

References


	4. The STA® - Liquid Anti-Xa assay (UFH and LMWH protocols) is insensitive to the following substances:

· Hemoglobin: up to 1.5 g/l

· Conjugated bilirubin:  up to 288 mg/l – 342 umol/l

· Unconjugated bilirubin:  up to 138 mg/l – 236 umol/l 

· Triglycerides:  up to 6.9 g/l – 8 mmol/l
  ______________________________________________________________
1. STA® - Liquid Anti-Xa (Cat. No. 00311US or Cat. No.  00322US) Colorimetric Assay of Heparins (UFH and LMWH) by STA® Analyzers. Package insert 25536 01 – January 2012. 

2. STA® - Multi Hep Calibrator (Cat. No.  00684): Calibration Plasmas for Assays of heparins (UFH and LMWH) Using anti-Xa Method on STA® Analyzers.  Package inserts 24274 03 – January 2012.      

3. STA® - Quality HNF/UFH (Cat. No.  00381): Control Plasmas for Assays of Unfractionated Heparin (UFH) Using Anti-Xa Method on STA® Analyzers. Package insert 24208 02 – December 2010.

4. STA® - Owren-Koller Buffer (Cat. No. 00360) Buffer Solution for Coagulation Testing.  Package insert 23070 06 – June 2011.  

5. STA® - Compact® Operators Manual.  

6. Woodhams B et al. Stability of Coagulation Proteins in Frozen Plasma. Blood Coag Fibrinol. 2001; 12(4):229-236.

7. Clinical and Laboratory Standards Institute (CLSI). Collection, Transport and Processing of Blood Specimens for Testing Plasma-Based Coagulation Assays and Molecular Hemostasis Assays; Approved Guideline- Fifth Edition. H21-A5 vol. 28 No. 5 or latest revision.

8. Clinical Laboratory Standards Institute. Collection and Processing of Blood Specimens for Testing Plasma Based Coagulation Assays and Molecular Hemostasis Assays:  Approved Guideline. Fifth Edition.  Wayne, PA: Clinical Laboratory Standards Institute; 2008. Document H3 – A6 or latest revision.

For additional information, please refer to the manufacturer’s package insert.

STA® - Compact®  Software Version: 106.06; 106.07.Vx; 106.08, 107.07
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