	[image: image1.png]N

YALE-NEW HAVEN
HOSPITAL




	TITLE:

D-Dimer

 (BCSXP—Innovance)


	DEPT OF LAB MEDICINE

CLINICAL HEMATOLOGY
Policy and Procedure Manual

	
	
	DOCUMENT #

H-05-016

	
	
	Page 1 of 8
- 1 -

	WRITTEN BY:

Nancy Kriz, MT(ASCP)
	EFFECTIVE DATE:

5/15/2011
	REVISION:

H-4  11/5/13
	SUPERCEDES:

H-3  3/12/13



I. PRINCIPLE:
Coagulation activation results in the cleavage of fibrinogen to fibrin monomer. The fibrin monomers spontaneously aggregate to fibrin and are cross-linked by Factor XIII, producing a fibrin clot. In response to the coagulation process the fibrinolytic system is activated resulting in the conversion of plasminogen into plasmin, which cleaves fibrin (and fibrinogen) into the fragments D and E. Due to the cross-linkages between the D-domains in the fibrin clot, the action of plasmin releases fibrin degradation products with cross-linked D-domains. The smallest unit is the D-Dimer. Detection of D-Dimers, which specifies cross-linked fibrin degradation products generated by reactive fibrinolysis, is an indicator of coagulation activity.

Elevated concentrations of D-dimer are indicative of increased coagulation activation, and have been reported in conditions such as thromboembolic disease, disseminated intravascular coagulopathy (DIC), acute aortic dissection, myocardial infarction, malignant diseases, obstetrical complications, third trimester of pregnancy, surgery or polytrauma.1-6

The Innovance D-Dimer assay is intended for use in conjunction with a non-high clinical pretest probability assessment model (eg: Well’s rules) to exclude PE and DVT. For this usage—with a cut-off value of 0.50 mg/L FEU—an Innovance d-dimer result of <0.50 mg/L FEU is considered negative, while a result of > 0.50 mg/L FEU is considered positive. 

Polystyrene particles covalently coated with monoclonal antibody (8D3)8 are aggregated when mixed with samples containing D-Dimer. D-Dimer cross-linkage region has a stereosymmetrical structure, i.e. the epitope for the monoclonal antibody occurs twice. Consequently, one antibody suffices in order to trigger an aggregation reaction, which is then detected turbidametrically via the increase in turbidity.

II.       SPECIMEN:


      A.
Type:
Mix nine parts of freshly collected blood with one part of 0.11 mol/L (3.2%) sodium citrate anticoagulant. Process as for all other routine coagulation specimens, detailed in separate procedure.
III. EQUIPMENT AND MATERIALS:
A.
Equipment:

            
BCS( / BCS® XP Coagulation Analyzer

            
Cuvette Rotors

            
Wash, rinse, disinfectant containers  

            
BCS Sample cups

     B.
Materials:

               Innovance D-Dimer Kit containing: 

 Innovance D-Dimer Reagent
 Innovance D-Dimer Buffer 
 Innovance D-Dimer Supplement

          Innovance D-Dimer Diluent

          Innovance D-Dimer Calibrator 
     C.     Control Material: 

         Innovance D-Dimer Control 1
         Innovance D-Dimer Control 2 




Isopropyl Alcohol




BCS/XP Wash solution



Preservative-free distilled or deionized water (NERL water)
     D.
Preparation:

All components of a kit are lot-specific.  The combination of lots other than those specified for the particular kit lot may lead to incorrect results.

Innovance d-dimer Reagent (green cap)
Reconstitute with 4.0 mL NERL water; invert gently to mix and allow standing at room temperature 15 minutes. Remix gently and load onto BCSXP in black rack with adaptor in lane 1 - 4
Innovance d-dimer Buffer (orange cap)
Ready for use. Swirl gently to mix and load onto BCSXP in black rack with adaptor in lane 1 - 4.

Innovance d-dimer Supplement (yellow cap)
Ready for use. Swirl gently to mix and load onto BCSXP in black rack in lane 1 - 4.

Innovance d-dimer Diluent (white cap)
Ready for use. Swirl gently to mix, and load onto BCSXP in white rack in lane 4-14.

Innovance d-dimer calibrator (red cap)
If needed, reconstitute with 1.0 mL NERL water, invert gently to mix, and allow to stand at room temperature 15 minutes. Remix gently and load onto BCSXP in white rack in lane 4-14.

(All above reagents are stable for 72 hours; it is essential to label each vial with the expiration date and time. When the reagents have expired, change all components as a group and discard the old reagents. However, do not replace the reagents before the expiration date/ time, unless the BCSXP gives a message that the reagent is low or if consistent problems with controls occur.)

Innovance d-dimer control 1 (blue cap)
Lower range control. Reconstitute with 1.0 mL NERL water, invert gently to mix, and allow to stand at room temperature 15 minutes. Remix gently and load onto BCSXP in white rack in lane 4-14. Do not discard stopper or cap; replace on vial after running and store vial at 2-8C for up to 7 days.

Innovance d-dimer control 2 (pink cap)
Upper range control. Reconstitute with 1.0 mL NERL water, invert gently to mix, and allow to stand at room temperature 15 minutes. Remix gently and load onto BCSXP in white rack in lane 4-14. Do not discard stopper or cap; replace on vial after running and store vial at 2-8C for up to 7 days.

Storage and Stability:

The kit may be used up to the expiry date indicated on the label if stored unopened at 2 – 8 °C.

Table 2: Stability after reconstitution or first opening (closed vial).
	Temperature
	INNOVANCE 

D-Dimer  Reagent
	INNOVANCE

D-Dimer

Buffer
	INNOVANCE

D-Dimer 

Supplement
	INNOVANCE

D-Dimer

Diluent
	INNOVANCE 

D-Dimer

Calibrator

	2 -8 ° C
	4 weeks
	4 weeks
	4 weeks
	4 weeks
	-

	
	
	
	
	
	-

	15 – 25 °C
	-
	-
	-
	-
	4 

	Onboard cooled rack
	
	
	
	
	

	BCSXP® Rack lane 1-4

	72
	72
	72
	
	

	Onboard RTo rack

 BCSXP® Rack Lane 4-14


	
	
	
	72
	4


These products are for in vitro diagnostic use only.

Reagent Integrity:

Indication of deterioration: No evidence of vacuum in vial upon opening, difficulty in reconstituting reagent or control values outside of determined range.

IV.
QUALITY CONTROL:
INNOVANCE D-Dimer Control 1

INNOVANCE D-Dimer Control 2

A. INNOVANCE D-Dimer Controls 1 and 2 must be tested at least every eight hours on each testing day and for each vial of reagent for the respective measurement range to ensure that the system is functioning correctly. The measured values obtained must be within the acceptance ranges given in the respective Table of Assigned Values. 

B. If values are obtained outside the acceptance ranges, the measurement must be repeated. If, after new reagent and controls, the deviations are confirmed, a new calibration must be performed.

C. Do not report patient results unless the cause of the deviating control results has been identified and corrected.

V.
PROCEDURES FOR SETUP:
Perform Daily Maintenance per Operator’s Manual

INSTRUMENT CALIBRATION-- (Calibration should be done every 6 months,  or with each new lot # reagents, or when consistent deviations in the control values occur. Notify coag specialist if control values are consistently out of acceptable range.)

A.
Click Calibration icon and choose New key.  Select tests Innovance D-Dimer to highlight.  Select the lot number of reagents and standards on board for the calibration curve.

B.
Click Measure curve key to begin curve calibration. 
C.

Acceptable and valid calibration curves will display a BCS symbol next to the
curve and date.  Unacceptable curves will display a red stop sign with exclamation point or orange? Mark.  

D.

Click the Calibration button. Click the Innovance D-Dimer reference curve in the Curve overview column. 

E.

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

F.

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 graphic.

VI.
PROCESSING QUALITY CONTROL:
A. Place control bottles into reagent rack with the bottle barcode 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.      Click on the Control Journal icon. The small green analyzer icon indicates that the
            Control is currently loaded in the processing area.

E.      Click on the box that intersects between the control identification and the test


     column and click   New. A red “X” appears in the intersection and denotes that a
          test request for the control is in progress.

       F.      Control processing begins immediately.

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

VII.      SAMPLE PROCESSING:
Patient samples can be loaded in sample racks on the BCS/XP® by means of barcodes, or by manually entry of sample numbers. When the LIS is operable, tests will be ordered automatically when samples are loaded. During LIS downtime, tests can be ordered manually. Follow downtime directions, and BCS/XP operating instructions in separate procedures.
VIII.
REPORTING RESULTS:
The D-Dimer concentration in mg/L FEU is calculated automatically by the analyzer based on the reference curve. The D-Dimer level is expressed as fibrinogen equivalent unit (FEU) -- the quantity of fibrinogen initially present that leads to the observed D-Dimer level.  Increases in D-Dimer concentration observed with thromboembolic events can be variable due to localization, extension and age of the thrombus. Therefore, a thromboembolic event cannot be excluded with certainty solely on the basis of a D-Dimer concentration being within the reference range of ostensibly healthy persons.

Record and report patient and quality control values according to laboratory procedure.

Hemolyzed, lipemic, or icteric samples should be noted with the result, documenting as required and described for other routine coagulation specimens.

Reference Interval:

Reference interval value determined for Innovance D-Dimer is: 0.17-0.54 mg/L FEU.

Cut-off value for Innovance D-Dimer for exclusion of DVT and PE is:   0.50 mg/L FEU. 

       (<0.50 is negative; > 0.50 is positive)

IX.

PROCEDURE NOTES:


Measuring range (reportable range)  0.17-35.20 mg/L FEU:

   
The INNOVANCE D-Dimer total measuring range on the BCS® series is defined by 

  
the concentration of the calibrator used and is approximately 0.17 to 4.40mg/L FEU.  The 
   
measuring range can be extended to approximately 35.20 mg/L FEU by automatic 
  
redilution of samples above the measuring range with the DDi.H setting 

  
using INNOVANCE D-Dimer Diluent.
  
Samples with concentrations above 35.20 mg/L FEU can be further diluted manually with INNOVANCE D-Dimer Diluent. This should be done only if a patient caregiver requests an actual numerical result when the reported d-dimer is >35.20 mg/L FEU. (A 1:1 dilution can be prepared using the diluent solution, sample rerun for Innovance d-dimer with manual ID, then the final result multiplied x2 and entered manually on Resulting Worklist.) 
   
It is not necessary to make this dilution every time an elevated result is reported.
   
A new reference curve should be established with each change of reagent lot, change of
 
instrument, with any deviation from control or proficiency testing limits, and when
required every 6 months. Reference curves have to be measured in duplicate determination; samples are run in singlicate.

All components of INNOVANCE D-Dimer Kit are lot dependent.  The combination of lots other than those specified for the kit lot may lead to incorrect results. The analyzer will not perform a new calibration if a new lot of buffer is placed on the analyzer. 

X.
LIMITATIONS OF THE PROCEDURE:

Turbidity and particles in plasma may interfere with the determination.  Therefore plasmas containing particles must be centrifuged for 10 minutes at approximately 15,000 x g again prior to testing.  

Lipemic samples or samples containing particles that cannot be clarified by centrifuging must be excluded from testing, since higher levels of lipids or turbid samples can lead to falsely elevated or decreased values.

Patient samples may contain heterophilic antibodies (e.g. human anti-mouse antibodies (HAMA) and rheumatoid factors) that could react with immunoassays to give a falsely elevated or depressed result.  This assay has been designed to minimize interference from heterophilic antibodies. Nevertheless, complete elimination from this interference cannot be guaranteed.

Results of the D-Dimer test should always be interpreted in conjunction with the patient’s medical history, clinical presentation, and other findings. 

Patients with a distal DVT may have a normal INNOVANCE D-Dimer result.
XI.
INTERFERING SUBSTANCES:
Levels of the following do not inter​fere with the INNOVANCE D-Dimer assay:
	Analyte
	Interference Up to

	Bilirubin
	60 mg/dL

	Hemoglobin
	200 mg/dL

	Triglycerides
	600 mg/dL


General Reagent Specificity

There is no significant effect on the deter​mination of D-Dimer due to levels of the following:

	Analyte
	Interference Up to

	Creatinine
	30 mg/dL

	Heparin, sodium
	3.0 U/mL

	Rheumatoid Factors
	1330 IU/mL

	  Albumin 
	6 g/L

	Fibrinogen
	1000 mg/dL

	  Urea 
	500 mg/dL

	  Uric Acid
	20 mg/dL

	Immunoglobulin G (IgG)
	5 g/dL


XII.
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3. Clinical Laboratory Standards Institute. Collection, Transport and Processing of Blood Specimens for Testing Plasma-Based Coagulation Assays: Approved Guideline-Fifth Edition. 
CLSI Publication H21-A5.  Wayne, PA,  January, 2008

4. Dade Behring BCS ® Operator’s Manual.

5. Dade Behring BCS® XP Operator’s Manual
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7. Application Sheet for INNOVANCE D-Dimer on BCS® XP System.


XIII.
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