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I. INTENDED USE
		The Sysmex® CS-5100 is a fully automated blood coagulation analyzer intended for in vitro diagnostic use using plasma collected from venous blood samples in 3.2% sodium citrate tubes to analyze clotting, chromogenic and immunoassay methods in the clinical laboratory for the determination of 
a. PT INR with Dade Innovin
b. Activated Partial Thromboplastin Time (APTT) with Dade Actin FSL
c. Fibrinogen with Dade Thrombin Reagent
d. D-Dimer with INNOVANCE D-Dimer
e. Heparin with Innovance Heparin
f. Thrombin Time with test Thrombin
g. Coagulation Factor VIII Chromogenic


II. PRINCIPLE

The System CS-5100 has a multi-wavelength analysis that utilizes 5 wavelengths (340, 405, 575, 660, and 800nm) to perform the following assays: Clotting, Chromogenic and Immunologic. Light from the halogen lamp is dispersed in 340, 405, 575, 660 and 800 nm by 5 kinds of filters. The spectroscopic light is carried to the detector by an optical fiber and then it shines on the mixture of sample and reagent in the cuvette. The light transmitted through the mixture at all wavelengths is detected every 0.1 seconds by a photo-diode and converted into an electronic signal. The clotting time and the dOD/min are derived from this signal by a microprocessor. All detectors can be used for the Clotting assays, Chromogenic assays and Immunoassays by preset parameters. 
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Clotting Detection
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Chromogenic Detection
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Immunologic Detection
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III. SAFETY PRECAUTION 

All patient specimens should be considered potentially infectious and must be handled with precautions used for human blood, as described in CDC recommendations and in compliance with the Federal OSHA Bloodborne Pathogen Standard, 29CFR part 1910.1030.  Follow specimen handling, use of standard precautions; proper PPE wears gloves and a lab coat. Wear safety glasses if there is a risk of splashing.


IV. SPECIMEN REQUIREMENTS

Type:	The only acceptable sample for routine coagulation is plasma, from whole blood drawn into blue-stoppered tubes containing 3.2% sodium citrate (nine parts of freshly collected blood with one part of 3.2% sodium citrate anticoagulant).

i) 4.5 ml-draw tube must have a MINIMUM ACCEPTABLE VOLUME of 4.0 ml total (3.5 ml blood +0.5 ml anticoagulant).
ii) 2.7 ml-draw tube must have a MINIMUM of 2.5 ml (2.2 ml blood + 0.3 ml anticoagulant). 
iii)     A “micro method” sample (newborn PT/PTT/FIB only) must be a full 1.0 ml specimen (0.9 ml of whole blood drawn with a syringe added to 0.1 ml 3.2% sodium citrate anticoagulant.)
 Invert the tube gently three or four times immediately after venipuncture to ensure proper mixing of blood and anticoagulant. 
A syringe or evacuated tubes (blue top) may be used for collection. If multiple specimens are collected; the coagulation sample should be the second or third tube collected. If only coagulation testing is to be performed, a red-top tube, which has no additives, should be drawn first and discarded prior to drawing the blue-top coagulation tube.
The patient cannot be on anti-coagulants when the test specimen is collected. Sufficient time after discontinuance of heparin should be allowed for heparin to be cleared from the patient’s blood, usually 6 hours.
If blood is drawn from an indwelling catheter, the line should be flushed with 5.0 mL saline and the first 5 mL of blood or six dead space volumes of the catheter discarded or used for other laboratory tests.
The citrate concentration must be adjusted in patients who have hematocrit values above 55%.
Specimens that are clotted, collected in the wrong tube or serum, or have less than the 90% expected fill should be rejected., the floor must be notified, a comment entered into the computer.

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

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


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

Specimen Labelling Specimen should be properly labeled with at least 2 unique patient identifiers. Patient's full name and medical record number (MRN) and should have the date and time of collection. The patient's birth date may substitute for the MRN if the MRN is not available.

V. SUPPLIES AND REAGENTS 
a. Supplies
· Nerl Water: pH 7.0
· Gauze
· Citrated blue top tubes
· Frosted tubes for aliquots
· Cuvettes
· SLD Mini - cups
· CS5100 sample cups – 4 mL
· CA Clean I – 50 mL (On-board stability – 5 days)
· CA Clean II – 5 L (On-board stability – 2 months)
· OVB (Buffer) (On-board stability – 24 hours)
· Trash bags

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

	Reagents Stability after reconstitution

	     Test/Reagents
	Preparation
	On Board Stability (10 o C)
	Refrigerated Stability (2-8oC)

	PT Reagent
	 
	 
	 

	Innovin
	10 mL Nerl water
	72 hours
	10 days

	PTT Reagent
	 
	 
	 

	Actin FSL 
	Ready to use
	72 hours
	7 days

	CaCl2
	Ready to use
	72 hours
	8 weeks

	Fibrinogen
	 
	 
	 

	Dade Thrombin
	1 mL Nerl water
	72 hours
	5 days

	D-Dimer
	 
	 
	 

	Innovance DDI Reagent
	4 mL of Nerl water
	48 hours
	4 weeks 

	Innovance Buffer, Suppliment and Diluent
	Ready to use 
	48 hours
	4 weeks 

	Anti-Xa 
	 
	 
	 

	Heparin Reagent and Substrate
	Ready to use 
	72 hours 
	 8 weeks

	Thrombin Time
	 
	 
	 

	Test Thrombin
	5 mL of Buffer
	72 hours
	7 days

	F8 Chromogenic 
	 
	 
	 

	FX and FIX
	2 mL of Nerl Water
	18 hours
	3 days

	Substrate 
	1 mL Nerl water
	18 hours
	3 days

	 
	 
	 
	 






	CS 5100 Test QC

	

	Name
	Test QC
	Onboard Stability After reconstitution (10 o C)
	Refrigerated Stability (2-8o 
C)

	Citrol 1
	PT/PTT/Fib
	24 hours
	 

	Citrol 3
	PT/PTT
	24 hours
	 

	Dade Abnormal Fibrinogen Control
	Fib
	24 hours
	 

	DDI 1 and DDI 2
	D-Dimer
	24 hours
	 7 Days

	Inn Hep UF1 QC
	Anti-Xa (UFH)
	8 hours
	 48 hours

	Inn Hep UF2 QC
	Anti-Xa (UFH)
	8 hours
	 48 hours

	Inn Hep LMW 1 QC
	Anti-Xa (LMWH)
	8 hours
	 48 hours

	Inn Hep LMW 2 QC
	Anti-Xa (LMWH)
	8 hours
	 48 hours

	Control N
	FVIII Chrom, TT
	8 hours
	 48 hours

	Control P
	FVIII Chrom
	8 hours
	 48 hours



Note: Always leave Citrol 1, Citrol 3 and abn fib QC on board while D-Dimer and Heparin QC should be refrigerated after run.	

Note:  Instrument for D-Dimer and Heparin tests should be set up on alternate days (even /odd days) corresponds with Instrument numbers. 

QC should be documented on the instrument QC Chart and QC log in the L: Drive. 

Note: OVB cannot be cold. OVB should be at room temperature before processing. It is ready to use and on-board stability is 24 hours.
Stability of CA Clean 1 on board is 5 days and CA clean II is 2 months after opening.

VI. ENVIRONMENTAL CONDITIONS FOR RELIABLE TEST PERFORMANCE: 
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The room temperature and humidity percent are monitored and documented on the Routine Coagulation checklist.

VII. CS 5100 SYSTEM OVERVIEW
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Hardware overview

External hardware
1. Light shield lid
LED flashing — Do not open!	
2. Sampler: Holds 10 racks
3. Cuvette Hopper
4. Computer Touch screen
5. 2D barcode reader
6. Computer (IPU) and keyboard


Lower components
1. Left door
– Pneumatic Unit
– Pressure adjust 0.22MPa
2. Right door
– Cuvette Trash
– Trap chamber
– Pressure adjust 0.10MPa
– Vacuum adjust
3. IPU Cart- holds rinse, waste, detergent
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Components under light shield lid
1. Sample Probe A
Cap piercing primary sample
2. Reagent table
Stores reagents, calibrators, QC and cleaners
Temperature: 10 ° C
3. Sample Probe B
4. Reagent Arm A
Intermediate reagent
5. Incubator
Warms sample cuvette to 37° C
6. Reagent table cover LED
Green – open
Flashing – do not open     
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Software overview 
1. Toolbar
Contains shortcut icons for main functions 
2. View
Displays the operational functions of the instrument 
3. Status bar
Displays the status of the IPU and instrument 
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Software overview 
1. Reagent
Reagent, control, calibrator information Displays usable volume, number of tests, elapsed time, lot number and expiration date 
2. Calib. Curve
Displays calibration curves for each assay and Normal/ISI values 
3. QC Chart
QC Levey-Jennings 
4. Order
Order samples, QC, Calibration 
5. Joblist
Displays results, orders and status of samples 
6. Status
Displays instrument consumables and temperatures 
7. Maint.
Documents maintenance items 
8. Shutdown
Power down main unit 
9. Start 
10.  Operation Log
Records instrument activities with user name 
[image: ]
Status bar 
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Status bar indicators 
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VIII. INSTRUMENT MAINTENANCE

Daily Maintenance: Daily Maintenance includes rinsing the sample and reagent probe, discarding the used cuvettes, emptying the waste fluid, shutting down and starting the instrument. It should be done daily in the morning setup. Following are the steps to perform the daily maintenance:

A. Shut down
1. Verify CA CLEAN I is on Reagent table.
2. Press Shutdown on toolbar.
Select Option: Turn the Main Unit OFF
3. Press OK.
4. Press OK after shutdown process is complete.
5. Turn analyzer power button Off.
6. Press the X in the upper right of the touchscreen
7. Press OK.
8. Press Windows Start icon, Press Shutdown
9.  Turn OFF main unit power switch 
10. Check Trap Chamber. Remove fluid if needed.


B. Start up

1. Press IPU computer button ON.
2. Windows logon: Press CSAdministrator Icon, enter password.
3. Select user icon, enter password.
4. Turn the analyzer power button ON.
5. Allow instrument to start up.


C. Continue daily maintenance 

Press Status button on toolbar.
– Check Cuvettes, Rinse, Waste, Detergent [image: page11image3838944]
– Check Temperatures [image: page11image3844992]
2. Press Maint. button on toolbar. 
3. Empty cuvette trash. 
– Reset trash counter 
4. Press Change Waste Tank button. 
Empty waste, Press OK. 
5. Check/Replace DI water. 
6. Check/Replace detergent (CA Clean II box). 
7. Add cuvettes.
DO NOT fill above the red line. 
8. Press Manual Maintenance button. 
Check off completed items. 
9. Go to Operations Log, enter initials for maintenance items completed. 
10. Go to Reagent. Check and prepare as needed. 
11. Run QC. 

Note: After performing maintenance, log in the Routine maintenance log saved in L:Drive.

Weekly maintenance 
A.	Cleaning the instrument
1. Shut down the main unit and unplug the power cord.
2. Wipe the instrument with a moistened paper towel with
water and a neutral detergent.

B.	Cleaning the rinse tank
1. Remove the cap of the rinse tank by turning counterclockwise.
2. Use 70% Isopropyl to wash the inside of the tank and float switch.
3. Rinse the tank and float switch with distilled water.
4. Attach the float switch and tighten cap clockwise.

Monthly Maintenance
A.	Cleaning the filter (next to cap piercer arm)
1. Open the light shield lid.
2. Push the top of the filter.
3. Pull out the filter.
4. Use a vacuum cleaner or damp paper towel to remove
dust from the filter.
5. Install the clean filter.
6. Close the light shield lid.
7. Document in Manual Maintenance

B.	Cleaning the filter (right side of instrument)
1. Push the top of the filter cover.
2. Remove the cover by tilting slightly toward you.
3. Remove the filter mount.
4. Use a vacuum or damp paper towel to remove dust from the filter.
5. Attach the filter to the filter cover.
6. Install the clean filter and filter cover.
7. Close the filter cover.
8. Document in Manual Maintenance

C.	Backing up the database 
Saving to IPU backup folder
1. Exit the IPU software by pressing X in upper right of screen.
2. Press OK.
3. Power OFF main unit.
4. Select Backup Icon on desktop.
5. Verify location as C:\IPU_Backup
6. Check box for Saved date is added to backup destination.
7. Select Option.
7. Select Specify Date. Enter date range from last backup.
8. Press OK to close dialog box.
9. Press OK to start backup.
10. Wait for “Backup is correctly completed” message.
11. Press OK.
12. Press Cancel to close screen.
13. Find file in IPU backup folder.
14. Save file to a flash drive. Go to next page for instructions.

[image: ]


As Needed Maintenance
A. Adjusting the vacuum (Range -0.057 to -0.053) 
1. Press Maint. 
2. Press Pressure Adjustment. (Press More if not visible) 
3. Press Power ON Pressure. (If pneumatic unit does not automatically turn on). 
4. Open the lower right door on the main unit. 
5. Loosen the fixing nut of the bellows unit. 
6. Turn knob clockwise to increase, counter clockwise to decrease. 
7. Adjust the pressure between -0.057 and - 0.053. 
8. Tighten the fixing nut. 
9. Close right door. 
10. Press OK. 
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B. Adjusting the 0.10 MPa pressure (range 0.10 to 0.11) 
1. Press Maint. 
2. Press Pressure Adjustment (press More if not visible). 
3. Press Power ON Pressure (if pneumatic unit does not automatically turn on). 
4. Open the lower right door on the main unit. 
5. Pull the 0.10 MPa adjustment knob toward you to unlock. 
6. Turn adjustment knob slowly. 
7. Once adjustment is complete, press the adjustment knob in until it locks. 
8. Press OK on the screen. 
9. Date is automatically recorded on Maint. screen. 


C.	Adjusting the 0.22 MPa pressure (range 0.22 to 0.24) 
1. Press Maint. 
2.Press the Pressure Adjustment (press More if not visible). 
3. Press Power ON Pressure (if pneumatic unit does not automatically turn on). 
4. Open the lower left door on the main unit.
5. The 0.22 MPa adjustment knob is located on the 
pneumatic unit. 
6. Loosen the fixing screw on the adjustment knob by turning the screwdriver counterclockwise. 
7. Turn adjustment knob slowly. 
8. Once adjustment is complete, tighten the fixing screw while taking care not to rotate the adjustment knob. 
9. Press OK on the screen.
10. Date is automatically recorded on Maint. screen. 


D.	Lamp replacement; Every 1000 hours, lamp should be replaced. Instrument will alert you.
1. Turn OFF the power of the main unit and unplug the power cord. Wait 30 minutes for lamp to cool down. 
2. Open the lamp cover located on the right side of the main unit. 
3. Press the clamp of the connector and disconnect the connectors. 
4. [bookmark: _GoBack]Loosen the thumb screw. 
5. Remove lamp holder. 
6. Squeeze and lift the lamp retainer to remove the lamp. 
7. Install a new lamp in reverse order. 
8. Reconnect the power and turn the main unit ON. 
9. Allow lamp to burn in 30 minutes before calibration. 
[image: page47image1735072]
Note: Perform QC on all assays after lamp replacement and calibration . Perform Calibration on assays if needed.

E.	Lamp Calibration 
1. Press Maint. 
2. Press Lamp Calibration. 
3. Press Execute. 
4. Select an option when calibration is successful. 
• Reset lamp counter when calibrating a new lamp. 
• Do not reset the lamp counter when calibrating the same lamp. 
5. Press OK. 
6. Enter initials in Operation Log for calibrating new lamp and also in L:Drive maintenance log.
7. Perform QC on all assays.

Note: Lamp calibration requires a 30-minute warming-up of the lamp to allow light intensity stabilization. Do not start calibration earlier; this will affect patient results.


Note: After performing any type of maintenance, log in the Routine maintenance log saved in L:Drive.

IX. Operational Checks and Preventive Maintenance of instruments and equipment 
Preventive maintenance procedures will be performed once the first year and followed by 6-month intervals each year by the field service engineer from Siemens. 

Any problem calls for the instrument should be made to Siemens technical consultant service at 1-800-242-3233. Be prepared to give the instrument serial number written on the Siemens instruments and a description of the problem. Document problems in the problem log.






X. LOADING REAGENTS
Reagent table loading: 
Reagent racks are the orange racks (A racks) and the control and calibrators are the yellow racks (C racks). 
Reagents cannot be loaded while running the patients.
1. Press Reagent on the toolbar. 
2. Verify system is in solid green ready status. 
3. Open light shield lid. 
4. Open reagent table cover. 
5. Remove expired or empty reagent vials by pressing Change/Add icon. It will bring the rack in front you want to remove reagents.
6. Place new reagents in a rack with barcode facing out. 
7. Load the reagent rack. 
8. Press and lock reagent table cover. 
9. Press OK on screen to barcode read.
10. Wait for barcode reading to read the barcode.
11. On Reagent screen, touch reagent position just loaded, and press Change to update the Set Time. 
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Loading the Buffer
1. Press Reagent on the toolbar.
2. Verify buffer table cover LED is green.
3. Open buffer table cover.
4. Place reagent in an adaptor with barcode facing out.
5. Place into the buffer table and close the cover.
6. Press OK on the barcode reading screen.
7. On Reagent screen, touch reagent position just loaded, and press Change to update the Set Time.
8. Always run QC with new OVB (Buffer).
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Reagent messages 

[image: ]

XI. LOADING QC AND CALIBRATORS
C-rack and SLD mini cup 
1. Reconstitute vial observing package insert instructions. 
2. Aspirate entire content of GW5 vial using appropriate pipette. 
3. Slowly dispense the entire volume into a new SLD mini cup, avoiding any air bubble formation. 
4. After reagent transfer, carefully check for bubbles and, if required, remove using smaller pipette tip. 
5. Set SLD mini cup into corresponding GW5 vial.
6. Set GW5 with SLD into yellow-handled C-rack. Push down on vial to ensure proper seating in position. 
7. Place the rack back in reagent table and close lid. 
8. Lock lever and Press OK to read barcode. 
9. On Reagent screen, highlight vial just loaded and press Change to update date/time. 
10. Note the SLD mini cups are for controls and calibrators only.
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Vial types and their dead volume
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XII. CALIBRATION
Instrument Set-Up and Calibration (only if necessary): Calibration or recalibration frequency is based on Policy HEM 179 (Calibration and Analytical measurement Policy)
Calibration and storage of a valid specific Special Coag Assays calibration curve are required to obtain test results. Calibration is performed:
1. With a change of reagent lot numbers
1. With a change of major instrument components
1. To satisfy local regulatory requirements
1. At laboratory discretion

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


A. Identify the reagents
1. Enter reagent and calibrator lot information in Reagent Lot Master. Refer to the Enter Reagent Information tab for more details.
2. Load reagents, calibrator, buffer. Refer to the Loading Reagents tab for more details.

B. Order the calibration
1. Select Order.
2. Select Switch Order.
3. Select Holder Calib Curve Order.
4. Select the desired assay to be calibrated.
5. Select Change and select the correct lot number.
6. Select OK.
7. Select the correct calibrator lot number from list. Assay value automatically displays.
8. For manual entry of assay value: Place the cursor in the Assay Sheet Value field and enter value using keypad.
9. Select OK.
10. Select Start.
11. To view the calibration status and progress, press Joblist.

Note: Calibrator plasma should be transferred into a SLD mini cup and placed in the vial. Place vial in a C-rack. Refer to Loading Reagents tab for more details. 

C. Calibration Validation
1. View new calibration curve
I. Select Calib. Curve.
II. Select Change
III.  Select assay key.
IV. Select the lot number.

2. Compare new/current calibration curve
I. Select Detailed Display
II. Select Select Compared Calib. Curve
III. Select a calibration curve to compare and press Load.
IV. Compare calibration curves
V. Select Close.

3. Validate new calibration curve
I. Select Validate to validate the calibration curve.
II. Select OK.
III.  Select Print.

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

· If repeat Calibration fails again, Call Siemens Technical Service Assistance, If Instrument is unacceptable for operation, use back-up analyzer.

D. How to Order QC
1. Load QC onto C-rack.
Refer to the Loading Reagents tab to load QC material in a C-rack using a SLD mini cup. 
2. Select Order. 
3. Select Switch Order. 
4. Select Holder QC Order.
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5. Select Order Entry. 
6. Select control material (Citrol 1, Citrol3, abn fib ctl etc.) from the list. 
7. Place cursor in the Lot No. box and select the lot number from the list. 
[image: page19image5924672]
8. Select the appropriate assay(s). 
9. Press the down arrow to order the next control. 
10. Press OK 
11. Press Start button, once controls have been ordered.



E. Processing from the sample rack 
1. Load QC in cup and place on sample rack. 
2. Press Order. 
3. Enter Rack No. 
4. Select tube position to input the order. 
5. Press Order Entry. 
6. Select QC Sample. 
7. Place cursor in the control field and select the appropriate control. 
8. Place cursor in the Lot No. field and select the appropriate lot number. 
9. Select the appropriate assay(s). 
10. Press down arrow to order the next control. 
11. Press OK. 
12. For Micro Mode, check Mc column of each control. 
13. Press Start. 

F. HOW TO REVIEW QC AND ADD A COMMENT OR INITIAL TO A POINT

1. Press QC Chart.
2. Highlight specific QC Chart.     
3. Place cursor on point.
4. Press Confirm Data key.
5. Enter your initial or comment in field if there is any qc issue.
6. To exclude point: check box.
7. Press Update. 
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			1.	Controls should be tested once each 8 hour shift, and after reagent changes / additions. Tech has to review shift control and placed an initial in QC Software under each control.
			2.	Controls should be run in the same manner as the test samples and by the same technologists who work in the routine coagulation area.
			3.	Control tolerance limits--the range is calculated based on +/- 2 SD (Standard deviations) from the mean control value.
			4.	Corrective action when tolerance limits are exceeded (results will be flagged with error message):
				a.	Rerun control after swirl QC and reagents.
				b.	If still out, Check reagent/QC for bubbles and turbidity. 
c.	Check reagents/ QC expiration. Ensure fresh OVB buffer is on-board and change if necessary (if not changed during set up). Prime the instrument.
				d.	Make fresh reagent or QC if needed and rerun again
				e.	Document actions taken to identify in QC Software and correct the problem before reporting any patient data.
f.	If controls still out, Recalibrate the assay if required and notify supervisor.

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


		   QC Corrective Action:

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

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



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


Review of QC Statistics
Review of Quality Control:
a) Technologist Responsibilities 
1. Control results are evaluated at the time of assay by the technologist who is performing the assay. It is the responsibility of the technologist to notify the Coagulation specialist or shift supervisor or senior tech immediately when QC failures occur repeatedly.
2. All QC violations must be recorded electronically on Instrument QC Software or written in the problem log sheet.
b) Coagulation Specialist QC Responsibility
Special coagulation test controls are reviewed --- by the Coagulation Specialist from the QC files on CS 5100 instruments. Monthly, the computer control files are printed out and reviewed by the Coagulation Specialist. The acceptable variability should be checked for all the coagulation instruments to validate comparable precision by accessing day to day, run to run, as well as operator variance. The acceptable total coefficient of variation of the analytical system (within-device CV) on the same lot of control plasma shown in Appendix 1. If any of the tests CV is greater than the limit %, appropriate action is taken based on QC trends and shifts, Calibration verification is required, and QC ranges are adjusted as needed. The acceptable criteria for adjusting QC ranges are 1) new lot of reagent, 2) a new lot of calibrator or controls and, 3) major Instrument maintenance. If controls show an unusual trend and cannot be corrected by maintenance or troubleshooting, contact TAC support and request for service.
G. Print a QC Chart report 
1. Highlight QC Chart for printing.
2. Press More. Press Print Report.
3. Select Active Tab.
4. Select Date Range and enter dates. 
5. Select List1. 
6. Press Print. 





XIII. Enter ISI and Normal Value
1. Enter PT lot and ISI value in Reagent Lot Master with 2D barcode from PT ISI value sheet. See Enter Reagent Information tab for more details.
2. Load PT reagent onto reagent table.
3. Press Calib. Curve
4. Press Change.
5. Press PT.
6. Select specific lot number.
7. Select Edit.
8. Select Lot Master key to enter ISI value
9. Select Yes.
10. Manual entry of Normal Patient Mean: Place cursor in Normal Value field and
enter value using keypad. Press Enter. ISI Value can be entered manually if needed.
11. Select OK.
12. Select Validate.
13. Select OK.

Note: ISI Value with 2D barcode is found on the ISI Value sheet for Dade® Innovin. The Normal Value is established by the laboratory for each new lot of PT reagent.
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XIV. SAMPLE PROCESSING

	LOADING PATIENT SAMPLES ON THE CS 5100
A. LIS order processing 
1. Load bar-coded samples into any sample rack (7-20) with the bar-code label visible through the window of the rack position and Place rack on the sampler.
2. Check host connection (HC) status. HC status icon must be green or orange.
3. Press Start.
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4. After barcode reading, confirm sample order status and progress on the Joblist screen.

B. MICRO MODE
1. For barcoded samples,
2. Press in Mc column on Order screen.
3. Load uncapped tube on to system.
4. Select Start.
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C. MANUAL ORDER PROCESSING – WITHOUT BARCODE

1. Place rack with sample tubes on sampler.
2. Press Order.
3. Enter rack number
4. Select tube position to input an order.
5. Press Order Entry.
6. Press Ordinary Sample.
7. Place cursor in Sample No. and input sample ID if the sample does not contain a barcode.
8. Select assays to be analyzed.
9. Press the down arrow to order the next sample.
10. Press OK.
11. Press Start.
12. Confirm sample order status on the Joblist.
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D. MANUAL ORDER PROCESSING – BARCODED MICRO SAMPLE

1. Place rack with sample cups with barcode on sampler.
2. Press Order.
3. Enter rack number and click Mc.
4. Press Order Entry.
5. Click switch order.
6. Select assays to be analyzed.
7. Press the down arrow to order the next sample.
8. Press OK.
9. Press Start.
10. Confirm sample order status on the Joblist.

Note: if a sample is ordered in micro analysis mode, re-analysis rules will not be applied, and the longer Measurement Time (Sub)/ dilutions will need to be requested manually. 

E. CHANGE TO LONGER MEASUREMENT TIME

1. Follow Manual Order Processing steps on in section C to ID sample 
and order test.
2. Press Detailed Settings button.
3. Click box below Measurement Time.
4. Select measurement time
5. Select OK.
6. Select Start.
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F. HOW TO HANDLE ADD-ONS:
Run sample in Open mode (without cap) in rack 1-6 in order to avoid “vol” flag as plasma is already been used for the other testing. 

G. HOW TO REPEAT RESULT:
For repeating any test result, manually order the test and run in open mode

· Place rack with sample tubes on sampler.
· Press Order.
· Enter rack number
· Select tube position to input an order.
· Press Order Entry.
· Press Ordinary Sample.
· Place cursor in Sample No. if the sample does not contain a barcode.
· Select assays to be analyzed.
· Press the down arrow to order the next sample.
· Press OK.
· Press Start.
· Confirm sample order status on the Joblist.




		



H. JOBLIST INFORMATION: STATUS; See examples in section I

	Status
	Meaning

	Pending
	Orders are registered but analysis is not yet started

	Processing
	Assay groups are being analyzed

	On Hold
	All assay groups have been analyzed but a validated calibration curve is missing

	(Blank)
	All assays are normal

	Review
	Analysis completed but needs a review of the results

	Error
	Hardware error has occurred.




I. JOBLIST INFORMATION: SYMBOLS

Result flags
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		Analysis Flags
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J. JOBLIST INFORMATION: BROWSER

1. Highlight sample on the Joblist.
2. Press Browser or double click the highlighted result.
3. Press Detail key.
4. View Detail screen.
– Displays sample volume error
– Displays Analysis Result error
– Displays Wave change
– Displays hardware or reagent error
5. Press the graph for Reaction Curve info.
6. See example below for normal and abnormal results.

K. DISTINGUISH BETWEEN NORMAL AND ABNORMAL RESULTS

      	An example of a Normal Result
	Joblist screen: Status is blank. Result values are displayed.
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Browser screen: Status is blank. Result and graph is displayed.
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Reaction Curve: Graph is displayed. Result is displayed.
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An example of an Abnormal Result

Joblist screen: Status is Review. Results are displayed as asterisks or flagged with an asterisk.
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Joblist screen: Status is Error. Results are displayed as asterisks only.
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Browser Screen: Review Status with Yellow Detail key.
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Click on the Detail key to find out the result value, flag and code
Result reportable: No
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Browser screen: Error Status with red Detail key

Information is displayed on a red Detail screen—flag.
Result reportable: No
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L. JOBLIST INFORMATION: REACTION CURVE
Press graph on Browser to view reaction curve.
2. View the reaction curve shape.
3. Press the tabs for more information.
• Evaluation Info tab displays:
– bH: baseline
– dH: reaction intensity
– Coag %: where clot time is read
– Wavelength: alternative wavelength used
– Start and end time, slope for immuno/chromo
• Evaluation Data tab displays 1%–100% time for reaction curve

• Measurement Info tab displays:
– Channel number
– Reagent lot used
– Dilution
– Reagent elapsed time (hours)
– Calibration curve ID
– Vol detection level
– QC performed date
– Reagent table temp.
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M. JOBLIST PRINTING

Printing a single sample result
1. Select Joblist.
2. Highlight a sample on the Joblist.
3. Select More.
4. Select Print.
5. Select Cursor Data.
6. Select a format: List or Graph.
7. Press Print.
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Printing multiple sample results
1. Select Joblist.
2. Press More operation key.
3. Press Mark operation key.
4. To mark results for printing:
Press Same Date to mark a specific date.
Press Current on individual sample results.
5. Select Back.
6. Select More.
7. Select Print.
8. Select List Print.
9. Select Print.
10. Go back to Mark and select Release All.
11. Press Back.

N. PREANALYTICAL SAMPLE INTEGRITY
1. View Joblist .
2. View Sample Info column:
Hem   Flag for hemolysis
Lip      Flag for lipemia
H*       Interference in hemolysis reading.
Check tube manually
L*	Interference in lipemia reading.
Check tube manually
Vol     Sample tube fill out of range
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To view levels for a sample:
1. View Joblist. Highlight sample result.
2. Select Browser.
3. Press Reaction Curve.
4. Select Measurement Info tab.
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Wavelength Switching System
When a light volume error (Transmitted Light High Error and Turbidity Level Over Error) or Slight Coagulation Error or No Coagulation Error is generated at the default wavelength for clotting assays, the CS series automatically switches to a sub-wavelength to obtain the data. The clotting assays use 660 nm as the default wavelength and 800nm as the sub-wavelength except for the fibrinogen assay (Clauss method). The fibrinogen assay uses 405 nm as its default wavelength.
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XV. REPORTING RESULTS 
Record results in the computer system; Post results through the outstanding list / reviewing the result from the instrument and validate the result if acceptable.
Hemolyzed, lipemic, samples must be noted with the result.


XVI. ANALYSIS RESULT ERROR
Note: if a sample is ordered in micro analysis mode, 
· re-analysis rules will not be applied, and the longer Measurement Time (Sub)/ dilutions will need to be requested manually. 
· Interference comment (sample hemolyzed/lipemic) won’t populate. Enter comment before reporting if any.
Manual Entry Result: Instrument Methodology should be checked before reporting manual entry result.
A. EVALUATION ALGORITHM 
The CS series contains 3 evaluation algorithms – 
· The Percentage Detection Method for Coagulation Assays
· The Rate Method for Chromogenic Assays
· Immunoassays and the VLin Integral Method for Immunoassays. 
Each evaluation algorithm is specified in the preset configuration of the test protocol. Criteria are established to determine either the point of specific clotting time or optical density for the kinetic reaction under measurement. 
				Evaluation Algorithm List 
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Percentage Detection Method:

The system assesses light transmission during the reaction. Following the masking time, the system will look for the start of the clotting reaction, this creates the baseline, also referred to as the bH.

Once this bH is established and the reaction start is identified the system will monitor the change in light transmission until the clotting reaction is completed. This is considered the clotting phase. When a change in transmission is no longer observed the system determines the endpoint, also considered 100%. Typical clotting reactions will demonstrate a firm and stable plateau after the endpoint.

The total change in transmitted light between the baseline (0%) and the endpoint (100%) is referred to as the dH.

The clotting point is the time at which the result is determined. This can be set between 0% and 100%. Most assays use 50% as the clotting point.
Detection based on this principle in combination with coagulation end point determination enables coagulation analysis more accurately in low-fibrinogen, lipemic and hemolyzed samples.
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Percentage Detection Method
Percentage Detection Method
1. Baseline (0%): After a pre-defined “Mask Time” a search for the reaction start point begins, this is the baseline. 
The transmitted light at the baseline (bH) is defined as 0%.

2. Clotting Phase: The time of the reaction between the baseline and the endpoint; when transmitted light is changing due to active clot formation.

3. Endpoint (100%): The CS software search for coagulation end point until the maximum measurement time is met. • The transmitted light at the endpoint is defined as 100% 

4. Clotting Point (50%): The point at which the clotting time (result) is determined. This can be set between 0% and 100%; most assays use 50%. 
• dH is the change in transmitted light value between the baseline and the end point 
transmitted light is changing due to active clot formation. 
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Example 1: Typical PT
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Fibrinogen concentration strongly influences the reaction curve for clotting assays. The dH directly reflects this. As seen above, the PT value of 11.4 seconds from a sample with a normal fibrinogen concentration of 300 mg/dl the dH is 879.The PT value of 13.0 seconds from a sample with an abnormal fibrinogen concentration of 97 mg/dl has a dH of 330. Notice the difference of the appearance on the reaction curve. The dH can also be influenced by low factor activities in general.


Example 3: Typical PTT
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Example 4: Typical PTT with Influence of Fibrinogen
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Fibrinogen concentration strongly influences the reaction curve for clotting assays. The dH directly reflects this. As seen above, the PTT value of 31.9 seconds from a sample with a normal fibrinogen concentration of 300 mg/dl the dH is 2428. The PTT value of 34.0 seconds from a sample with an abnormal fibrinogen concentration of 97 mg/dl has a dH of 1281. Notice the difference of the appearance on the reaction curve. The dH can also be influenced by low activity of other coagulation factors.















B. ERROR MESSAGES: 
Sample Check (HL) Errors and Analysis Data Errors: There are three methods for sample check errors in all assays. For analysis data errors, there are ten check methods for clotting assays and seven check methods for Chromogenic assays and immunoassays in the CS series. These errors are displayed when the required criteria are not met.
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Note: if a sample is ordered in micro analysis mode, re-analysis rules will not be applied, and the longer Measurement Time (Sub) will need to be requested manually. 
For Example:
For Fibrinogen, if result is <80 mg/dL in micro mode, run same sample at (4/1) dilution and if >450 mg/dL, run at (½) dilution
For D-Dimer, any result >4.4 mg/L FEU in micro mode should be repeated at 1/10 dilution.
The same with PT and PTT, high result should be repeated at sub wavelength.

C. Troubleshooting Error Messages

1. Slight Coagulation (SC) Error
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Action Steps for "Slight Coagulation" 
1. Check the sample for possible anticoagulant contamination, hemolysis, lipemia, etc.
2. Verify delivery of sample and reagent.
3. Review the analysis data for clot formation. A weak clot formation may be due to an abnormally low fibrinogen level, factor deficiency, or the presence of inhibitors.
4. Reanalyze the sample. 
--If upon reanalysis results without an asterisk (*) are obtained, Report the result, 
--if slight coagulation occur again for PT/PTT, Do Not Report.
---When you reanalyze fibrinogen, change the dilution ratio and reanalyze, if repeat came out with the same flag, along with other flags like ‘Lower report Limit over and dilution ratio was changed’ report the result.








2. Analysis Time Over Error

Joblist Display: Numerical result with asterisk (*)
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Action Steps for "Analysis Time Over" 
1. Check the sample for possible anticoagulant contamination, hemolysis, lipemia, etc.
2. Verify delivery of sample and reagent.
3. Set the "Measurement Time" to a longer time (within the range of 100 to 1800 seconds) or set the “Measurement Time (Sub)” in the [Detailed Settings] on the operation panel and reanalyze the sample. This step is effective to confirm whether the coagulation curve becomes a plateau in the longer time.
Note: if a sample is ordered in micro analysis mode, re-analysis rules will not be applied, and the longer Measurement Time (Sub) will need to be requested manually. 
· Review reaction curve and Evaluation Data after reanalysis.
· If reanalysis of the sample results in a numerical value without an asterisk (*), --Report the result.

· If reanalysis gives an "Analysis Time Over" message again, but the result is without the asterisk (*) –report the result.


· If reanalysis gives a different flag than the ATO flag, result is (*****), Review reaction curve and Evaluation Data. If the evaluation data is greater than laboratory reportable range, Report the highest point of linearity.

· If the result is less than the reportable range and the ATO flag remains the 50% value is not accurate. The true result is potentially longer. DO NOT report the result. 

3. Coagulation Curve error
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This check can detect such an abnormal fluctuation. When this situation occurs, no
numerical results will be given; instead ***.* will print along with the "Coag. Curve Error" message.

Action Steps for "Coagulation Curve Error" 
1. Check the sample for possible anticoagulant contamination, hemolysis, lipemia, etc.
2. Verify delivery of sample and reagent.
3. Review the analysis data.
4. Reanalyze the sample. If upon reanalysis results without an asterisk (*) are obtained, the result may be reported.
5. If Coagulation Curve Error occurs upon reanalysis, and if the curves are acceptable and the repeat and initial results are equivalent at the 50% coagulation detection point - DO NOT Report the result.









4. Early Reaction Error (ERE)

	This message occurs when abnormally short aPTT patient results may be caused by an early reaction. Patient results with an early reaction can be identified in the Evaluation Data and additional information (an Early Reaction Error code) will be shown. When this situation occurs, no numerical results will be given; instead ***.* will print along with
the "Early Reaction Error" message.
If the reaction time (Time2 - Time1) within the range of Width% is longer than the Slow Reaction Time Limit, the result will be flagged with an "Early Reaction Error" error. 
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Joblist display: 
A numerical result with an asterisk will display for Start Angle 2 only.
All other Early Reaction errors will have non numerical result. (***.*).

Cause : For APTT results only

Corrective action:
· Verify delivery of sample and reagent.
· Verify measurement data.
· If Early Reaction Error - Start Angle 2, respin if lipemic or hemolyzed and rerun, check to see if the result matches what is listed at the 50%. If it does, report the result.
·  If the result does not match the 50% point, it may be greater than the upper report limit. DO NOT report.



ERE: Early %

Check sample for clot, lipemia and hemolysis.
If not clotted, microfuge if lipemic or hemolyzed, 
· If reanalysis of the sample results in a numerical value without an asterisk (*), --Report the result.
· If result with the 50 % value is <20 seconds, the sample is clotting too quickly possibly due to pre-analytical variables. Recollect sample. DO NOT REPORT. 
· If reanalysis of the sample results has a different flag (Lower report Limit Over) along with ERE – Early %, and the 50% value is <20 seconds PTT, Report <20 seconds.
ERE – Slow reaction: 

	· If the 50 % value is <20 seconds, the sample is clotting too quickly possibly due 
to pre-analytical variables. Recollect sample. DO NOT REPORT. 
· If the 50% value is ≥ 20 seconds: Check sample for lipemia or excess anticoagulant and
 consider microfuge and repeat.
· Repeat analysis. Use longer time (sub) for repeat analysis. 
         If ERE – Slow reaction error occur again, Do Not report the result.
· If The same flag occur with Upper report limit over flag, 
          check the 50% point and if it is greater than upper reportable limit 
         then report the >139% for the PTT.

ERE angle 1 and drift flag:
· Joblist result shows (***)
· Check the analysis data. Respin if interference or repeat the sample on sub wavelength.
· If reanalysis of the sample results in a numerical value without an asterisk (*), 
-Report the result.
· If reanalysis of the sample result with same flag—Do Not report the result.


	

ERE – Slow Reaction

· Joblist result shows (***)
· Check the analysis data. Respin if interference or repeat the sample on sub wavelength.
· If reanalysis of the sample results in a numerical value without an asterisk (*), 
-Report the result.
· If reanalysis of the sample result with same flag and result shows (***)—
Do Not report the result.
· If reanalysis of the sample with same flag along with Upper Report limit flag +
check PTT with data 50% -  above the linearity, Reanalyze the reaction curve has clear 
baseline, clot phase and endpoint. Report PTT Upper limit, >139 sec.

1. Do not report any result with an "Early Reaction Error" without reviewing the curve.
Only ERE code 4 may be reported after visual inspection of the reaction curve. Please refer to action step 4 (below). 
2. An aPTT result < 20 seconds should not be reported. 
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5. Noise Check Error
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Action Steps for Noise check error

· When this condition is detected the result will not be reported. Check the sample, reagents and instrument condition.
· Recalibrate the lamp or replace it with a new lamp. A new lamp requires a lamp calibration. After performing the lamp calibration, perform calibration curve analysis and QC analysis, then check the analysis data.
· Reanalyze the sample. If upon reanalysis results without an asterisk (*) are obtained, the result may be reported.
· If reanalysis of the sample results in a numerical value with an asterisk (*), same flag reoccurs after replacement of the lamp, consider to contact technical solutions for further evaluation of the system. Do Not Report the result and rerun on the alternate instrument.






6. Turbidity Level Over Error
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Action Steps for “Turbidity Level Over Error”
1. Check the sample for turbidity, lipemia, etc.
2. Verify delivery of sample and reagent.
3. Reanalyze the sample after microfuge or ultracentrifuge.
4. If reanalysis of the sample results in a numerical value without an asterisk (*), the result can be reported.
5. If reanalysis gives a "Turbidity Level Over" message again, the sample may not be capable of forming a firm clot. Do Not Report the result 

*DO NOT REPORT RESULTS WITHOUT NUMERICAL VALUES* 








7. No Coagulation Error
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Action Steps for “No Coagulation Error”
· Check the sample for possible anticoagulant contamination, hemolysis, lipemia, etc.
· Verify delivery of sample and reagent. Check for clot before reanalyze the sample. 
· Reanalyze the sample with an extended measurement time (within the range of 100 to 1800 seconds) or set the “Measurement Time (Sub)” in the test protocol. For fibrinogen, if auto-redilution is not set, change the dilution ratio and reanalyze.
· If reanalysis of the sample results in a numerical value without an asterisk (*), --- Report the result.
· If reanalysis with the extended measurement time gives “No Coagulation” message again, Report No Clot result.
· If reanalysis gives a (***) result with different flag, follow the rules for those flags.
Note: The test result “No Clot” will be reported as a comment “No clot detected- this may be a critical value, suggest retest.”	                               Note:  Call “No Clot” results on each occurrence for PTT
For PT call “ No Clot” only OR or Trauma or Transplant patients.

8. Flat curve

This method checks the slope of the coagulation curve around the detection point (50%). When this condition is detected results will be flagged with a "Flat Curve" error. This check is effective for PT assay only.

This message appears when the analyzer detected a weak clot although it is not a true coagulation reaction. If the slope of reaction is bigger than “Limit slope” in time width, the result will be flagged with a "Flat curve" error. When this condition is detected the result will not be reported.
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Action Steps for Flat Curve
1. Check the sample for possible anticoagulant contamination, hemolysis, lipemia, etc.
2. Verify delivery of sample and reagent.
3. Set the "Measurement Time" to a longer time (within the range of 180 to 1800 seconds) or set the “Measurement Time (Sub)” in the [Detailed Settings] on the operation panel and reanalyze the sample. This step is effective to confirm whether the reaction is true coagulation or not.
4. If reanalysis of the sample results in a numerical value without an asterisk (*), the result can be reported.
5. If reanalysis with the extended measurement time gives a "Flat curve" message again, use ‘the results is not reportable. The sample should be recollected’.






9. Range Over Check
If the Clotting Time at the 50% detection point is shorter than the Minimum Reportable Time, the result will be flagged with a "Range Over" error. When this condition is detected the result will not be reported. 
There is No Numeric (***) result in the Joblist
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Action Steps for Range over check
1. In rare instances, a PT and aPTT "Range Over" (short time) error message may indicate that the PT result was <7 seconds, or the aPTT result was <15 seconds. 
2. Reagent contamination or lack of analyzer maintenance could cause this message. Check the sample, reagents and instrument condition. 
3. Review the analysis data for clot formation.
4. If sample, reagent and instrument conditions are acceptable, reanalyze the sample and If reanalysis with the extended measurement time gives a "Range over" message again, ‘the results is not reportable. The sample should be recollected’.





10. Trans Light High Check 

If the A/D value of the measurement data is at threshold value or above, the result will be flagged with a "Trans Light High" error. When this condition is detected the result will not be reported. 
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Action Steps for "Trans Light High"
1. Check the sample, reagents and instrument condition.
2. Recalibrate the lamp or replace it with a new lamp. A new lamp requires a lamp calibration. 
· After performing the lamp calibration, (meantime sample can be run on the alternate instrument), perform calibration curve analysis and QC analysis, and then check the analysis data. 
· If replacing lamp, follow lamp replacement procedure.
3.  Reanalyze the sample. If upon reanalysis results without an asterisk (*) are obtained, the result may be reported. 
 







11. Miscellaneous Flags:

	Test
	Flag
	Action

	D-Dimer assays  
	Antigen Excess  
	Report >35.2 mg/L FEU

	Any Test
	Upper Reportable Limit Over
	Report >highest point of linearity
PT>90sec, INR=10.3, PTT>139sec, 
FIB>860 mg/dL
DDI>35.2 mg/LFEU,             

	 
	 
	 

	Heparin Assay
	Extrapolation Boundary over (upper)
	Report >1.5 IU/mL

	Arixtra
	Extrapolation Boundary over (upper)
	Report >1.0 mg/L

	Any Test
	Lower Report limit over
	Check for clot, if ok, report PTT <20 sec, 
Fib <50 mg/dL,, 
DDI<0.19 mg/L FEU   
PT <8.7 sec





XVII. REFERENCE INTERVALS 

Verification of the reference Range: Reference Ranges for PT/PTT and Fibrinogen assays are verified each time with new lot of reagents. 
It can be done by collecting 20 normal fresh samples or normal patient population samples. The acceptability criteria for accepting the manufacturer reference ranges is if the obtained mean (+/-2 SD) of the PT/PTT/Fib between the manufacturer suggested range, and if no more than two of the 20 values fall outside the original study reference range. If more than two values exceed the original study reference range, an additional 20 samples should be accessed. 
Refer to individual procedure for each assay reference range.

Acceptable criteria for the Reference Range: If the mean (+/- 2 S) is within the manufacturer range unless the Medical Lab Director decide otherwise.




XVIII. CRITICAL VALUES
Refer to Critical Call Policy Hematology Laboratory for calling critical results and documentation 
Critical results must be phoned to the patient’s caregiver as a critical value, and the call documented according to established protocol.

	Routine Coag Criticals

	Test
	Critical Value
	Time Frame to Notification
	Frequency

	INR
	>5.0 
	<30 minutes
	Each occurrence

	PTT
	>120 sec
	<30 minutes
	Each occurrence

	PTT
	No clot
	<30 minutes
	Each occurrence

	Fibrinogen
	<100 mg/dL
	<30 minutes
	Each occurrence



XIX. LIMITATIONS OF THE PROCEDURE: 

Refer to individual procedure for each assay for interference

Limitations and Interference substances
Grossly hemolysis, or lipemia, should not be used. Also, refer to individual assay package insert/procedure for relative interference claims.

XX. COURSE OF ACTION WHEN TEST SYSTEM UNAVAILABLE AND OR NOT USEABLE 

Leave a note on the instrument stating the instrument down.
Call to IL technical assistance center at 1-800-678-0710. Be prepared to give the instrument serial number written on the IL instruments and a description of the problem. Document problems, Reference number, and any troubleshoot suggested by an expert in the problem log (Appendix A).

PROCEDURAL NOTE:
1) If all routine coag instruments are down, discuss with supervisor/ Lab Manager. Send PTINR/PTT/ Fibrinogen and D-dimer test to SRC lab Except New York state samples. New York state samples should be sent to NY State approved lab. The packing list must be generated in LIS prior to sending samples, see Specimen processing area for help. Communicate SRC lab manager/ supervisor /technologists before sending them all the samples.
2) 3). If Special coag instruments are down or reagent problem or recall for special coag reagents, discuss with Supervisor/Lab Manager. Under the critical situation, with Medical Lab Director Approval, send all special coag test samples to reference lab, ARUP or Quest. Contact IT department, our reference lab supervisor/ Manager before sending samples out until it gets resolved. 
3) 4). Call Customer service for an instrument for technical support. Record the problem, Reference # in the problem log.


XXI. PROFICIENCY TESTING
We are currently enrolled in CAP Survey Proficiency Testing. See Appendix 4

XXII. PERFORMANCE SPECIFICATION FOR ACCURACY, PRECISION, ANALYTICAL SENSITIVITY AND SPECIFICITY 

See Approved Precision. Accuracy, Reference Ranges, linearity, and Correlation study in CS validation binder on supervisor’s desk.


XXIII. LIS AUTOVERIFICATION POLICY:
The following parameters will determine if a sample will be auto verified from the CS 5100 instruments.
	A.	Results within reference ranges (INR <5.0; PTT >20.0 and <120.0).
B.	No delta check error from previous result (PT and INR results  +/- approx 30% from previous PT and INR, or  PTT  result +/-  approx.  50% from previous result; the delta checks are programmed and are on a “sliding scale” rather than a straight percentage).  Delta Time is 180 days.
C.	D-dimer – any not flagged by the CS 5100.
D.	Fibrinogen – any not flagged by the CS 5100 and >100
E.	For F8 Chromogenic assays Results >=50% and not flagged by the instrument.
F.	For TT assay: results within reference range (TT>16.7 and TT<18.3) seconds.
G.	For Heparin assays:  >=0.10 IU/mL and no flagged by the instrument.

	Coagulation results, which fall within the established parameters, pass delta check, and have no sample or instrument flags, will be auto posted. Prior to running auto verification, commercial QC is run at least once per shift for routine assays and when reagents are added/ changed, to assure correct patient results.  In the event of unacceptable and/or unresolvable QC issues, patient samples are not run on instrument having issues.  In the event of unresolvable auto verification problems, auto verification is to be disabled, refer to policy “How to Disable-Restart Instrument Auto verification in Beaker; Doc#197”. In the meantime, all the results should be verified manually until the issue gets resolved.
AUTOVERIFICATION AUDIT: Audits need to be done quarterly on CS 5100 instruments.
a. Log into Beaker.
b. Click on My Reports. Run verified result report for routine coag tests and Special coag tests or samples can be selected directly from the instrument screen.
c. Pick some random order numbers, make sure these orders should be auto verified (Tech will be Lab, background user). Also check auto verified results in EPIC screen to make sure results from LIS transmitting to patient chart correctly.
d. Take a printout of all the orders selected. Order should be selected from throughout entire day. 
e. If the sample should have auto verified: Repeat steps a to d for all the samples.
f. If the sample should not have auto verified, circle what parameter should have caused the sample to not auto verify, add a comment to audit printout.
g. Save all the printout in Epic vs LIS binder in special coag area.

XXIV. REFERENCES
A. Sysmex CS 5100 Operator manual
B. Sysmex CS 5100 Instruction for Use.
C. Sysmex CS 5100 Reference Guide
D. Sysmex CS 5100 System Evaluation and Algorithm.
E. National Committee for Clinical Laboratory Standards. Collection, transport and processing of blood specimens for coagulation testing and performance of coagulation assays. Approved Guideline, 2nd Edition. NCCLS Publication H21-A2. Wayne, PA, 1991.

XXV. HISTORY
H1 This procedure was written by P Bahel on 6/29/2020
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Appendix 1

	
	
	
	

	
	
	
	

	ANANLYTICAL PERCISION PERFORMANCE REQUIREMENTS

	

	Assay 
	Result Unit 
	Control 
	Total Imprecision (%CV) 

	
	
	
	

	PT
	Seconds 
	Citrol 1
	<=5%

	
	
	Citrol 3
	<=5%

	PTT
	Seconds 
	Citrol 1
	<=5%

	
	
	Citrol 3
	<=5%

	Fib
	mg/dL
	Citrol 1
	<=7%

	
	
	Abn Fib Ctl
	<=7%

	D-Dimer
	mg/L FEU
	Innovance DDI-1 
	<=7.5%

	
	
	Innovance DDI-2 
	<=7.5%

	Heparin Assay
	IU/mL
	Inn Hep UF1 QC
	<=7.5%

	
	
	Inn Hep UF2 QC
	<=7.5%

	
	
	Inn Hep LMW 1 QC
	<=7.5%

	
	
	Inn Hep LMW 2 QC
	<=7.5%

	Thrombin Time
	Seconds 
	Control N
	<=7.5%

	
	
	1:3 dil of Ctl P
	<=15%

	F8 Chromogenic
	% Activity 
	Control N
	<=10%

	
	
	Control P
	<=15%

	anti-Xa Arixtra
	mg/L
	Arix .25
	<=7.5%

	
	
	Arix .50
	<=7.5%




























Maintenance Log
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QC Logs for Sysmex CS 5100
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Appendix - C
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	Factor XIII Antigen
	Blinded Split Sample
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CS5100 System Training Checklist
Routine Operator – Initial Training
Clinical Laboratory - Hematology
							Tech		Trainer            Date
1. INSTRUMENT COMPONENTS
2. External Hardware			____		 ____                ____
i. Light Shield Lid
ii. Start and Mechanical Stop Button
iii. Sampler – 100 samples (10 Racks)
iv. Cuvette Hopper – Hold 1000 cuvette
v. Power Switch
vi. Halogen Lamp – light source, filter wheel to disperse into 5 different wavelengths
vii. Computer Touch Screen
viii. 2D Barcode Reader
ix. Monitor
x. Computer (IPU) and Keyboard
b. Lower components			____		 ____                ____
i. Left Door: Pneumatic Pressure, Pressure Adjust 0.22 MPa
ii. Right Door: Cuvette trash, Trap Chamber, Pressure Adjust 0.10 MPa and Vacuum adjust
iii. IPU Cart: Rinse, Waste, and Detergent/CA Clean II(week acid to clean probe)
c. Component Under Light Shield	____		 ____                ____
i. Sample Probe A - Cap Piercing Primary sample
ii. Sample Probe B – Micro sample / Secondary
iii. Reagent Arm A - Intermediate reagent
iv. Reagent Arm C – Fibrinogen reagent
v. Reagent table: store reagents, calibrator, QC and Cleaners at 10° C
vi. Incubator: Warm sample cuvette at 37° C
vii. Reagent table cover LED – Green-open; Flashing – Do not open

3. SOFTWARE OVERVIEW			____		 ____                ____
i. Toolbar – Shortcut buttons for main functions
ii. View – Display the Operational functions of the instrument (whole menu)
iii. Status Bar – Displays the status of the Temperature, Reagent, Cuvette, Rinse, and the instrument (Reagent < 5 tests—yellow color, Error log, log corrective action pending-Yellow, Downtime, no connection with host—Host will be red.
4. MAINTENANCE: 
i. Daily Maintenance: Daily Maintenance includes rinsing the sample and reagent probe, discarding the used cuvettes, emptying the waste fluid, shutting down and starting the instrument. It should be done daily in the morning setup.		 
ii. Shutdown			____		 ____                ____
iii. Startup
iv. Check Instrument Status
v. Check Replacement consumable
vi. Check/Prepare Reagents
vii. Document Completed task in operation log and also log in – L:Drive
viii. Manual Maintenance: Empty cuvette trash, manual waste tank- Check off completed tasks in the log
b. Weekly Maintenance			____		 ____                ____
i. Clean Exterior
ii. Clean Rinse Tank with 70% isopropyl alcohol
iii. Cuvette Trash
c. Monthly maintenance			____		 ____                ____
i. Clean Filters
d. As Needed				____		 ____                ____
i. Adjust Pressure and Vacuum
ii. Wipe Piercer Clean
iii. Removed Jammed Cuvettes
iv. Removed fluid from Trap Chamber

5. LOADING REAGENTS				____		 ____                ____
i. Reagent Table loading
ii. Diluent Table Loading – Always Need adaptor (both GW15 and GW5)
iii. Reagent Status and Error Messages – Wrong placed, Expired reagent, Barcode error or New lot of reagent
iv. C-Racks and SLD Mini cups – for QC/ Calibrator (assigned two C-racks per instrument-C1 and C2)
v. Reagent Adapters – GW15, GW5 or cup adaptor
vi. Adding Reagents during Analysis

6. QUALITY CONTROL				____		 ____                ____
i. Processing from Reagent Table
ii. Processing from sample rack – e.g TT abnormal QC
iii. Automatic Analysis and sign off QC
iv. QC Charts – Review, include, exclude QC from the statistics, sign off QC

7. SAMPLE PROCESSING				____		 ____                ____
i. LIS Order Processing
ii. Manual Order Entry
iii. Micro method - cup
iv. Barcoded and non-barcoded samples
v. Micro Mode
vi. Stat Sample
8. RESULT INFORMATION			____		 ____                ____
i. Joblist Status Display
ii. Joblist Symbols and Flag – pending, on hold (no calculation, no value), Review or Error
iii. To locate results- browser
iv. Print sample results
9. Reporting Results			____		 ____                ____
i. Resulting in Beaker
ii. Reference Ranges
iii. Dilutions
iv. Critical Results
v. Reporting Results
10. LOG ON				____		 ____                ____
i. Turn on the IPU computer
ii. Windows
· Log on to Window Software as CSAdministrator
· Enter password: CS(space)Admin+2304
iii. Log on CS-5100 Software
· Select Admin
· Enter password: admin (all lower case)

11. CURVE INTERPRETATION/TROUBLESHOOTING	____		 ____                
i. Detection Principles – Clot based, Immunologic and Chromogenic
ii. Analysis Result errors
iii. Instruments Error Flags

Trainer(s)_____________________			Date__________
	    _____________________			         __________
	    _____________________			         __________
Tech        _____________________			         __________
Coordinator ____________________                                __________

CS5100 Operational Procedure; Doc# HEM 215                                     Page 28 of 77
	
image2.png
Photo-diode

Lamp Unit
2

Muli-Wavelength Filter

Optical fiber





image3.tiff
Wavelengths used : 340, 405, 575, 660, 800nm
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Ambient temperature: 15 - 30 °C
Relative humidity: 30 - 85 % (no condensation except on the reagent tabie)
Atmospheric pressure: 70 - 106 kPa
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Evaluation Method Description

“This method is used for the evaluation of Cloting Assays.

Percentage Detection Method The dlotting ime is measured.

“This method is used for the evaluation of Chromogenic Assays and Immunoassays.

Rete Method The change in ight absorbance is calculated.

This method is used for the evaluation of Immunoassays.

VLin Integral Method The change in ight absorbance is calculated.
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Sysmex CS 5100
Linearity / AMR Ranges

Name of the test | AMR (Without Dilution)] CRR (Test range) Dilution Lower Limits Upper Limits
PT 8.7 -90.0 seconds 8.7 -90.0 seconds n/a <8.7 >90
INR n/a 0.88-10.3 n/a >10.3
PTT 20.0 - 139 seconds 20.0 - 139 seconds n/a <20 >139
Fibrinogen 80 - 450 mg/dL 50 - 860 mg/dL 4/1, 1/2 dil <50 >860
D-Dimer 0.19-4.40 mg/L FEU 0.19 - 35.2 mg/L FEU 1/10dil <0.19 >35.2
Heparin Assay 0.10-1.50 IU/mL 0.10-1.50 1U/mL n/a <0.10 >1.5
Arixtra 0.10-1.0 mg/L 0.10-1.0 mg/L n/a <0.10 >1.0
Thrombin Time 10.0 - 107 sec 10.0 - 107 sec n/a <10.0 >107
F8 Chrom 11.2-120% 11.2-149% 1/2 dil <11.2 >149
PT mix n/a n/a n/a n/a n/a
PTT mix n/a n/a n/a n/a n/a
Polyb n/a n/a n/a n/a n/a

will be different every year









Name of the test AMR (Without Dilution) CRR (Test range) Dilution Lower Limits Upper Limits 

PT 8.7 - 90.0 seconds 8.7 - 90.0 seconds n/a <8.7 >90

INR n/a 0.88 - 10.3 n/a >10.3

will be different every year

PTT 20.0 - 139 seconds 20.0 - 139 seconds n/a <20 >139

Fibrinogen 80 - 450 mg/dL 50 - 860 mg/dL  4/1,  1/2 dil <50 >860

D-Dimer 0.19 - 4.40 mg/L FEU 0.19 - 35.2 mg/L FEU  1/10 dil <0.19 >35.2

Heparin Assay 0.10 - 1.50 IU/mL 0.10 - 1.50 IU/mL n/a <0.10 >1.5

Arixtra 0.10 - 1.0 mg/L 0.10 - 1.0 mg/L n/a <0.10 >1.0

Thrombin Time 10.0 - 107 sec 10.0 - 107 sec n/a <10.0 >107

F8 Chrom 11.2 - 120 % 11.2 - 149 % 1/2 dil <11.2 >149 

PT mix n/a n/a n/a n/a n/a

PTT mix n/a n/a n/a n/a n/a

Polyb n/a n/a n/a n/a n/a

Linearity / AMR Ranges

Sysmex CS 5100
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Date Time Problem Corrective Action R.I.D # Tech Initial

Appendix B

Clinical Hematology 

Sysmex CS 5100 Problem Log

Instrument Serial Number: ________________
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Sysmex CS 5100 (S. No )

Quality Control Log

Month Year
10 11 12 1

QC Ran and Verified
PT Citrol 1 and Citrol2
PTT Citrol 1 and Citrol2

Fibrinogen Citrol1 and Abn Fib ctl
D-Dimer Inn DD1 and DD2

Heaprin Assay IHep LMW1 and LMW2
IHEP UFH1 and UFH2

Technologist Initials
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Hematology Laboracories

Sysmex CS 5100 (S. No 25618)
Quality Control Log

Month Year
15
QC Ran and Ve
‘ PT Citrol 1 and Citrol2
PTT Citrol 1 and Citrol2
Fibrinogen Citrol1 and Abn Fib ctl
D-Dimer Inn DD1 and DD2
Heaprin Assay IHep LMW1 and LMW2
IHEP UFH1 and UFH2
Arixtra Arix0.25 and Arix 0.50
Thrombin Time Control N and Dil P
Factor8 Chromogenic Control N and P
. | Supervisor Review:

)
\
. Date:
]
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Date

Specimen ID 

(Label)

Test result with 

previous QC

Test Result after 

accepting QC 

Acceptability 

Criteria (See Note 

below)

Tech    initial/         

Supervisor initial

QC Corrective Action Log                  Test

Clinical Hematology--PS5                                Instrument:

Note: Acceptability Criteria for 

Coags /Fluid/ ESR:

 %age difference (old result-new result)/Old result*100; Acceptable within +/- 10%

Urine:

 +/- 1 grade of the original results and specific gravity within +/- 0.003. 

Official copy: 6/14/2017
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Type of survey Name of the tests 

CGE

FII, FV,FVII,FVIII, FIX, FXI, FXII, FXIII, FVIII 

Chromogenic, Inhibitor titer, Plasminogen, Alpha-

2-antiplasmin, von Willebrand Activity, von 

Willebrand Factor antigen, PT/PTT, Mixing Study

CGS1

Activated Protein C Resistance, Antithrombin III, 

Protein C Activity, Protein S Activity, Protein S 

Free,

CGS2 Lupus Anticoagulant and Mixing study

CGS4 Heparin Assays and Thrombin Time, PT/PTT

ACM Fondaparinux

CGL PTINR, PTT, FIBRINOGEN, D-DIMER

CAP Survey Proficiency Testing

Appendix 4


