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	I.   Purpose/principle 

To provide instruction for performing the d-dimer test on Stago Satellite analyzers.

The specific degradation of fibrin (i.e.fibrinolysis) is the reactive mechanism responding to the formation of fibrin.  Plasmin is the fibrinolytic enzyme derived from inactive plasminogen.  Plasminogen is converted into plasmin by plasminogen activators.  The main plasminogen activators are tissue plasminogen activator (tPA) and pro-urokinase which is activated into urokinase (UK) by, among others, the contact system of coagulation.
In the bloodstream, plasmin is rapidly and specifically neutralized by alpha 2 anti-plasmin, thereby restricting its fibrinogenolytic activity and localizes the fibrinolysis on the fibrin clot.  

On the fibrin clot, plasmin degrades fibrin into various products (i.e., D-Dimers).  Antibodies specific for these products, which do not recognize fibrinogen, have been developed.   The presence of these various fibrin degradation products, among which D-Dimer is the terminal product, is the proof that the fibrinolytic system is in action in response to coagulation activation.   

Clinical applications for this test are as follows:  Disseminated Intravascular Coagulation (DIC), negative predictor for the diagnosis of a thrombotic episode (i.e., DVT, PE), efficacy of treatment for a thrombotic episode and screen for possible re-occurrence (MI), and screen for other activation states of coagulation (i.e., post-operative, cancer, cirrhosis).

When a beam of monochromatic light is allowed to transverse a suspension of microlatex particles to which specific antibodies have been attached by covalent bonding and if the wavelength of the light is much greater than the diameter of the latex particles, the light is only slightly absorbed.  In the presence of the antigen being tested for, the antibody-coated latex particles agglutinate to form aggregates of a diameter greater than the wavelength of the light, more of the light is absorbed.   This increase in light absorption is a function of the antigen level present in the test sample.
II.  SPECIMEN – ALL D-DIMER TESTING IS PERFORMED STAT
3.0 ml sodium citrate (3.2%) blue top tube. Tube contains 2.4 ml sample and 0.3 ml anticoagulant.
· At minimum, tube must be 90% full. Do not overfill sodium citrate tube

· Stability:  4 hours room temperature – plasma on cells in original tube

· 8 hours room temperature – plasma removed from cells

· If using a butterfly, use a blue top sodium citrate discard tube to clear the line of air before collecting the sodium citrate tube to ensure proper anticoagulant ratio.  

· If testing is delayed due to instrument failure, send specimens to Regions for testing

Processing:

1. Centrifuge to obtain platelet poor plasma

2. Visually check tube for HCT >55% by estimating if the proportion of red blood cells to total blood drawn is greater than 55%
· If HCT  appears <55% proceed with testing

· If HCT suspected to be >55%, thoroughly remix sample, perform testing on the Sysmex.  Multiply Sysmex HCT by 1.1
· If HCT results is >55%, collection in a special tube adjusted for volume is required

· If patient has a standing order for high hematocrit and a special tube was collected, perform the testing on the special tube.

· If no previous history and no standing order for a special tube:

· Cancel test

· Notify care team

· Contact patient to return for a recollection

· Contact St. Paul lab for further instruction

Unacceptable specimens:  Hemolyzed, clotted, lipemic or short draw specimens

III.  Reagents & SUPPLIES
LIATEST D-Di
Buffer

LIATEST D-Di
Latex

LIATEST Controls N+P
LIATEST
Owren-Koller Buffer
Description
Suspension of microlatex particles coated with two different mouse monoclonal anti-human D-Dimer antibodies, then stabilized with bovine albumin
Citrated control plasma, normal and abnormal levels
Reconstitute with
Ready to use
Ready to use
1.0 ml NERL water
Ready to use
Equilibration time
15 minutes RT
15 minutes RT
30 minutes RT
30 minutes RT
Stability
Unopened: manufacturer expiration date  at 2-8°C

Post open:  15 days stored on the Satellite

Unopened: date on label at 2-8°C

Post open:  15 days stored on the Satellite
Post open – 8 hours
Per Stago: Aliquot 1 ml into micro cups, aliquot is stable 6 days stored on instrument.  Return original vial to 2-8, stable until manufacturer expiration date; **must use adaptor and manually load on the instrument   *see section VI. – E below for instructions
Notes

Place the STA mini reducer in the vial

Replace perforated plastic cap on vial

Swirl gently before loading

Remove any foam or bubbles

Swirl gently before loading

Used for dilutions

Loading Reagent on Satellite

1. From Test panel, press F2.
2. Open product cover.
3. Press any key (other than ALT or Symb).
4. Position cursor on the line corresponding to the vial position.  Use the ↑↓ keys and [ENTER].  The analyzer places the selected position in front of the barcode window.  
5. Place the vial in the presented position.  Barcode label must face barcode reader window.  The analyzer will detect the vial.

6. Confirm the volume/stability of the reagent by using the [ENTER] key.
7. Loading a new lot of reagent: 

· If loading a new lot of reagent, a pop up will display stating “All concerned Calibrations will be definitively invalided. Accept Yes/ No. 

· Type “YES” <ENTER>

· Scan reagent barcode sheet (found inside the box of reagent)

· <ESC> to cancel message. 

Note: you will only have to scan one barcode sheet per lot of reagent 

8. Repeat steps 4-6 to load additional reagent.

Cuvette Roll Loading:
1. Access the CUVETTE ROLL CHANGE window

2. Remove the empty roll

3. Install the new cuvette roll

4. After changing the cuvette roll, the cuvette bin must be emptied. 


Accessing CUVETTE ROLL CHANGE window: 
1. Access from the Error Window: 
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2. Access from the Main Menu, TEST PANEL screen: 
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Changing Cuvette Roll: 
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NOTE:  there are 220 cuvettes/roll

Removing the empty roll: 

1. During this procedure, do NOT lift the cover of the measurement rail. If the cover is lifted, the STA Satellite stops immediately.

2. Take out the roll support from its location by lifting it up. 

3. Take out the empty roll from its support (see below), and throw it away. 
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4. Place the new roll by passing the cuvette strip behind the axis support (see below). 

5. Unroll the cuvette roll until the limit shown below. 

6. Replace the support with the new cuvette roll back in its place. 

7. Make sure to leave a minimum space of two cuvettes from the previous cuvette strip. 

8. Confirm with the F10 key. 

Axis location in the roll support
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Change of the Cuvette Bin - Risk of BIOLOGICAL CONTAMINATION:
1. Each time the cuvette roll is changed, the cuvette bin must be emptied. The cuvette bin contains potentially biologically hazardous material. It must be discarded according to local regulations.

2. Take out the cuvette bin from the STA Satellite by pulling it to the right. 

3. Put the cuvette bin on a flat stable surface. 

4. Take a disposable bin cover. 

5. Clip the cover on the disposable bin (see below)
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6. Discard the disposable bin and its content in the biohazardous waste container. 

7. Take a new disposable bin and insert it into the bin. 

8. Replace the cuvette bin with the new disposable bin in place, make sure the bin is pushed in as far as it will go. 

9. Press F10 to confirm the cuvette bin replacement. 

IV.  CALIBRATION

Kit reagents are pre-calibrated:  this pre-calibration is valid for all the kits of the same lot.

To enter the calibration on the analyzer, scan the barcode printed on the Assay Value insert across the barcode reader of the instrument. The calibration values for the lot of reagents being used will subsequently be validated after the two D-Dimer control levels have been determined. The calibration curve can be examined on the screen of the analyzer in the “calibration” menu. 
Note: calibration must be ran with each new lot of reagent- see “Running” Calibration” instructions below. 
A. Running Calibration

On main menu screen

1. Select C (calibration/control)

2. Use ↑↓to select Calibration <Enter>

3. Use ↑↓ to select D-Di
4. Press F1 to Select – a letter “S” will appear to the left

5. Press F10 to confirm – run selected calibration

6. A pop up window will appear: “Password” will be highlighted in blue, enter password<ENTER>.

o The “S” will change to a yellow rectangle

7. Press ESC to return to Test Status screen

8. Instrument will calibration

9. ESC

10. ESC – return to TEST PANEL screen

Note: Quality control will not need to be ran in addition to the calibration. 

11. Print Calibration: 

· From main menu, select C (calibration/ control)

· Use ↑↓to select Calibration <Enter>
· Use ↑↓ to select D-Di

· <Enter>

· Press ESC for options

· Use ↑↓ to select PRINT

· Give printed calibration report to lab supervisor 

V.  QUALITY CONTROL
Normal and abnormal quality control (QC) testing is performed: 
· Every 8 hours each day of patient testing - If QC testing is performed before noon, run QC again when you run PT controls in the afternoon. NOTE:  QC is only stable 8 hours post open
· After replacement/replenishment of reagents

· After instrument maintenance

· When there is a concern about the accuracy of analysis values

Results interface into LIS.

Verify results are within acceptable range.

NOTE: Controls must be acceptable prior to reporting patient test results.

· All QC results must be accepted on the instrument and in EPIC Beaker.

· Document steps taken to resolve QC issues in Beaker
A. Running controls

On main menu screen

1. Select C (calibration/control)

2. Use ↑↓to select Quality control <Enter>

3. Move cursor to select D-Dimer

4. Press F1 to Select – a letter “S” will appear to the left

5. Press F10 to confirm – run selected controls

6. A pop up window will appear: “Password” will be highlighted in blue, enter password <ENTER>.

o The “S” will change to a yellow rectangle

7. Press ESC to return to Test Status screen

8. Instrument will run controls

9. ESC

10. ESC – return to TEST PANEL screen

IF A CONTROL FAILS – an alarm will sound and a pop up window will appear-refer to procedure section VII. Corrective action is required when a control fails to perform as expected.  The failure must be addressed prior to continuing with testing. To silence alarm – press the space bar.
B. Reviewing controls

1. ESC to return to main menu screen

2. Select C (calibration/controls).

3. Use ↑↓to select Daily control <Enter>

4. Press ESC two times

To review Levy Jennings graphs

1. Select C (calibration/controls).

2. Use ↑↓to select Quality control <Enter>

3. Move cursor to select D-Dimer <ENTER>

4. Use F2/F3 to toggle between levels

5. ESC

6. Pop up window – “Return to result list” highlighted <ENTER>

7. ESC – return to TEST PANEL screen

8. Results interface into LIS.

VI.  PROCEDURE
NOTE: Microtainer tubes must be loaded in MANUAL MODE
 Load patient samples – all patients’ plasmas are tested undiluted.  If any of the patient results falls outside of the working range of the assay, the instrument automatically retests the sample at an appropriate dilution provided the procedure with dilution has been chosen. 
A. Sample loading by VIAL - MANUAL MODE - cover must remain CLOSED

On TEST PANEL screen

1. Select F1 Samples – sample loading pop up window

2. Verify MANUAL MODE – if in AUTO MODE, see below to select MANUAL MODE

3. ESC

4. Remove cap from sample tube

5. Place tube with barcode facing reader - gently press tube down to ensure it is seated at bottom of

carousel

6. Move cursor to select D-Dimer <ENTER>

7. F10 to validate 

8. Repeat steps 4--7 for all samples to be tested

9. ESC – options

10. “Quit” highlighted <ENTER>

11. Run will start

12. End of run – results will print – the printout must be retained for 2 years
15. Results interface into LIS.

Loading a microtainer tube

1. Place a microtainer adapter on the carousel

2. Using a disposable pipette, aliquot ~ 1ml of sample into a microtainer tube and place in adapter on

carousel

3. Select F8 to select microtainer tube

4. Manually enter patient L number <ENTER>

5. Move cursor to select D-Dimer <ENTER>

6. Select F10 validate
7. Verify presence of a “μ” to the right of the sample carousel position

B. Sample loading by VIAL - AUTO MODE

On TEST PANEL screen

1. Select F1 Samples – sample loading pop up window will appear

2. Verify in AUTO MODE

3. ESC

4. Remove cap from sample
5. Place tube with barcode facing reader – gently press tube down to seat at bottom of carousel

6. Press any key – sample ID and position will populate lower box

7. Repeat for all samples

8. ESC

9. “Quit” highlighted <ENTER>

10. Run will begin

11. End of run – results will print – the printout must be retained for 2 years

12. Results interface into LIS.

C. Sample loading by carousel – use for large batches that do not include microtainer tubes

Must be in AUTO MODE – If in MANUAL MODE, see below to select AUTO MODE

On TEST PANEL screen

1. Select F1 Samples – sample loading pop up window will appear

2. Verify in AUTO MODE

3. Open cover

4. Remove cap from sample

5. Place tube with barcode facing reader- gently press tube down to seat at bottom of carousel

6. Close cover

7. Carousel initialization – Reading carousel identity

8. Run will start

9. End of run – results will print- the printout must be retained for 2 years

10. Results interface into LIS.

D. Select MANUAL/AUTO MODE

On TEST PANEL screen

1. Select F1 Samples – sample loading pop up window will appear

2. ESC

3. ESC –options

4. ↑ to highlight MANUAL/AUTO MODE

5. <ENTER>

6. ESC

7. “Quit” highlighted <ENTER>

8. ESC to return to TEST PANEL screen

E.  Loading aliquot of OK Buffer – must use adaptor
1.  Product loading

2.  Select location for placement of OK buffer

3. <ENTER> carousel will move to that location

4.  Select F8 (microtainer)

5.  Type 11361 in the ID column 

6. <ENTER> product name will be listed

7.  Enter the correct volume – 1 ml

8.  Enter/Verify stability is 6 days

9.  Verify lot number (if requested)

10. <ENTER> until the OK buffer is listed in the top portion of the screen

Unloading samples and products - Testing completed 

A. Unload samples:

On TEST PANEL screen

1. Select F1 Sample – sample loading pop up window

2. Open Cover

3. Remove samples

4. Recap and place in storage rack

5. Close cover

B. Unload product by vial:

On TEST PANEL Screen

1. Select F2 Products:  vial – product loading pop up window

2. Open cover – press any key

3. Arrow ↑ to highlight product to be removed<ENTER>

4. Carousel will move product to barcode loading position

5. Remove product

6. Repeat steps 4-5 until all desired products removed

7. Close cover

8. ESC

9. ESC-Quit

Carousel will initialize – please wait

VII. Corrective action when a control fails to perform as expected

An Error pop up window will display and instrument will beep

Quality control: Control out of limits for the test D-Di
ESC to continue – pop up will disappear and alarm will stop

NOTE: On daily control screen, control will be Red and flagged Out of Range

1. Verify use of correct control and expiration dates

2. Verify volume and expiration dates of reagents
3. Repeat testing using same vial

    Press ESC as needed to return to main menu screen

     a. Select C (calibration/controls)

     b. Use ↑↓to select Quality control <Enter>

          Window displays : Control out of range

     c. Arrow ↑ to ACCEPT <ENTER> ( DO NOT SELECT RERUN AS FAILED DATA WILL NOT BE

         SAVED)

     d. Enter password <ENTER>

     e. ESC to return to main menu

     f. Repeat control testing per procedure Section III. A.

· If results acceptable – document corrective action in LIS, record results and proceed with

patient testing

· If repeat failure – document corrective action in LIS and proceed to step 4.

4. Prepare an new vial of control

    Press ESC as needed to return to main menu screen

     a. Select C (calibration/controls)

     b. Use ↑↓to select Quality control <Enter>

         Window displays : Control out of range

     c. Arrow ↑ to ACCEPT <ENTER>

     d. Enter password <ENTER>

     e. ESC to return to main menu

     f. Perform control testing per procedure Section III. A.

· If results acceptable – document corrective action in LIS, record results and proceed with patient

testing

· If repeat failure – document corrective action in LIS and proceed to step 5.

5. Contact your laboratory supervisor.
VIII.  CALCULATIONS

IX.  REFERENCE RANGE

Reference Range:   ≤ 0.50 ug/ml (FEU)
Reportable Range:  0.27-20 ug/ml (FEU)
D-Dimer result >mMax report as ≥ 20.0 ug/ml (FEU)
X.  LIMITATIONS

· Cloudy plasmas may lead to an under-estimation of the D-Dimer level.  

· Concentrations of fibrinogen degradation products greater than 15 ug/ml may lead to an over-estimation of the D-dimer level.

· The presence of rheumatoid facto at a level greater than 50 IU.ml may lead to an over –estimation of the D-Dimer level.

· The STA® – Liatest® D-DI is insensitive to the following substances:

· Hemoglobin ( up to 2 g/l0, conjugated bilirubin 9 up to 290 mg/l), unconjugated bilirubin ( up to 200 mg/l), unfractionated heparin ( up to 2 IU/ml), low molecular weight heparin ( up to 2 anti-Xa IU/ml).  Tests performed according to CLSI guideline EP07-A2

· The presence of anti-bovine albumin and/or anti-mouse antibodies in certain subjects may lead to an over-estimation of the D-Dimer level.

· Patient with distal DBT may have a normal D-Dimer level.

· D-Dimer assay should not be used in patients with high PTP score

· The d-dimer level increases during pregnancy. It also rises with age.

XI. References
1. STA Satellite® Operator’s Manual July 2016.

2. STA Satellite ® User Guide November 2011.
3. GHI-PC-CLINIC LABPROCEDURES-Stago Satellite Prothrombin v.04-2019
4. Park Nicollet Health Services Procedure Stago Satellite D-Dimer (H) Document# 106226

5. STA® – Liatest® D-DI package insert

6. STA® – Liatest® Control N+P package insert

7. STA® – Liatest® Owen-Koller Buffer package insert
XII. Compliance  
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