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I.  Overview:
The DxH 600 Analyzer is a quantitative, automated hematology analyzer for in-vitro diagnostic use in screening patient populations found in clinical laboratories.  The DxH 600 Analyzer provides a:

· Complete Blood Count (CBC), Leukocyte 5-Part Differential (Diff), Reticulocyte (Retic) and Nucleated Red Blood Cell (NRBC) on whole blood.

· Total Nucleated Count (TNC) and Red Cell Count (RBC) on Body Fluids (cerebrospinal, serous, and synovial) (BF).

The DxH 600 Analyzer measures the following parameters:     
[image: image1.emf]
II. Operation Principles:

A.  Coulter Method:

In 1956 Wallace Coulter described the Coulter Principle as follows:  A suspension of blood cells is passed through a small orifice simultaneously with an electric current.  The individual blood cells passing through the orifice introduce an impedance change in the orifice determined by the size of the cell.  
Each cell suspended in a conductive liquid (diluent) acts as an insulator.  As each cell goes through the aperture, it momentarily increases the resistance of the electrical path between the submerged electrodes on either side of the aperture.  This causes a measurable electronic pulse.  For counting, the vacuum used to pull the diluted suspension of cells through the aperture must be at a regulated volume.  While the number of pulses indicates particle count, the size of the electrical pulse is proportional to the cell volume.
The system counts the individual cells and provides cell size distribution.  The number of cells counted per sample is approximately 100 times greater than the usual microscope count reducing statistical error approximately ten times.

B.  VCSn Technology:

Historically, Beckman Coulter analyzers housed a flow cell in a Triple Transducer Module (TTM), first introduced commercially in the 1980’s.  The TTM flow cell was the location for detection of the processed samples.  The TTM produced three measurement signals – volume, conductivity and light scatter.  

The DxH 800 replaces the TTM with the Multi-transducer Module (MTM), which measures additional multiple angles of light scatter, a major improvement over the single light scatter measured by the TTM.

All Diff, NRBC, and Retic analysis occurs in the VCSn module. The VCSn module is responsible for controlled sample preparation and delivery of the prepared sample to the flow cell for analysis of the WBC differential, reticulocyte and NRBC.  The VCSn module includes the Air Mix and Temperature Control (AMTC) and the Multi-transducer Module (MTM).
In the flow cell, low-frequency, direct current measures volume, while high-frequency (RF) current senses cellular internal content through measuring changes in conductivity.
The MTM utilizes a flow cell to pass particles through a sensing zone one particle at a time and a diode laser to illuminate the particles.  The illuminated particles both scatter and absorb a portion of the incident light.  Sensors strategically placed around the flow cell collect the scattered light of interest.  An additional sensor placed in the laser path measures the amount of light removed due to light scatter and absorption.  This measurement is called Axial Light Loss.

C.  Data plot Development:

The System Manager performs a series of operations on the stored digital raw values received from the flow cell to identify populations and calculate the frequency of cells within each population.  The system produces the Data plot displays for visual representation of the Differential, NRBC and Reticulocyte membership and density.  

The DxH 600 System algorithm uses tools designed for finding optimal separation between overlapping clusters of data.  The algorithm can:

· Adapt to unusual population shifts and overlaps.

· Define highly irregular separation.

· Make subsequent analysis of the identified regions.

· Correct deficiencies in separation.

In the Data plots, different colors represent different memberships (types of cells).  Shades of colors represent density (concentration); dark colors for low density, bright colors for high density.  
[image: image2.emf]
D.  Parameter Measurement, Derivation, and Calculation:
The following table lists each reportable parameter and the method used to obtain the results.  A description of the method is also included.
[image: image3.emf]
III. Specimen Collection and Handling

Collect 3 mL EDTA lavender-top tube minimum 1.6 mL of whole blood or EDTA microcollection tube with 250-500 uL of whole blood. For EDTA platelet clumping ONLY, draw an additional 2.7 mL blue-top (sodium citrate) tube. 
	Specimen processing instructions:
	Do NOT centrifuge. 

	Transport temperature:
	Refrigerated (preferred) or room temperature. Blood smears kept at room temperature.

	Specimen stability:
	Refrigerated tube of blood is stable for 72 hours (only for CBC, NOT for differential), 24 hours at room temperature. Blood smears kept at room temperature are stable indefinitely

	Rejection criteria:
	Clotted, frozen, underfilled, overfilled, hemolyzed, or centrifuged specimens. Specimens beyond stability limits.


IV. Safety Precautions

1. Protective gloves, gown, and face shield are required when performing this procedure.  The face shield is not required when running samples through the automated mode if all covers are on the analyzer.

2.   Handle all specimens, calibrators, controls, and reagents as if they are capable of transmitting infectious diseases.

V. Equipment

The DxH 600 System includes a Specimen Processing Module (SPM), a Pneumatic Supply Module (PSM), and a System Manager, precisely integrated to provide process control, data consolidation, and cassette or single-tube delivery of specimens.  

A. The SPM is made up of the following functional modules:
1.  Specimen Transport Module (STM).  The STM automatically transports specimens.  It delivers closed-vial and open-vial specimens accommodating a wide range of specimen tubes.  The STM supports the following:
· Operator loading and unloading of specimens.
· Transport and queuing of specimens.

· Mixing and presentation of specimens.

· The STM uses a Magnetic Transport System to move cassettes containing specimens.

2. Sample Aspiration Module (SAM).  The SAM aspirates from capped specimen tubes (presented via Cassette or Single-tube presentation) or open vials (Single-tube presentation).  Body fluids are presented via Single-tube, while whole bloods can be presented in either presentation mode.  The identification and integrity of samples are verified prior to delivery and transfer to the analytical modules within the system.  The SAM design provides for two methods of sample delivery:  sample segmentation and sample dispensing.  In sample segmentation, aspirated sample is transferred through the BSV where it is segmented for whole blood CBC and body fluid.  In sample dispensing, whole blood sample segments are then dispensed via the aspiration probe into the mixing chambers on the Air Mix Temperature Control Module (AMTC) for the WBC differential, NRBC and reticulocyte analyses.

3.   VCSn Module provides the physical processing elements necessary for the Differential, NRBC, and Retic sample preparation and subsequent measurement.  The VCSn Module includes the Distribution Valve (DV), Air Mix Temperature Control (AMTC) module, Multi-transducer Module (MTM) and their associated electronic and fluidics.  Samples prepared at the AMTC are delivered to the MTM where the sample detection occurs.
4.  CBC Assembly provides the physical processing elements necessary for CBC sample conditioning (combining of reagents and the sample segment, mixing and incubation) and measurement via the aperture bath assemblies, the HGB assembly and the electrical signal conditioning circuits.
5.  Common Services consist of the Electronic Supply Module, Pneumatic Services and Reagent Services (supply and distribution).  Common Services provides and monitors electronic power and supplies and monitors the reagent and waste levels as well as the pressure and vacuum.
B.  The System Manager (SM) is responsible for:

1.   Controls processes, such as analysis and diagnostic procedures.
2. Produces test results.

3. Manages data, such as test ordering, results review, results release, quality control, LIS interface, logging and report generation.

4. Includes an LCD flat panel monitor with touch screen capability, a computer with CD/DVD RW drive running Microsoft Windows XP Professional operating system, the DxH 600 software, a standard keyboard, and an optical mouse.

C.   Pneumatic Supply Module (PSM).
The Pneumatic Supply Module supplies vacuum and pressure to the SPM.
VI.    Reagents and Supplies.

A.  DxH Reagents including Storage and Handling requirements are listed below: 

1. Coulter DxH Diluent (store at 2 - 40° C).  Coulter DxH diluent is shipped in ready to use containers.  Opened containers are stable for 60 days.  Do not use this product beyond the expiration date.  Coulter DxH Diluent is a cyanide-free, isotonic buffered saline solution.  Coulter DxH Diluent dilutes the specimen, is used for rinsing SPM components between sample analyses, and provides a sheath stream to transport the specimen through the flow cell.

2. Coulter DxH Lyse Reagent (store at 2 - 40° C).  Coulter DxH Lyse reagent is shipped in ready to use containers.  Opened containers are stable for 60 days.  Do not use this product beyond the expiration date. Coulter DxH Lyse is a cyanide-free, CBC lytic reagent that lyses red blood cells for the white blood cell count, and works in conjunction with Coulter DxH Diluent to generate a stable hemoglobin measurement.  Coulter DxH Cell  Lyse is also used to lyse the red blood cells and discriminates nucleated  red blood cells from white blood cells.
3. Coulter DxH Diff Pack (store at 2 - 25° C).  Coulter DxH Diff Pack is shipped in ready to use containers.  Opened containers are stable for 60 days.  Do not use this product beyond the expiration date. The Coulter DxH Diff Pack consists of the Erythrolyse Lytic Reagent and StabliLyse Preservative Reagent.  The Erythrolyse Lytic Reagent is a cyanide-free lytic reagent that dilutes the blood sample, and lyses red blood cells in preparation for white blood cell measurement in the flow cell.  The StabiLyse Preservative Reagent neutralizes the Diff lytic reagent and preserves the white blood cells for measurement in the flow cell.  Together, Erythrolyse and StabiLyse provide the five-part differential.
4. Coulter DxH Retic Pack (store at 2 - 30° C).  Coulter DxH Retic Pack is    shipped in ready to use containers.  Opened containers are stable for 60 days.  Do not use this product beyond the expiration date. The DxH Retic Pack consists of a reticulocyte stain reagent and a reticulocyte-clearing reagent.  The reticulocyte stain reagent is a cyanide-free reagent that uses a dye to stain reticulocytes.  The reticulocyte clearing reagent is a cyanide-free reagent that stabilizes the dye-reticulum complex to enhance discrimination of reticulocytes from mature red blood cells utilizing the VCSn technology.
5.  Coulter DxH Cleaner (store at 2 - 25° C). Coulter DxH Cleaner is shipped in ready to use containers.  Opened containers are stable for 90 days.  Do not use this product beyond the expiration date.  DxH Cleaner is a cyanide-free, aldehyde-free cleaning agent that degrades residual material so that they may be flushed from the system with diluent.

Note:  If any Coulter DxH reagent has been partially or completely frozen, allow product to warm to room temperature.  Mix product by gentle inversion prior to placement on the instrument.

B.   DxH Controls including Storage and Handling requirements are listed           
  below:
1. Coulter 6C Cell Control (store at 2 – 8 ° C).  The Coulter 6C Cell Control is an integrated control that enables monitoring of system performance and calibration status for all directly measured and calculated CBC, Diff, and NRBC parameters.  Instructions for use are as follows:
a. Remove 6C Cell Control vials from refrigerator and warm at Ambient Temperature for 10 to 15 minutes.

b. Roll the tube slowly between the palms of the hand 8 times in an upright position.  Invert the tube and slowly roll between the palms of the hand 8 times.  Then gently invert the tube 8 times.  Repeat. 

c.   Run the controls in the cassette presentation on the instrument
d.   Return the control tubes to the refrigerator with 30 minutes.

2. The Coulter Retic-X Cell Control (store at 2 – 8 ° C).  The Coulter Retic-X Cell Control is a control recommended for monitoring system performance of the reticulocyte parameters. Instructions for use are as follows: 
a. Remove Coulter Retic-X Cell Control vials from refrigerator and warm at Ambient Temperature for 15 minutes.

b. Roll the tube slowly between the palms of the hand 8 times in an upright position.  Invert the tube and slowly roll between the palms of the hand 8 times.  Then gently invert the tube 8 times.  Repeat only if necessary.  Do Not Overmix. 

c. Run the controls in the cassette presentation on the instrument

d. Return the control tubes to the refrigerator with 30 minutes.

3. The Coulter LIN-X Linearity Control is recommended for verification of the reportable range and linearity, and calibration assessment of the WBC, RBC, HGB, and PLT parameters.

a. Remove Coulter Lin-X Cell Control vials from refrigerator and warm at Ambient Temperature for 15 minutes.

b. Roll the tube slowly between the palms of the hand 8 times in an upright position.  Invert the tube and slowly roll between the palms of the hand 8 times.  Then gently invert the tube 8 times.  Repeat mixing procedure 3 times. 

c. Run the Lin-X Cell Controls in consecutive order beginning with Level 0 and ending with Level 11.  Run controls in cassette presentation on the instrument

d. Level 11 is used to clean the system.  The values for this level are not recorded. 
4. Coulter Body Fluid Control (store at 2 – 8 ° C).  Coulter Body Fluid Control is recommended for monitoring system performance of the body fluid’s cycle of RBC and TNC count parameters.  Additionally, Coulter Body Fluid control can be used for verification and linearity of the TNC and RBC in the body fluid panel.  Instructions for use are as follows: 

a. Remove Body Fluid Control vials from refrigerator and warm at Ambient Temperature for 10 to 15 minutes.

b. Roll the tube slowly between the palms of the hand 8 times in an upright position.  Invert the tube and slowly roll between the palms of the hand 8 times.  Then gently invert the tube 8 times.  Repeat. 
c. Run the controls in the single tube presentation on the instrument in consecutive order beginning with Level 1 and ending with Level 3.

d. Return the control tubes to the refrigerator with 30 minutes.

5.   Coulter Latron CP-X Control (store at 2 to 30 ° C) is recommended for the verification of the system calibration status of the VCSn parameters.  Coulter Latron CP-X control checks the alignment of the laser and the flow cell on the DxH 600.
a.   Perform Daily Checks prior to running Latron Control.
b.   Gently mix Latron CP-X control by inversion 5 to 8 times.  Avoid foaming.
c.    Run the controls in the cassette presentation on the instrument.
6.  Coulter S-Cal Calibrator is traceable to reference methods and recommended for determining adjustment factors to ensure accurate SPM measurements of directly measured CBC parameters.  Calibrator results should be monitored with Coulter 6C Cell Control.

a.   Remove S-Cal from the refrigerator and warm at Ambient

      Temperature for 15 minutes.
b.   Roll the tube slowly between the palms of the hand 8 times in an upright position. 
c.   Invert the tube and slowly roll between the palms of the hand 8 times.  Then gently invert the tube 8 times.  Repeat. 
d.   Inspect the tube contents to determine if all cells have been uniformly distributed.  Repeat the mixing procedure if contents have not been uniformly distributed.  

e. Complete entire procedure within 1 hour.
VII. Shutdown

The DxH 600 SPM, System Manager, and Monitor are connected to an Uninterruptible Power Supply (UPS).  In the event of a power outage at your facility, the components will continue to operate for a short time so that you can shut down the system.  The printer is connected to the hospital power.  Shutdown the System Manager as follows:
1.   Logoff. Select the Logoff utility icon [image: image4.emf], then the Exit 
Workstation button.  
2.   Shutdown the operating system by using the routine Windows           application.           
3.   Power Off the computer.  Powering off the computer also powers off the monitor.  You do not need to power off the monitor separately. The    computer does not need to be shutdown on a routine basis.  Power Off the computer only when circumstances are indicated.
A.  Daily Shutdown
1. Beckman Coulter recommends that the SPM remain in cleaner for at least 30 minutes every 24 hours.  If the SPM has power, and is in Shutdown, but the pneumatics is off, an automatic cycling occurs every 24 hours to prevent flow cell and sample line clogging. 
2. Shutdown can be initiated manually or automatically. 
3. Shutdown removes diluent from the DxH 600 and replaces it with cleaner.  At the end of the time with cleaner, the cleaner is replaced with diluent.  Then, the compressor automatically shuts off.  
B. Shutdown at BCH

1. Shutdown will be set automatically.  DxH1 is programmed to go into shutdown at 1am.  

2. Daily Checks is programmed to immediately follow the Start-Up.
3. Latron CP-X control should be run immediately following Daily Checks.

C. Cancel Automatic Shutdown

At certain times Automatic Shutdown will have to be cancelled.  One of the analyzers might be down and the other is needed to handle a larger workload.  Shutdown might have to be scheduled earlier or later depending on volume. To cancel Automatic Shutdown:
1. From the Daily Checks screen select Auto Configuration.

2. Select Configure Shutdown.

3. Remove the Check mark from the Enable Automatic Shutdown box.

To perform a manual shutdown when Auto Configuration is disabled please see below:

D. Manual Shutdown of DxH units
1. From the Daily Checks screen, select the Shutdown button to display the Manual Shutdown dialog box.

[image: image5.emf]
2. Select the Perform Startup after Shutdown check box to automatically begin Daily Checks after Shutdown.

3. Type a number in the Time in Cleaner Hours and Minutes check boxes to determine the time in cleaner.  
4. Select OK to begin Shutdown or Cancel to exit the pop-up window without starting Shutdown.

VIII.   Logon as User

 Logging on to the System Manager

· Click on the [image: image6.emf] icon (Person with key).

· Type User Name: LAB
· Type your Password:  LAB  
· If you forget the password ask one of the Supervisors.
IX.     Run Daily Checks (Menu > QA > Daily Checks).
A.   Running Daily Checks. Are run automatically after Shutdown
1. Select the Daily Checks button (Calendar Icon) from the top of any screen to display the Daily Checks Summary screen with results of the most recent Daily Checks.

2. Select the Daily Checks button at the bottom of the screen.  A DxH 600 dialog box displays the following:
Are you sure you want to start a Daily Checks procedure?  Press OK to continue.
[image: image7.emf]
3.   Select OK to run Daily Checks or Select Cancel.
B. Daily Checks Screen

The results of Daily Checks display on eight tabbed views:  Summary (default view), System, Background, Supplies, CBC, Diff, Retic, and NRBC.  When Daily Checks pass, the Daily Checks Icon is neutral.  Select the individual tabs to view those results.
If any of the Daily Checks do not pass:
· The Daily Checks icon is red.

· The problematic result is backlit in red on the Summary tab.

· The tab that contains the problematic result has a red indicator.
If there are any failures, you must Review Daily Checks (Event Logs > General Tab) in order to proceed with further analysis.  The Daily Checks must pass or be reviewed in order to run specimens.  From any tab on the Daily Checks screen, select the Review button on the Local Navigation bar to indicate that the Daily Checks results have been reviewed.  Note:  If Daily Checks pass, the Review button is disabled.  You only have to review results that are questionable.

X.   Quality Control


[image: image8.emf]Quality Control is the routine monitoring of performance and service using commercial or patient controls.  Controls have known characteristics when run on a given system and are analyzed periodically in the same manner that patient specimens are analyzed.  The results of analyzed controls are then compared to the know characteristics using statistical methods.  This comparison allows changes in the SPM performance to be detected.  You can then take some action if the changes detected are significant.
A.  Frequency of Performing Quality Control

1. Beckman Coulter 6C Cell Control, Beckman Coulter Retic-X Control, and Beckman Coulter Body Fluid Control will be run each shift on both analyzers.  All QC will be performed at approximately 2:00 am, 10:00 am, and 6:00 pm.  The time of QC performance is set to follow the pre-programmed Start-Up of the analyzers.  
2. Beckman Coulter 6C Cell Control and Beckman Coulter Retic-X Control are run in the cassette mode on the DxH analyzers.  Beckman Coulter Body Fluid Control is run in the Single Tube presentation only.  The analyzer will not run these controls if presented in the cassette mode.

3.  Beckman Coulter Latron CP-X Control is run once each 24 hours following Daily Checks on the instrument and is run in the cassette mode on the DxH analyzers.
4.  Beckman Coulter Lin-X will be run once every six months following Calibration with S-Cal or when recommended to troubleshoot a problem.
B. What to do when a Control is Out

1.   When a commercial control is out:

· Ensure the control material was mixed properly.  If not, mix it according to the package insert.

· Verify that the control was identified properly.  If using a bar-code reader, ensure the bar code labels are clean and positioned correctly.  If entering the ID manually, ensure that you typed the correct information.

· Verify that the assigned setup information (assigned values and expected ranges) matches either the control package insert, or your labs established values.  If they do not, contact a supervisor to change the control’s information to match.

· If the problems above are ruled out then rerun the control to ensure the problem was not a statistical outlier.

· Ensure the control material was not contaminated by running another vial or level of control.

· Ensure there are no errors during the cycle.  If necessary, call Beckman Coulter for help in resolution.

2.  When Latron QC is out:
· Ensure the control setup information (assigned values and expected ranges) matches those on the package insert.  If they do not, change the control information to match the package insert, and then rerun the control.

· Ensure that the Latron control is not contaminated, properly mixed, not expired, and you have a sufficient volume of sample.
· If necessary, use a new vial of control.  Be sure to mix it according to the directions listed above.

· Ensure the flow cell is clear by performing the Flush Flow Cell procedure.
· Rerun the control.  If the control is still outside the expected ranges, call Beckman Coulter.  The SPM can be set to the CBC mode and continue to process samples.
C. Viewing Control Files – Data View (Menu>QA>QC)
To view control files on the Quality Control (Data View) screen select the QC Status icon at the top of any screen. 
[image: image9.emf]
1. The Quality Control –Data View screen displays the most recently analyzed control lot with the most recently analyzed run selected by default.  If controls have not been reviewed, a dialog box displays a list of those controls that have not been reviewed.  Out of control data is displayed in red text as well as the date and time.
2. The Quality Control (Data View) screen includes summary data, configuration data, a filter section, QC run data, run status and one thumbnail Levy-Jennings Graph for the selected parameter (row).  
D. The following table lists the components seen on the QC Data View screen.[image: image10.emf]
[image: image11.emf]
E. Select a Control 
From the Quality Control (Data View) screen or the Quality Control (Graph View) screen, select the Select Control button on the Local Navigation Bar to display the QC Select Controls dialog box. 
[image: image12.emf]
 Highlight the desired control and select OK.
F. View Control Files Graphically (Menu>QA>QC>View Graph)
From the Quality Control – Data View screen, select the View Graph button OR Select a parameter (row) and double tap the Thumbnail Levey-Jennings graph.  The Quality Control (Graph View) screen displays the following:

· Up to 31 thumbnail Levey-Jennings graphs, one graph per parameter.

· An expanded Levey-Jennings graph for the selected parameter data.

· Summary data for the selected parameter.  
[image: image13.emf]
G.  Using and Interpreting the Levey-Jennings Graphs.

1. The top half of the Quality Control (Graph View) screen displays all parameters associated with controls.  Levey-Jennings graphs display the latest run points for all parameters.  Each graph displays up to 10 points and these points change to reflect the scrolling of the expanded graph.  The points shown in the blue shaded window of the expanded graph reflect those shown in the thumbnail graphs.

2. The point cursor on the thumbnail graphs is synchronized with the selected run within the data grid and the point cursor in the expanded graph.

3. If you select a thumbnail graph that graph will be displayed in the expanded graph section on the lower half of the screen.

4. Any thumbnail graph’s border displays red if it contains a QC Out point.  Once all runs in a graph are reviewed, its border will return to normal color, but the QC Out point will remain red in the graph.  If the results violate the extended QC Single Measurement Error, the point will be yellow.   

5. The expanded Levey-Jennings graph at the bottom of the Quality Control (Graph View) screen displays all of the results for a selected parameter in the control file. The blue-shaded window on the expanded graph, which contains up to 10 points and the point cursor, determines the points and cursor displayed in the thumbnail graphs.

6. The point cursor is a blue vertical line on the graph that reflects the date selected in the Data View.  The cursor can be moved left or right by either using the scroll bar or by selecting either the data points on the graph or the control run analysis Date/Times in the Data View table. If the cursor moves to a point outside the window, the window shifts so that the new point displays in the window as the furthest right or left point.

H. Add, Modify, or Delete Comments to QC Results.
1.   From the Quality Control (Data View) or the Quality Control (Graph View) screen, select the Comment button to display the QC Comment Dialog Box.
[image: image14.emf]
2.   The creation date/time, modified date/time, and last modified Operator         ID will not be populated until the entry of the comment has been completed.
3.  To add or modify a comment on a control run.  Select the Run tab, type in the text box and select OK.
4.  To add or modify a comment on a control file.  Select the File tab, type in the text box and select OK.
5.  To delete a comment select the Delete button.
I. View Control Files Under Error Conditions.

Under Error conditions the Quality Control Status icon at the top of the screen is red.  If more than one lot triggered an error condition, the Select Control File to Review dialog box displays.  All lots that are OUT are displayed on the dialog box.  To review a specific log, select the lot and select the OK button.
[image: image15.emf]
J. XB(Available but not in use)
Select Menu>QA>XB or the XB icon at the top of any screen in order to display the XB Review screen.  If the alert status icon was red, the screen will default to the application that contains XB or XM Out results (whichever is enabled).
1.  Reviewing the XB Batch Means Screen.  Select XB/XM  [image: image16.emf]
     from the top of the screen.  Note:  To toggle between XB and XM, select    the XB/XM button again to display the alternate screen.
2.  The XB Batch Means screen combines statistics data and thumbnail Levey-Jennings graphs for MCV, MCH, and MCHC for all completed XB batches.  Out of range batch means and percent differences for MCV, MCH, and MCHC display in red.
3.  The XB batch means screen columns are defined as: [image: image17.emf]
[image: image18.emf]
4.   XB Batch Details.  Selecting the Batch Details button on the 
XB Batch Means screen displays the XB Batch Details screen of the batch selected from the XB Batch Means
[image: image19.emf]


To exclude results from the statistics calculation, select the XB Batch details button to display the XB Batch Details screen.  Select the Exclude check box to exclude a run from statistical calculations.

5.   From the XB Batch Means screen, select the Delete button on the Navigation bar at the bottom of the screen.  If the current (batch in progress) is selected, the current will be deleted, otherwise, the last completed batch will be deleted.
K. XM(Available but not in use)  
XM is a quality control method that uses the Exponentially Weighted Moving Average (EWMA) to monitor the stability of the instrument using the CBC, Diff, and Retic parameters.  At Lake Forest Hospital this quality control is under investigation for future use and will be reviewed by the Senior Technologists only.  Any data flagged as OUT may be accepted as long as all other quality controls are within acceptable limits.  

XI.   Sample Analysis

A. Status

The SPM must be online to run samples.  You can view the status of the SPM in the Status Mode area at the upper left hand corner of any screen.

[image: image20.emf]
B. Cassette Presentation
1. Ensure the SPM is set up for the appropriate test for your workflow.  
2. Ensure your specimens have been collected and stored properly.

3. Load the specimens into the cassettes.  Narrow tubes with small internal diameters will require manual premixing prior to analysis to ensure proper cell and plasma distribution and to avoid possible erroneous results.  Premix these tubes before placing them in the cassette and then analyze the cassette by placing it in the Stat position of the Input Buffer.
4.   Place the cassettes into the input buffer to the right of the SPM.  The   SPM automatically begins cycling the cassettes.
5.   After the SPM cycles the samples, review the sample results at the System Manager. To avoid serious injury, do not place your hand through the cassette presentation opening on the SPM.

C.  Single-Tube Presentation

Important:  Beckman Coulter recommends that a diluent be run as a Body Fluid sample prior to analysis of Body Fluid specimens to verify acceptable backgrounds.

1. Ensure your specimens have been collected and stored properly.
2. Select the Single-Tube Presentation icon[image: image21.emf] at the top of any screen to display the Single-Tube Presentation dialog box.
[image: image22.emf]
3. Place the specimen on the bar-code reader platform of the Single-Tube Presentation Station with the bar code facing the SPM to allow the Single-Tube Presentation Bar-Code Reader to scan the specimen label.  The bar code may also be scanned with the handheld scanner or the Specimen Accession Number may be typed into the Specimen Identifier field.  

4. Verify the Specimen Accession number and test request.  Acknowledging the ID that displays on the System Manager screen indicates that you accept the bar-code label read or manual entry.

5. Thoroughly mix the specimen.

6. Place the specimen into the correct Single-tube position.

7. Do not place a closed tube or a 16mm diameter tube in the right position of the Single-tube Presentation Station.  Doing so could result in an incomplete aspiration and an erroneous result.

C. Handling Alarms

An audible or visible alarm on the DxH 600 System should be addressed by reviewing the Even Logs on the History Log screen. 
XII. Data Review
A. Worklist Screen

The worklist screen manages test orders and results within the database.   The worklist screen allows you to:

1. Use predefined filters for display and monitoring of patient test orders and results. 

2. Specify sort/filter criteria for display and monitoring of patient test orders and results.

3. Add, delete, and modify patient test orders.

4. Print, transmit, and export patient result.

5. Clear notification for specimens that were not processed.

B. To Access the Worklist screen:

1.   Select the Worklist Icon [image: image23.emf] from the top of any screen OR
2.   Select Menu > Worklist.

C. Worklist Screen Layout
Each tab displays a particular filter view of the database.  The Review, Released, and Custom tabs organize information according to the currently selected filter.  Only one tab can be viewed at a time.  The five tabs on the Worklist screen are:

1. Pending Tab.  The pending tab displays all patient test orders with a pending or partially complete result status.
2. Not Processed Tab.  The Not Processed tab displays exceptions for specimens that have been skipped.  You need to address the problem and reload the skipped specimens for processing.  If exceptions are posted to the Not Processed tab, the Worklist alert status icon is red[image: image24.emf].   The tab (view) automatically displays when you click the red Worklist icon.  Specimens skipped because of a No Read or No Match are posted to the Not Processed Tab.  A corresponding Event is posted in the Event Log for each.
3. Review Tab.  The Worklist-Review tab displays specimens that have been held (not released) and requires attention.  Use the scroll bar to view all the components and data on this screen.  The filter at the top right allows you to search by the following categories; all held, held with exception status, and held with slide review action.  To release a result, you must be at the Patient Results screen. 

4. Released Tab.  The Worklist-Released tab displays the released results according to the filter that you select.  The filter name drop-down list at the top right of the Released Tab allows you to filter by selecting All or All (Last 30 days).

5. Custom Tab.  The Worklist-Custom tab allows one to select from predefined or user-defined filters.  The following filter options may be chosen from the Filter Name drop-down list; Chartable Report Not Printed, Lab Report Not Printed, Not Transmitted, Rejected, Removed, Studies, and site specific Custom filters.
D. For each tab:

1.  Disabled parameters (via Setup > System > Analysis) are disabled (grayed out) on any tab.
2.  Disabled parameters (via Setup > Reporting > Tests) are not displayed on any tab.
3.  For unreleased results with multiple runs, the last run (most recent) displays.
4.  Rejected results display with ##### signs.
5.  Unreleased values display in brackets.
6.  Unordered but received parameters display in a grayed out color.
7.  A “lock” icon [image: image25.emf] displays in the first column for any result that is saved, meaning it cannot be removed, pruned, or deleted. 
8.  Data that does not match the filter criteria is not displayed.
9.  If a row no longer matches the filter criteria (for example, Pending Tab is selected and all tests are now completed), all fields display in a disabled color.
E.  Refresh Icon
The green Refresh icon at the top of the screen indicates that you need to select the Refresh button on the Local Navigation bar at the bottom of the screen.
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XIII.     Result Reporting

A.  Reporting Results in Orchard Information Systems. 

1. Review Results Tab.

2. Find correct patient.

3. Compare results from printouts with LIS results.
4. Follow actions on printout (scan slide, rerun, do manual differential if required).

5. Approve results in LIS.
6.   If the DxH can not read the barcode label on a tube, the specimen will be skipped over and not run.  Repeat.  If this situation reoccurs run the specimen in the Single Tube presentation mode and hand enter the barcode number where required.
   B.  LIS Downtime
See Downtime Procedure in the General Laboratory Manual for specifics.  During LIS Downtime continue to perform testing as stated above.  Stat results are to be called to the units and call information documented on the printed results.  Manual differentials are performed and documented on the printouts.  File all completed histogram sheets in the Hematology folder.  After LIS is working, samples will be re-transmitted and resulted in the LIS.  See Unicel DxH 600 Help for information on re-transmitting results.

IXV.     Evaluation of Data
A.  Flags – appear to the right of the result.  For some parameters, flagging occurs as a result of the flagging or editing of other parameters.  Flags in the following table are shown in order of placement on screens and printouts, with the highest priority flags at the top within each space.
A yellow background on the screen indicates results were above or below a reference range.  A red background on the screen indicates results exceeded an action or critical limit, or another flag was present. 

Flags appear in one of four positions to the right of the result.  The flags are listed in order of priority within each space.  It is possible to have flags in each of the four positions.  For some parameters, flagging occurs as a result of the flagging or editing of other parameters. Refer to the chart below to interpret DxH Flags.
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B.  Codes – appear in place of results when the system cannot generate results.  Codes are also called non-numeric results.  Codes in the following table are shown in order of placement on screens and printouts, with the highest priority flags at the top within each space.

[image: image28.emf]
C.  Messages - can be results related or demographic or status related.  
1.   Results Related Messages.

a.   Suspect messages (appear in red) are generated by internal algorithms to convey   that a clinical condition may exist with a specimen based on an abnormal cell population or distribution.  Refer to the Unicel DxH 600 Help Manual on board the analyzer for a detailed list of all Suspect messages. 
b.   System messages (appear in green) indicate an event occurrence    that may affect the operation of a system, requires operator notification, or entry into a     History Log.  The majority of System messages are accompanied by an R (review) flag.  Some are accompanied by N or P flags.  Refer to the Unicel DxH 800 Help Manual on board the analyzer for a detailed list of all System messages.
c.   Definitive messages (appear in blue) appear for results based on exceed limits configured as part of an individual flagging set.  Definitive messages can be created by copying reference ranges, or by manual entry of your own message definition.  Refer to Definitive Messages in the Setup chapter of the on board Unicel DxH System Help Manual.  
2.   Demographic/Status related Messages.
a. Exception Messages.  If there are any exceptions for a specimen, a comments indicator displays in the System Status Message area below the patient demographics.  Select the Additional Data button to view the Exceptions.  
b. System Status Messages indicate that the instrument was operating in some non-standard state when a specimen was analyzed.  These states are usually the result of some user action.  They do not indicate that any problem was seen when the specimen was analyzed; instead, they indicate that the system was being operated in a manner in which some problems might not be detected.

3.   Lab Action Messages are triggered by Decision Rules programmed in the analyzer.  These messages are listed in the Lab Actions area of the Patient Results screen.
 XV.      Limitations


A.  All Specimens.  
         1.   Misleading results can occur if the specimen is not properly collected, stored or transported.  Beckman Coulter, Inc. recommends that you follow CLSI or equivalent procedures to ensure proper specimen collection, storage and transport.  Always follow manufacturer’s recommendations when using micro-collection devices for capillary specimen collection. 

2.  Misleading results can occur if specimens contain clots.  Always use good laboratory practices for inspecting specimens for clots and verifying results.

3.  Misleading results can occur if the specimen is not properly mixed.  Always use good laboratory practices to ensure specimens are appropriately mixed.  Do not bypass or circumvent the automated mixing process used on the DxH 600.

4.  When running a test panel, with NRBC analysis enabled, the information from the NRBC analysis is used to supplement interference detection, flagging and correction.

B.  WBC and TNC.

1.  NRBCs, giant platelets, platelet clumps, malarial parasites, precipitated elevated proteins, cryoglobulin, microlymphoblasts, very small lymphocytes, fragmented white cells, agglutinated white cells, lyse resistant red cells, unlysed particles > 35 fl in size.

2.  Elevated WBC counts may have a carryover effect on subsequent leukopenic specimens, within the limits specified by Beckman Coulter.  (See the Carryover section in the Unicel DxH Help Manual on board the analyzer).

C.  RBC

1.  Very high WBC count, high concentration of very large platelets,

Auto- agglutination.

2.   If hemolysis is occurring in vivo, the instrument RBC may be flagged as low, reflecting the true circulating cells.  If however, the hemolysis is in vitro, the specimen may give falsely low RBC results.  Cell counts due to in vitro hemolysis do not represent the number of circulating red blood cells.

D.  HGB – Severe lipemia, heparin, certain unusual RBC abnormalities that   

      resist lysing.

E.  MCV – Very high WBC count, high concentration of very large 

     platelets, auto-agglutination.

F.  RDW – Very high WBC count, high concentration of very large platelets, auto-agglutination.

G.  PLT – Giant Platelets, platelet clumps, white cell fragments, electronic noise very small red cells, red cell fragments.

H.  HCT – Known interferences related to RBC and MCV.

I.   MCH –Known interferences related to HGB and RBC.
J.   MCHC - Known interferences related to HGB, RBC, and MCV.
K.  NRBC – Known interferences may be related to the following:

1.  Lyse resistant red cells.

2.  Malarial parasites.

      3.  Very small or multi-population lymphocytes.

4.  Precipitated elevated proteins.
L.  Differential

1.   Hypogranular granulocytes, agranular granulocytes, lyse resistant red  cells, very small or multi-population lymphocytes, elevated triglycerides, precipitated elevated proteins.

2.  A transient basophilia may be observed in samples that have been exposed to high temperatures (90º F or 32 ºC).  The temporary basophilia should resolve after stabilization at room temperature (72ºF or 22º C). 
M. Reticulocytes – Erythrocyte inclusions stained by New Methylene Blue, if sufficiently numerous within a sample, and some hemoglobinopathies (SS, SC) might affect the accuracy of the reticulocyte enumeration.  Therefore, all reticulocyte samples that go through the analyzer without flags should be examined microscopically for potential interferences such as Howell-Jolly bodies, Nucleated red blood cells, Heinz bodies, basophilic stippling of red cells, macrothrombocytes, megakaryocyte fragments, platelet clumps, and malaria or other intracellular organisms.  Erythrocyte agglutination also may give spuriously high results, as may very high leukocytosis or thrombocytosis.  If any of these potential interferences are found a manual reticulocyte count must be performed.

N.  Body Fluids.

1.  Clotted specimens may lead to misleading or erroneous results.  See

      Running Body Fluids on the UniCel DxH 800 Procedure.
2.  Improperly mixed specimens may lead to misleading or erroneous results.

3.  Cellular debris may lead to misleading or erroneous results.

4.   Results should be interpreted in light of the total clinical presentation    of the patient, including clinical history, data from additional tests, smear review, and other appropriate information.

O.  CSF.

1.  The low levels of albumin and lipids in cerebrospinal fluid may accelerate cell lysis, leading to decreased manual counts and an apparent lack of correlation.

2.  Delays in processing may lead to misleading or erroneous results.
P.   Synovial Fluid.

 1.  Fat globules may lead to misleading or erroneous results.

 2.  Crystals may lead to misleading or erroneous results.

 3.  Highly viscous synovial fluids may trap cells leading to misleading 


or erroneous results.

XVI.     Laser Safety


The Multi-transducer Module contains a laser.  A laser is a unique light source that exhibits characteristics different from conventional light sources.  The safe use of the laser depends upon familiarity with the instrument and the properties of coherent, intense beams of light.  The beam can cause eye damage and instrument damage.  There is enough power from the laser to ignite substances placed in the beam path, even at some distance.  The beam might also cause damage if contacted indirectly from reflective surfaces (specular reflection).  The laser on the DxH 800 is covered by a protective housing.
XVII.   Critical Values/Reference Ranges
 Refer to the CBC General Procedure for all critical values and reference

 ranges. 
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