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	Policy Statement
	Core Laboratory Personnel are responsible for insuring the specimen submitted for testing is acceptable and the procedure for performing this assay is not violated.

	Purpose
	This procedure provides technical instruction for the performance of Coagulation testing on the BCS System.

	Scope
	This procedure applies to testing Personnel authorized to perform testing on the BCS System.  This group includes, but is not limited to Medical Laboratory Technicians/Technologists, as well as leads and supervisory personnel.

	Responsibility
	All above personnel are responsible for following the BCS Coagulation System procedure without exception.  In addition, testing personnel are also responsible for evaluating the results and taking proper remedial action.

	Related Documents
	BCS Instructions/Training Manuals

BCS Training Guidebook


                                    BCS Coagulation System Procedure

 1). Preparation (Reagents, Controls, and Consumables)

           Prepare all required reagents/controls according to the package insert. Check

           analyzer inventory for required volumes of washing solution, distilled water and

           disinfectant. Replenish if necessary. 

Reagent/Control Stability

	Reagent/Control
	Preparation
	On Board

Stability
	Test Used For
	Lane Loaded 

	Citrol 1
	1ml DiH2O
	16 hrs
	PT, PTT, Fib *
	4 – 14

	Citrol 3
	1ml DiH2O
	16 hrs
	PT, PTT,*TT
	4 – 14

	Control P
	1ml DiH2O
	16 hrs
	Fib, TT
	4 – 14

	DDimer Control 1
	1ml DiH2O
	7 days
	DDimer
	4 – 14

	DDimer Control 2
	1ml DiH2O
	7 days
	DDimer
	4 – 14

	Innovin
	10ml DiH2O
	 48 hrs
	PT
	1 - 2

	Actin FSL
	N/A
	 48 hrs
	PTT 
	1 - 2

	CaCl
	N/A
	 48 hrs
	PTT
	1 - 2

	Multifibren U
	5ml DiH2O
	 48 hrs
	Fib
	1 - 2

	DDimer Reagent
	4ml DiH2O
	48 hrs
	DDimer
	1 - 2

	DDimer Buffer
	N/A
	48 hrs
	DDimer
	1 - 2

	DDimer Supplement
	N/A
	48 hrs
	DDimer
	1 - 2

	DDimer Diluent
	N/A
	48 hrs
	DDimer
	4 - 14

	Thrombin Time reagent
	5ml Diluent
	48 hrs
	Thrombin Time
	1 - 2

	Wash
	N/A
	5 days
	Required 
	N/A

	NaCL
	N/A
	1 day
	Required
	N/A


	LMWH 10a Level 1
	 1ml Di H2O
	 4 hrs
	A10ALMWH
	4 - 14

	LMWH 10a Level 2
	 1ml Di H2O
	 4 hrs
	A10ALMWH
	4 - 14

	LMWH 10a Fonda 1
	 1ml Di H2O
	 4 hrs
	A10AFONDA
	4 - 14

	LMWH 10a Fonda 2
	 1ml Di H2O
	 4 hrs
	A10AFONDA
	4 - 14

	Dextran Sulfate Reagent
	10ml Di H2O
	N/A
	A10ALMWH

A10AFONDA
	

	Factor 10a Reagent
	10ml Dextran Sulfate reag
	See note**
	A10ALMWH

A10AFONDA
	1 - 2

	AT lll Reagent
	1 ml Di H2O
	See note**
	A10ALMWH

A10AFONDA
	4 - 14

	Substrate Reagent
	2 ml Di H2O
	See note**
	A10ALMWH

A10AFONDA
	4 - 14

	Standard Human Plasma
	1 ml Di H2O
	See note**
	A10ALMWH

A10AFONDA
	4 - 14

	SCS Cleaner
	N/A
	See note*
	A10ALMWH

A10AFONDA
	4 - 14


* These controls must be removed from the analyzer immediately after running,

       capped, and stored in the refrigerator to maintain 16 hour stability. 

** NOTE : In the original vial these solutions can be frozen up to three times.

       Standard Human Plasma is only required for calibration. After calibration, an

       empty SHP vial need only be filled with DiH20 and placed on the analyzer.

       The reconstituted reagent is not required, just the vial with its barcode.  

Policy Note:
All Reagents/Controls/Consumables require the following data written on the container or vial; opened date, on board stability or expiration date, and the techs initials.  New FSL, NaCL, and reconstituted vials of INNOVIN or Multifibrin U placed on the BCS analyzer must have at least one control run to verify reagent integrity. 

2)  Maintenance

Refer to CORE 6801 BCS®XP Maintenance Procedure
3)  Putting the reagents on board

          Put the required reagents, deficient plasmas, standards and controls without lids

          and stoppers in the relevant racks.
	Reagents to be cooled:
	Lanes 1 to 4

	Other Reagents:
	Lanes 1 to 14

	NaCl
	Lanes 3&4


The reagent bar codes must be positioned in the open window, on left side of the rack, which faces towards the bar code scanner. If a reagent needs to be placed on the analyzer without a barcode, you must indicate whether an adapter is needed when entering the rack number.
4) Measuring controls

Reconstituted controls are transferred to polystyrene tubes. The tubes are labeled with the appropriate control bar code label, placed in rack with the bar code positioned in the open window, and loaded on the analyzer. Each assay is   assigned to a specific control level and will automatically be ordered for that level. The assay ordered for each level will appear on the job list marked with a red “X”. Routinely, PT, PTT and Fib will automatically be ordered on Citrol 1, Citrol 3 and Control P. Tests not routinely run can be deleted by clicking on the red ‘X” for that assay, and clicking on the delete icon. To remove the blue background, move the curser in the # samples area, and then click the mouse. Failure to delete controls that are not routinely tested, will initiate an error message which alerts the user that reagents are missing. This error will remain until the assay is deleted or the reagents required are loaded on the analyzer. 
Before the QC is tested, perform the Shift Change
In the menu, select System > Shift change.


•Place a check next to “Delete samples” and Delete results”.



•Make sure there is not a check next to “Disinfect instrument”, unless required

• Click on Continue.

NOTE: Controls must be run on both BCS 1 and 2 every 8 hours. Controls should 
             be run in the same manner as patient samples. Controls should 
             be tested at the midpoint of each shift, upon any reagent 
             change (i.e. FSL or CaCL; reconstituted Innovin or Multifibrin U). Run 

             controls at least once each 8 hour shift as follows:

             Shift                           Control Run                      Analyzer
                  Overnight                           3 AM                        BCS1 / BCS2
          Dayshift                             11AM                       BCS1 / BCS2
          Evening                              7 PM                        BCS1 / BCS2
          Control failures will facilitate the following remedial actions:
(1) Control tolerance limits: the acceptable range is entered in meditech
      based on greater then +/-2.0 standard deviations (SD) from the mean 
      control value.
       (2) Corrective action when tolerance limits are exceeded:




(a) Rerun out-of-range control material.




(b) Verify reagent performance.




(c) Check instrument performance.

(d) Document actions taken to identify and correct the problem before reporting any patient data.

         Note: For detailed instructions on QC failures and corrective actions see                 

                  Quality Management Plan, document CORE 0000 QP. 

5)  Running samples
Put the bar-coded samples in the racks so that the bar code is facing towards the scanner (towards the left) and can be seen through the rack window.  

Insert the sample racks into lanes 6-14.

6) Calibration

          Initial calibration is performed during installation and verified bi-annually during 
           preventive maintenance (PM) by the Siemens Field Service Representative.  
Starting the operating system

After the PC has been switched on, the Windows XP operating system start

routine is initiated.



-The Windows XP login dialog appears.

• Enter the password: BCSXP_Admin 

Starting the BCS XP program

• Double-click on the BCS XP icon on the desktop,

-This dialog contains information on the release status of assays.

• Confirm the dialog with Yes.

• Enter your user name: Tech

• Enter your password: TECH

-Confirm your entry with OK.

LOADING PATIENT SAMPLES ON THE BCS

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

I. AUTO HOST
1. Load bar-coded samples into any sample rack with the bar-code label positioned so that it is visible through the window of the rack.


2. Insert the rack into any open lane (6-14).


3. Push the rack until you feel it stop and led light flashes quickly.


4. Open the JOB LIST icon.

5. 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)


6. The test requests will automatically be uploaded from the host computer and a      

                red “X” will appear for those assays.

II. BAR-CODED SAMPLES WITHOUT HOST (Downtime):
1. Load bar-coded samples into any sample rack with the bar-code label positioned so that it is visible through the window of the rack.

2. Insert the rack into any open lane (6-14).


3. Push the rack until you feel it stop and led light flashes quickly.


4. Open the JOB LIST icon.

5. 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)

6. To assign tests requests to the samples that have been loaded follow the steps below:



a. Locate the assay required for each sample listed.

b. Double click on the box that intersects between the sample identification number and the assay column.  A red “X” appears in the intersection.  The “X” denotes that a test request for this sample is in process. Move curser to # samples area and click mouse to remove blue background.


7. Sample processing begins automatically.

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 assay required for each STAT sample listed.

e. Double click on the box that intersects between the sample identification number and the assay column.  A red “X” appears in the intersection.  The “X” denotes that a test request for this sample is in process. Move curser to # samples area and click mouse to remove 

    blue background.


STAT RACKS (Rack with Red Bar on Top)

STAT Racks are defined in rack dialog.  Samples Loaded in these racks will have their ID’s displayed in “RED”.

1. Sample processing begins automatically.

III. NON-BAR-CODE SAMPLES WITHOUT HOST (Down time) :

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


2. Click on the LOADING icon.

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


7. Enter the sample identification number.


8. 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.


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 Profiles:



a. Locate the Profile in the profile box


b. Click on the profile



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

11. 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.

12. 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.

13. Insert the sample racks into any open lane (An open lane is one without the LED illuminated or blinking.

14. Push the rack until you feel it stop.

15. Repeat steps 13 and 14 until all sample racks have been loaded.

16. 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.

            17. Sample processing begins automatically.

6)  Entering the job list

The requests for the sample are sent via the host to the BCS when the bar code of the sample is read.  The job list is created automatically.  

To add requests for a sample, double-click on the corresponding field for the assay and sample.  The assay request will be added.  Click on the blue field to remove it.  

To delete a request, select the relevant field by clicking on it.  Click the delete button in the button bar.  The request will be deleted.  Click on the blue field to remove it.

If you wish to know where a sample or reagent is positioned, click on the search button.

To check your reagent inventory, click on the inventory button.

Sample results will automatically appear on the job list.

All results will be automatically released and sent to the host.  Those specimens generating an alert value (PTINR >6.0 or PTT >100) will send those preliminary results to the host, even though the specimen is being repeated for verification.  You must wait for the final result to be sent to the host before verifying these specimens.  No clot samples will send a result of “0” across to Meditech.  A result of “0” cannot be verified.  Delete the “0” and exit from the result field.  Wait for repeat result to cross the interface.  Refer to Step 10 for Reporting Results.

7)  ASSAY RESULT RANGES

	Test
	Reference Range
	Alert Value
	Reportable Range

	PT
	9.7 – 12.2 sec.
	NA
	7-120 sec.

	INR
	0.88 – 1.13
	>6.0
	

	PTT
	20 – 31 sec.
	>100 sec.
	7-150 sec.

	FIB
	150 – 450 mg/dl
	NA
	70-740 mg/dl

	A10ALMWH

A10AFONDA
	0.6-1.0 IU/ml
0.61-1.30 IU/ml
	NA

NA
	0-1.36 IU/ml
0-1.42 IU/ml


8)  Ejecting racks

After a waiting period, sample racks are ejected automatically.  

You can eject the racks yourself by clicking on the relevant rack in the graphic in the Analyzer dialog.  The rack is highlighted.  Click on the eject button.  An arrow appears below the rack and it will be ejected as soon as possible.

NOTE:  You will find detailed information on operating the BCS in the Instruction Manual in Chapter 2 Preparation, Chapter 3 Operation, and Chapter 4 Maintenance.  If problems occur, read Chapter 5 Troubleshooting.

9)  SPECIMEN REQUIREMENTS:
Mix nine parts of freshly collected blood with one part of 0.11 or 0.13 mol/L (3.2%) sodium citrate. The specimens should be transported to the laboratory immediately following collection. Invert the tube gently three or four times immediately after venipuncture to ensure proper mixing of blood and anticoagulant. A syringe or evacuated tubes may be used with caution for collection (blue top). If an evacuated tube system is used, 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 saline and the first 5 mL of blood discarded or used for other laboratory tests. The citrate concentration must be adjusted in patients who have hematocrit values above 55%. See Reporting Results for detailed instructions. Prior to running samples on the BCS Coagulation System each sample is examined to be sure there is adequate amount for analysis and that it is not clotted or hemolyzed. Specimens that are clotted, collected in the wrong tube, have visible hemolysis, have less than 90% expected fill or are overfilled, will be rejected. The floor is notified and a redraw is requested. Lipemic samples can be airfuged. See airfuge instructions in the Processing Specimens Manual. 

Handling Conditions:

    Each specimen will be checked prior to centrifugation for clots. Remove the top and use two applicator sticks to check for any clots. The top is placed back on the tube and the sample is then centrifuged. Note: the original Blue top can be discarded and replaced using a pink cap located in the coagulation area.  Centrifuge the blood specimen for a minimum of 5 minutes at 6100 rpm to insure platelet-poor plasma, and within a 60 minute window. Platelet-poor plasma should have a residual platelet concentration of less than 10,000/ul. All centrifuges are checked for platelet concentrations on a semi-annually schedule, using random samples to measure platelet concentrations, and not used to centrifuge coagulation specimens if they fail to produce such results. 

    Specimens for PT assays uncentrifuged or centrifuged, with plasma remaining on top of the cells in an unopened tube, kept at 18 to 24ºC should be tested within 24 hours from time of specimen collection. Storage at 2 to 4ºC may result in cold activation of Factor Vll and therefore alter PT results.

    Specimens for routine PTT assays uncentrifuged or centrifuged, with plasma remaining on top of the cells in an unopened tube, should be tested within 4 hours from the time of collection. 

    Specimens for other assays kept at 2 to 4ºC or 18 to 24ºC, should be centrifuged and tested within four hours from the time of collection. 

    If testing is not completed within 24 hours for PT and 4 hours for PTT and other assay specimens, plasma should be removed from the cells and frozen at -20ºC for up to 2 weeks or -70ºC for up to six months.

    If specimens are separated, use a plastic transfer pipette, remove the plasma to a plastic tube and keep refrigerated until ready to test. Do not store on ice. Frozen plasma samples must be rapidly thawed at 37(C and tested immediately after thawing. After thawing, if testing is delayed, the sample may be held for a maximum of 2 hours at 4(C until tested. The PTT may be affected on specimens that have been frozen.

10) REPORTING RESULTS:  
        Results are reported via the Meditech computer system using the Analyzer

    Device code BCS1 or BCS2. Consult the laboratory computer manual for detailed              

    instructions. Patient results, reference ranges, and INR calculations transmitted

    from the BCS analyzers to the meditech system are checked semi-annually for

    accuracy and placed in the QC book. A PT over 120 seconds will be reported as

    >120, a PTT over 150 seconds will be reported as >150. A fibrinogen less than 70

    will be reported as <70 unless a physician requires a quantitative result. In this 

    case, take a normal patient, run fibrinogen, and establish a fibrinogen baseline 

    level. Use this sample and dilute 2 times with the patient that has the low 

    fibrinogen and rerun. 

    Example: Normal patient fibrinogen equals 300. Dilute in half with low patient making the normal patient result ~150, one-half the original value. After rerunning diluted sample, and fibrinogen value over the 150 is the value that you will use for the patient with the low fibrinogen. Remember that this value is only half since you diluted the sample in half. Therefore, say the normal patient with a fibrinogen of 300, after rerunning dilution, yields a result of 170. Take 170 and subtract 150, leaving 20. You must then multiply 20 times 2 (since this was diluted in half) and your final result equals 40. You would report the low fibrinogen patient out with a result of 40.  High fibrinogens (>740) can be diluted with saline and rerun. 

      A10ALMWH and A10AFONDA are reported from 0-1.36 and 0-1.42 respectably and

      results over these values should be reported as greater then. See Procedure CORE 
      6766 R AntiXa Assay for LMWH Monitoring for detailed instructions.

Patients with erythocytosis and elevated hematocrits (>55%) may have falsely   

prolonged clotting times. Collection tubes for these patients must have the 

anticoagulant adjusted so the anticoagulant-to-blood ratio of 1:9 is maintained.

The following adjustment for the volume of anticoagulant should be applied:

                                        (0.00185) (V) (100-Hct) = C

                                         V = volume of whole blood        

                                            C = ml of anticoagulant

The 2.7 draw sodium citrate tubes must be used for these patients. 

These tubes contain .3 ml of sodium citrate and allow the removal of small  

amounts of sodium citrate. See example:

    example: patient Hct = 60. The volume of blood for the sodium citrate tube is

                    2.7 ml. Putting these values in the equation:

                  (0.00185) (2.7) (100 - 60) = 0.1998 ml sodium citrate required

             Since these tubes contain .3 ml of sodium citrate you would remove 

                              0.10 ml leaving ~ 0.20 ml of sodium citrate.

11) LIMITATIONS OF THE PROCEDURE:

PT

Oral anticoagulants depress the production of factors II, VII, IX and X in the liver by inhibiting the action of Vitamin K. The PT is sensitive to the levels of factor II, VII and X and is used to monitor patient therapy with oral anticoagulants.

Many commonly administered drugs may affect the PT results. These should be considered when unusual or unexpected abnormal results are obtained. Unexpected abnormal results should be followed by further coagulation studies to determine the source of the abnormality.

PTT

Plasma collection and storage conditions must be carefully controlled. Avoid small plasma volumes prior to testing which may cause pH changes in the plasma leading to inactivation of specific components of the coagulation system.  Testing may be affected by a number of commonly administered drugs. Short aPTT values during conjugated estrogen therapy in males and oral contraceptive administration in females may occur. Diphenylhydantoin, heparin, warfarin, naloxone and radiographic agents may increase the aPTT. Hemolyzed, lipemic, chromogenic specimens may also affect results. Blood clotting factor deficiencies which should produce prolonged aPTT values may be compensated and appear normal by elevated levels of one or more different clotting factors. The presence of active intermediates which would normally shorten the clotting time may also mask conditions that would lead to prolongation of the aPTT. Mild or minor deficiencies in several factors may have an additive effect on increasing the aPTT. Unexpected abnormal aPTT results should be followed by additional coagulation studies to determine the cause of abnormal results. 

FIB

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.

     12) INTERINSTRUMENT COMPARISON:

          For detailed instructions on comparability studies between BCS analyzers please 

          refer to policy CLIN 6000Q Comparability of Instrument/ Methods. 
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