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I. INTENDED USE:

In-vitro diagnostic automated chromogenic assay for the quantitative determination of unfractionated heparin (UFH) and low molecular weight heparin (LMWH) activity in human plasma collected from venous blood samples in 3.2 % sodium citrate tubes on the BCS® XP System, the SYSMEX CS-2500 System, the SYSMEX CS-5100 System and the SYSMEX CA-660 System in the clinical laboratory. For use with plasma from patients undergoing heparin anticoagulant therapy with either UFH or LMWH.
The performance of this device has not been established in neonate and pediatric patient populations.
II. PRINCIPLE:
The Innovance® Heparin assay is a one stage chromogenic assay. The reagent kit consists of two components. One component (Reagent) contains Xa, the other (Substrate) a chromogenic substrate specific for Xa. Upon mixing of Reagent and Substrate Xa converts the chromogenic substrate into two products, one of them is paranitroaniline. The formation of paranitroaniline can be quantified by the coagulation analyzer employing light absorption at a specific wave length (405 nm). In the presence of a heparin containing sample the formation of paranitroaniline will be reduced in a time dependent manner. This is due to inhibition of Xa by the heparin/AT complex. This complex is formed in the patient's plasma and competes with the substrate conversion by Xa. The concentration of the complex is not only dependent on the concentration of heparin but also on the availability of the patient’s endogenous antithrombin.

By comparison to a reference curve the heparin activity of the sample can be quantified.To reduce the influence from heparin antagonists, such as platelet factor 4 (PF4), dextran sulfate is included in the reaction mixture.
III. SUMMARY AND EXPLANATION:
Heparin (UFH and LMWH) considerably accelerates the inactivation of thrombin and

coagulation factor Xa (Xa) by antithrombin (AT). For this reason UFH and LMWH preparations are widely used as prophylactic and therapeutic anticoagulants. The main clinical indications for UFH are in prevention and treatment of venous thromboembolism, in certain types of coronary artery syndrome and in thrombotic stroke. LMWH has been replacing UFH in many of the latters traditional indications. Due to numerous influences the anticoagulant effect of an identical dose of heparin varies from patient to patient.
Using the INNOVANCE HEPARIN assay it is possible to quantify the activity of UFH and LMWH in a patient's plasma and to verify the intended target level.
IV. SPECIMEN REQUIREMENTS
The only acceptable sample for routine coagulation is plasma, from whole blood drawn into blue-stoppered tubes containing 3.2% sodium citrate (nine parts of freshly collected blood with one part of 3.2% sodium citrate anticoagulant).

4.5 ml-draw tube must have a MINIMUM ACCEPTABLE VOLUME of 4.0 ml total (3.5 ml blood +0.5 ml anticoagulant).

2.7 ml-draw tube must have a MINIMUM of 2.5 ml (2.2 ml blood + 0.3 ml anticoagulant). 

    A “micro method” sample (newborn PT/PTT/FIB only) must be a full 1.0 ml specimen (0.9 ml of whole blood drawn with a syringe added to 0.1 ml 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 only coagulation testing is to be performed, a red-top tube, which has no additives, should be drawn first and discarded prior to drawing the blue-top coagulation tube.

The patient cannot be on anti-coagulants when the test specimen is collected. Sufficient time after discontinuance of heparin should be allowed for heparin to be cleared from the patient’s blood, usually 6 hours.

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 serum, or have less than the 90% expected fill should be rejected, the floor must be notified, a comment entered into the computer.

Handling Condition and Stability

The whole blood specimen is checked for clot formation by gentle inversion and observation. Centrifuge the capped blood specimen to produce platelet-poor plasma (platelet count <10x10 9/L for 10 minutes at 4000 g or 3 minutes at 8000 rpm (STAT centrifuge) for STAT samples and 7 minutes at 5200 RPM (DAS centrifuges) as soon as possible after collection. If immediate testing is to be done, the plasma may remain on the packed cells or separated.

Patient plasma should be tested within 4 hours. If immediate testing is to be done, the plasma may remain on the packed cells. For special coagulation testing, spin samples 20 minutes at 4000 g, separate plasma into plastic tubes, label and freeze all aliquots at –70C located in the Special coag area until ready to use. Always check for clots after aliquoting with applicator sticks. Always tracks aliquots in BEAKER under YH Coag Hold before freezing them. A frost-free freezer should not be used. Frozen plasma samples must be rapidly thawed at 37(C while gently mixing and tested immediately after thawing. If testing is delayed, the sample may be held for 2 hours at 4(C until tested immediately after thawing. If testing is delayed, the sample may be held for 2 hours at 4(C until tested.



Specimen stability at ambient temperature: 4 hours; Frozen at -70° C 6 months.

Specimen Labelling Specimen should be properly labeled with at least 2 unique patient identifiers. Patient's full name and medical record number (MRN) and should have the date and time of collection. The patient's birth date may substitute for the MRN if the MRN is not available.
V. ENVIRONMENTAL OPERATING CONDITIONS:
[image: image2.png]Ambient temperature: 15 - 30 °C
Relative humidity: 30 - 85 % (no condensation except on the reagent tabie)
Atmospheric pressure: 70 - 106 kPa





The room temperature and humidity percent are monitored and documented on the Routine Coagulation checklist.

VI. SUPPLIES AND REAGENTS:

a. Supplies

· Nerl Water: pH 7.0

· Gauze

· Citrated blue top tubes

· Frosted tubes for aliquots

· Cuvettes

· SLD Mini - cups

· CS5100 sample cups – 4 mL
· CA Clean I – 50 mL (On-board stability – 5 days)
· CA Clean II – 5 L (On-board stability – 2 months)
· OVB (Buffer) (On-board stability – 24 hours)

· Trash bags
Reagents: 
NOTE: After opening any vial to place onto the instrument, label that vial with the open and expiration date, referring to the stability information provided here.  Discard reagent when expired.

Reagents (Reagent and Substrate) are liquid and ready to use. Before use unscrew and remove caps. Place the reagents on the analyzer and start measurement. All kit components are lot-specific. The combination with components from other lots may lead to incorrect results.
	Reagents
	Description
	Preparation
	On board stability
	Refrigerated stability

	Innovanace Heparin reagent
	Aqueous solution containing:

– Bovine Coagulation Factor Xa

(appr. 0.7 IU/mL)

- Tris(hydroxymethyl)aminomethane (TRIS)

– Sodium Chloride (NaCl)

– Ethylenediaminetetraacetic Acid (EDTA) Disodium Salt

– Bovine Serum Albumine (BSA)

– Dextran Sulfate

– Preservativeb

    pH  8
	Ready to use
	72 hours
	8 weeks

	Innovanace Heparin Substrate
	Aqueous solution containing:

– Suc-Ile-Glu(piperidin-1-yl)-Gly-Arg-pNA.HCl

(chromogenic substrate; 1.25 mg/mL)

– Sodium Acetate

– Preservativeb

pH 5
	Ready to use
	72 hours
	8 weeks


	Type of QC
	Preparation
	On board Stability
	Refrigerated Stability

	Inn Hep UF1 control
	1 mL nerl water
	8 hours
	 48 hours

	Inn Hep UF2 control
	1 mL nerl water
	8 hours
	 48 hours

	Inn Hep LMW 1 control
	1 mL nerl water
	8 hours
	 48 hours

	Inn Hep LMW 2 control
	1 mL nerl water
	8 hours
	 48 hours


Warnings and Precautions

Not to be used for the determination of the activity or concentration of anticoagulants

other than UFH and LMWH (e.g. heparinoids, synthetic pentasaccharides, direct factor

Xa inhibitors). Danger of under- or overdosing resulting in thrombotic events or

bleedings, respectively.
Note:  Instrument for Heparin test should be set up on alternate days (even /odd days) corresponds with Instrument numbers. 

VII. CALIBRATION: Instrument Set-Up and Calibration (only if necessary): Calibration or recalibration frequency is based on Policy HEM 179 (Calibration and Analytical measurement Policy).
Calibration and storage of a valid specific Assays calibration curve are required to obtain test results. Calibration is performed:

· With a change of reagent lot numbers

· With a change of major instrument components

· To satisfy local regulatory requirements

· At laboratory discretion

Calibrator: Innovance heparin calibrator. Reconstitute with 1 ml of Nerl water. Wait for 30 minutes

ALWAYS check maintenance log before calibration and make sure all maintenance is current (not overdue)

A. Identify the reagents

1. Enter reagent and calibrator lot information in Reagent Lot Master if new lot. Refer to the Enter Reagent Information tab for more details.

2. Load Heparin reagents, calibrator, buffer. Refer to the Loading Reagents tab for more details.

B. Order the calibration

1. Select Order.
2. Select Switch Order.
3. Select Holder Calib Curve Order.
4. Select the Inn Hep assay to be calibrated.

5. Select Change and select the correct lot number.

6. Select OK.

7. Select the correct calibrator lot number from list. Assay value automatically displays.

8. For manual entry of assay value: Place the cursor in the Assay Sheet Value field and enter value using keypad.

9. Select OK.
10. Select Start.
11. To view the calibration status and progress, press Joblist.
Note: Calibrator plasma should be transferred into a SLD mini cup and placed in the vial. Place vial in a C-rack. 

C. Calibration Validation

1. View new calibration curve

I. Select Calib. Curve.
II. Select Change
III.  Select Inn Hep Assay
IV. Select the lot number.

2. Compare new/current calibration curve

I. Select Detailed Display
II. Select Select Compared Calib. Curve

III. Select a calibration curve to compare and press Load.

IV. Compare calibration curves

V. Select Close.
3. Validate new calibration curve

I. Select Validate to validate the calibration curve.

II. Select OK.
III.  Select Print.
Notes:

· Validate calibration by performing QC.

· If Calibration fails, then recalibrate instrument following steps from the Calibration Procedure Sections. Refer to Calibration or recalibration frequency is based on Policy HEM 179 (Calibration and Analytical measurement Policy)

· If repeat Calibration fails again, Call Siemens Technical Service Assistance, If Instrument is unacceptable for operation, use back-up analyzer.
VIII. QUALITY CONTROL  
How to Order QC

1. Load QC (Both levels of LMW and UF) onto C-rack.
Refer to the Loading Reagents tab to load QC material in a C-rack using a SLD mini cup. 

2. Select Order. 

3. Select Switch Order. 

4. Select Holder QC Order.
5. Select Order Entry. 

6. Select control material (IHep LMW, IHep1, LMW2, IHep UF1, IHep UF2) from the list. 

7. Place cursor in the Lot No. box and select the lot number from the list. 

8. Select the INN-Hep test 

9. Press the down arrow to order the next control. 

10. Press OK 

11. Press Start button, once controls have been ordered.


1.
Controls should be tested once each 8-hour shift, and after reagent changes / additions. Tech has to review shift control and placed an initial in QC Software under each control.




2.
Controls should be run in the same manner as the test samples and by the same technologists who work in the routine coagulation area.




3.
Control tolerance limits--the range is calculated based on +/- 2 SD (Standard deviations) from the mean control value.




4.
Corrective action when tolerance limits are exceeded (results will be flagged with error message):





a.
Rerun control after swirl QC and reagents.





b.
If still out, Check reagent/QC for bubbles and turbidity. 

c.
Check reagents/ QC expiration. Ensure fresh OVB buffer is on-board and change if necessary (if not changed during set up). Prime the instrument.





d.
Make fresh reagent or QC if needed and rerun again





e.
Document actions taken to identify in QC Software and correct the problem before reporting any patient data.

f.
If controls still out, Recalibrate the assay if required and notify supervisor.

Remove the results that are outside the acceptable range by clicking on the unacceptable point and then clicking Confirm Data Key. On the next data point, indicate the corrective action that was performed in the comment box along with your initials. The control results are recorded in the CS 5100 QC files and QC log on L: Drive and are reviewed monthly by the supervisor.



   QC Corrective Action:

NOTE: If QC is out of range after running twice, corrective action and an evaluation need to be performed. Up to 5 patient samples when QC was acceptable will need to be rerun to determine if there is a significant clinical difference in the patient results. Documentation is to print results from the Instrument of the repeated run of the patient samples, fill out corrective action log; print Beaker sample label and file in Corrective Action notebook. Acceptable agreement should be +/- 10% of the original results (See Appendix A for log). If significant clinical changes have been determined, there will be an amended report with corrected data and a caregiver will be notified promptly. In these circumstances, the analyzer will be put out of service and troubleshooting/service dispatched. Continue to run samples on the other functional instrument, if needed set up CS 5100-3 instrument for routine coag tests.

· If this occurs during off-shifts and the immediate concern is to determine if patient data has been compromised, the patient samples from the problem instrument should be rerun on the other functioning instrument and results compared. See corrective action log for acceptable criteria. Troubleshooting will then be performed timely on the problem instrument, QC run and evaluated and patient comparisons performed before instrument is put back into service. 

Note: Heparin QC (both LMW and UFH) should be refrigerated after run.

Note: All Routine Coag Assays controls for the CS 5100 are not formatted in the BEAKER QC program but set up and reviewed in the instrument QC Software
IX. PROCEDURE:

Loading patient samples on the cs 5100
A. LIS order processing 

1. Load bar-coded samples into any sample rack (above #6) with the bar-code label visible through the window of the rack position and Place rack on the sampler.
2. After barcode reading, confirm sample order status and progress on the Joblist screen.

B. Micro mode
1. For barcoded samples,

2. Press in Mc column on Order screen.

3. Load uncapped tube on to system.

4. Select Start.
Refer to Sysmex 5100 Operational procedure for auto verification guidelines, reporting normal and flagged results. 

X. CALCULATION OF THE RESULT: Results are reported in IU/mL. Result should always be interpreted with in conjunction with the patient’s medical history, clinical presentation, and other findings.

XI. ANALYTICAL MEASUREMENT RANGE: 0.10 – 1.50 IU/mL
Therapeutic range: Therapeutic range: anti-Xa LMWH = 0.5 – 1.1 IU/mL; anti-Xa UFH = 0.3 – 0.7 IU/mL
XII. DILUTIONS: no dilutions
XIII. REPORTING RESULTS:
For a result below the detection threshold, report “<0.10” IU/mL. 

Any result <0.10 IU/mL (First time), always check for bubble and rerun for the test.
If instrument gives the results above the highest linearity point, report > 1.5 IU/ml.
All Results reflex to MD Interpretations.

XIV. CRITICAL RESULTS: No critical result for the procedure.
XV. INTERFERENCE:

Following concentration of listed endogenous substances were found to cause no interference up to the indicated concentrations.
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XVI. LIMITATIONS OF THE PROCEDURE:

For information regarding interference by endogenous and exogenous substances please refer to chapter "Interferences".

Turbidity and particles in the samples may interfere with the assay. Therefore, samples

containing particles must be centrifuged prior to testing. Lipemic or turbid samples which

cannot be clarified by centrifugation (10 minutes at approximately 15 000 x g) must be

excluded from the assay. Due to matrix effects, inter-laboratory survey samples and control samples may yield results that differ from those obtained with other methods. It may therefore be necessary to assess these results in relation to method-specific target values.

Siemens Healthcare Diagnostics has validated use of these reagents on various analyzers to optimize product performance and meet product specifications. User defined modifications are not supported by Siemens as they may affect performance of the system and assay results.

It is the responsibility of the user to validate modifications to these instructions or use of the reagents on analyzers other than those included in Siemens Application Sheets or these Instructions for Use included in Siemens Application Sheets or these Instructions for Use.
XVII. REFERENCES:
a. Sysmex CS 5100 Operator manual

b. Sysmex CS 5100 Instruction for Use.

c. Sysmex CS 5100 Reference Guide

d. Sysmex CS 5100 System Evaluation and Algorithm

XVIII. HISTORY: H-1 This procedure was written by P Bahel on 7/2/2020
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