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VI. 

I. 
OPERATION START-UP:
A.
Visual inspection: 
1. 1.
Any visual leaks
2. 
Check Cracked, or crimped tubing or tubing 
3. 
Check for any crusting on syringes
4. 
Look or air bubbles in syringes, are the syringes emptying and draining properly, and are properly installed
5. 
Check the volume of reagent kegs, crusting on top of the caps; make sure the hole in cap is clear and open
6. 
Dilution cups are not dirty or overflowing
7. 
Waste Chambers are draining and filling properly
8.  
Check the amount of paper in the printer
. 
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B.
Instrument in Standby: Background normal (background for standard operating mode)
1. Instrument in Standby
2. Click on Analyzer
3. Click on Special Protocols

4. Click on Prime

5. Click on Close

6. Review BN in Data Log


C.
Quality control (refer to Quality control section for commercial and nl/abnl ref 


procedures)
1.     Background CBC + RETIC (open mode) Q23 tube and control library
    Pre-programmed to run a cbc/retic bkg)

a. Click on Run open tube

b. Click on Specimen type

c. Click on QC Select  QC 23 reagent background 
d. Press the plate behind the aspiration probe, which will then aspirate air



e. Results for background normal (standard operating procedure) and retic will load to QC file 23 (results will have *)
f. Review QC 23 results for acceptable background levels



2.       
Acceptable limits for backgrounds

	WBC
	(0.10

	RBC
	(0.02

	HGB
	(0.10

	PLT
	(5.0

	RETIC
	(5.0


.
II. 
QUALITY CONTROL:
A. Commercial quality control material must be run, as per CAP regulation, each shift instrument is in use. Any violations of quality control results require logging of the problem and the resolve in the problem log. Control material is to be run only twice and if still unacceptable, require notification of a supervisor, and the instrument not used until the problem is resolved.

B. Commercial control material (must be run every shift)

1. Preparing control material:
a. Label control material with appropriate Q label

b. Date control tube when put into use (open stability 7 days)

2. Mixing and handling control material:
a. Hand mix all commercial controls (see image on next page )
b. Control must be warmed to room temperature for at least 15 minutes prior to analysis
c. If running QC material on multiple instruments, hand mix between each instrument.
d. Failure to follow directions will result in unacceptable control results.
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1. Running control material: 
a. QC RUN IN CLOSED MODE (STANDARD PROCEDURE)
i. Place Q labeled control tubes in autoloader rack

ii. Place on autoloader (remix commercial controls before running each of the Sapphires)

iii. Click on Run loader
b. QC in Run in Open Tube mode
i. Click Run Open Tube.

ii. Click Specimen Type

iii. Click on Subtype. The QC files list appears. 
iv. Match the Lot number on the vial with the Lot # on the QC file list. 
v. Click on the appropriate QC Lot Number. 

vi. Mix Commercial QC gently and Aspirate QC sample in Open Mode. The results will go to the selected QC File. 
vii. The Sapphire is programmed to automatically perform a cbc/Retic 

a. Once you have aspirated the sample, you can access the next QC sample while the current QC sample is running. 

b. Click on Sub Type to bring up the QC File list.
viii. When QC runs are completed, return Specimen Type to Human and Test Selection to CBC. 

c.  
Current schedule for running commercial control 
	4-5:am
	Night shift

	11:00am
	Day shift

	9:00pm
	Evening shift


d. QC run in AUTOLOADER WITHOUT BAR CODES (used for precision, calibration, and comparison studies): Samples run in autoloader without bar codes will be identified by a worklist tied to rack and tube positions. The rack number is at the top of the barcode on the far left label on the rack, with the barcodes facing you. The tube position is at the bottom of the bar codes. 


i. Click on worklist.

ii. Click on Create Entry.

iii. Click on Specimen Type.

iv. Click on QC.

v. Click on Subtype

vi. Click on QC lot# you want to run in position 01.

vii. Click on small diamond button next to Match RRTT. (Rack and Tube Position) 

viii. A small blue data field will appear under RRTT.

ix. Place the mouse cursor in the small blue data field. 

x. Type in the Rack and Tube Position, in this example 0101. Rack 01 tube position 01.

xi. Click on the Save Entry.

xii. Without leaving the current window click on Create Entry. 

xiii. Click on Subtype

xiv. Select next QC lot #. Continue through step 10.

xv. When you get to the setup 10 type in 0102 to designate rack 1 tube position 2.

xvi. Continue until all QC samples are programmed. 
xvii. Click Close to close the Worklist Entry window. 
xviii. You will see your programmed QC samples andtheir RRTT positions on the Worklist. 

xix. Place QC samples in the exact order you created on the Worklist. Place on Sapphire and click on Run Loader. 
xx. All programmed QC samples will be run in closed mode. 

4. 
Reviewing results (controls are to be run a maximum 2 times. If still   

    unacceptable do not repeat again unless you have resolved/repaired the
    problem).
a. This is done by reviewing results (all data sets) in appropriate QC files. Also review Levy Jennings for trends or shifts, notify a supervisor if problem occurring. Any unacceptable results will be displayed as yellow (low) or purple (high). Note any unacceptable QC results in problem log.

b. Reviewing results in QC files:
i. Click on QC

ii. Click on appropriate QC file

iii. Review all data set
iv. Any unacceptable controls must be repeated, if repeat still unacceptable notify a supervisor and do not run instrument.
v. Click on Levey-Jennings box on bottom of page and review graphs 
for trends / shifts.
A. Normal/Abnormal  patient reference bloods 
1. Printing and purging current reference:
a. Click on QC

b. Click on QC file 11 (12)

c. Click on Print

d. Click on Functions

e. Click on Purge then  #1 Sample records only

f. Initial page(s) and file in Nl/abnl reference Celldyn logbook
2. Criteria For Selection Of Normal And Abnormal Patient References

a. Specimen volume should be ¾ full and checked for clots prior to running

b. Selection Normal and Abnormal patient reference by criteria listed below  
	Parameter
	Normal reference
	Abnormal reference

	WBC
	5-10
	3-5 or 11-17

	Hgb
	12-15
	8-11

	Hct
	37-45
	20-32

	MCV
	80-92
	Any range

	MCHC
	32.8-35.0
	29.8-35.0

	Platelet
	150-350
	80-350

	Flags
	No S * flags
	No S * flags


2. Establishing new nl/abnl reference file 
a. Click on QC

b. Click on 11 (12)

c. Click on Setup

d. Delete current accession number (only)

e. Enter new reference specimen accession number

f. Click on OK

g. Barcode references with Q label 11 (12) and mark caps

h. Run specimen twice, review replicate runs vs tolerance ranges on following page.
i. Click on Setup

j. Click on Control material data
k. Click on Mean only

l. Click on Yes (to answer question about means)

3. Running nl/abnl patient references:
a. Change specimen caps after initial 2 QC runs (cap can only be pierced 5 times).
b. Run references at prescribed intervals (every 2 hours, after reagent change and if suspect instrument problem).
4. Reviewing nl/abnl patient references:
a. Review results in appropriate QC file.
b. If reference appears to be unacceptable, check that ranges in computer are correct (refer to tolerance ranges listed below)

c. Tolerance Ranges for Patient Reference
	Parameter
	Acceptable limits (+/-)

	WBC
	1.0

	RBC
	0.15

	HGB
	0.3

	MCV
	3.0

	MCHC
	2.3

	RDW
	2.0

	PLT
	25

	%N
	5.0

	%L
	5.0

	%M
	5.0

	%E
	2.0

	%B
	2.0

	%R
	1.0


d. Repeat any unacceptable results, if still unacceptable notify a supervisor and do not run instrument.
e. 
f. Log problems and resolve in the problem log.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



	
	

	
	

	
	

	
	

	
	

	
	

	
	


B. Moving Average Programs: The Moving Average programs on the CELL-DYN Sapphire automatically and continuously monitor instrument performance. This allows identification of potential problems and more efficient troubleshooting. The programs track the results of various parameters in the patient population analyzed on the System.
1. The Moving Average Programs: associated parameters and measurements include the following:

a. X-B:     MCV, MCH, MCHC

b. WBC:   WBC, % Neutrophils, % Lymphocytes, % Monocytes, % Eosinophils, % Basophils, population statistics (mean and CV) for neutrophils and lymphocytes

c. RBC:     RBC, RDW, HGB, HCT

d. PLT :    PLT, MPV, population statistics (mean and CV) for PLT (optical)

e. RETC :    RETC, IRF, %R, population statistics (mean and CV) for RETC and RBCo
[image: image3.emf]
2. How moving average programs work: 
a. Moving average program calculates a mean for each parameter in batches of 20 samples, a batch seals after 25 samples.
b. Mean for each new batch is compared to the target value and its action limits. 
c. 1 batch out pop-up - the mean for a batch falls outside the action limits
d. 2 batches out If the means for the last two calculated batches of data for an individual Moving Average Program fall outside the acceptance limits, 
3. Numerical Categories of the Moving Average Programs
a.  Upper and lower acceptance limits

b. Target value (expected mean of the parameter 
results)  
c. Action limit, which is the acceptable limit of variation around target value of the mean for a batch
4. Reviewing Moving Average programs – see chart listed below
[image: image4.png]Task Steps Result/Comment
Open MOVING 1. Select QC> button. Displays MOVING AVERAGE
AVERAGE PROGRAMS

‘window

2. Select Moving Average
Programs... from menu.

PROGRAMS window.

View any Moving Average
Program

Select a Moving Average Program
button (X-B, WBC, RBC, PLT, o
RETC) at the top of window.

Displays data for specified Moving
Average Program.

View current batch

Select Current Batch button.

Displays numerical results for current
batch.

View sealed batches

Select Sealed Batches button at bottom
left of window.

Displays numerical and statistical
results by batch for completed
batches.

View Levey-Jennings
graphs

Select Levey-Jennings button from
bottom of window.

Displays Levey-Jennings graphs
(each data point representing a batch
mean) for sealed batches






	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


III. RUNNING SAMPLES: 
A. The Sapphire will query the LIS for patient demographics and tests requested for specimens run on autoloader-sampling mode. 
1. If HIS/EPIC accessioning down or the LIS/Soft is down and the tests requests are other than CBCWD or you are running resistant mode, you must order the tests on the Sapphire worklist. 
2. This may be accomplished by running the specimen as an open tube or generating the order through the Work list function and using the autoloader.
B. Running Microtainers 
1. Check all microtainers for clots as soon as they arrive at instrument and run within 30 minutes.
C. Reviewing Celldyn C screen:
1. On the main computer screen of the Sapphire is a region that is defined as the C screen, this is the outer margin of the top, left side, and bottom (see following page). 
2. On the top line review that the paired difference, host up and host query is lit.
3. Review the instrument status and mode of operation

D. 


Operation modes
	Mode
	Defined Operation

	(0) CBC (L) 
(1) 
	Standard processing mode
CBC

	(2) 
(3) CBC + C (L)
	DO NOT USE MODE       

CBC, WBC extended count


	(4) 
(5) CBC + R (L++)
	
DO NOT USE MODE
CBC, resistant RBC (L++)
Harshest level of RBC lysis

	 (4) CBC + RETC(L)

	CBC and Retic count


	 (5) CBC+ RETC R (L+)
	Use for infant specimens and rstRBC flag

CBC + Resistant RBC + Retic

Intermediate level of lysis



.

E.  Linearity:
	WBC
	0.05-250.0  103/ul
	Dilute specimen if >250k

· hgb valid with wbc up to 250k

· do spun hct for >250k 

· wbc linearity 250k

	RBC
	0.23-7.50 106/ul
	Dilute specimen >7.50

	HGB
	1.0-24.5 g/dl
	Dilute specimen >24.5

	MCV
	37-197 fl
	

	PLT
	0-2  106/ul
	Dilute specimen >2000k


F. 


Run Autoloader Mode:
1. Remove any labels that overlap tube cap or bottom

2. Flatten labels on tubes

3. 
4. Place specimens in autoloader cassettes

5. Depress red peg (turkey timer) on loaded cassettes

6. Place a rack with red peg up at end of run (this will auto stop loader and decrease wear on autoloader

7. Click on Run autoloader

8. Click on Remove racks (when run finished), confirm, then 
9. remove completed specimens, slide rack to left

10. Edit any rack/tube specimens to specimen accession number

11. File completed specimens and process those with additional tests as per lab protocol


G. 
Interrupt the Autoloader:
1. Click on Interrupt Loader
2. Click on OK at prompt that autoloader will stop after completing current specimen
3. Click on Ok at the remove racks from autoloader prompt
4. Run specimen(s) in Open tube mode
5. Click on Run autoloader after open tube sampling completed


H. Creating a work list for autoloader:
1. Click on Work list

2. Click on create a new entry

3. Click on specimen type

4. Select the preferred Test selection

5. Scan tube with order number into specimen ID

6. Click on Save entry 

7. Click on Close
8. Click on Data log
I. Run Open Tube Mode:
1. Click on RUN OPEN TUBE

2. Click on Specimen Type

3. Click on Patient

4. Click on Test Selection.

5. Place cursor in Specimen ID field

6. Scan specimen bar code (or type in accession number)
7. Gently mix sample
8. Insert tube onto aspiration probe

9. Aspirate specimen by pressing the back plate behind probe.

10. Do not move the sample during aspiration. 
a.  Aspiration starts on 1 beep
b. Aspiration ends on 2 beeps

11. Remove specimen when probe retracts

J. Finding a Specimen:
1. Click on Find record
2. Enter accession number of specimen
3. Enter date of run
4. Click on Match all
5. Click on Find
6. Verify that it is specimen from correct date desired
K. 
Viewing a Specimen:
6. Locate specimen to view
7. Click on specimen
8. Click on View specimen
L. Rack and Tube/Matching a Specimen and transmitting to LIS: 
Specimens analyzed without a bar code or a readable bar code will display rack & tube number. This rack & tube number may be matched to a specimen accession number in the case of an unreadable bar code and the results reprinted and transmitted to the LIS system.

1. Click on the specimen displaying rack & tube position

2. Verify bar code number by checking autoloader rack with rack and tube position on the data log
3. Click on Edit demographics

4. Click on Specimen number

5. Replace rack & tube number with specimen accession number 

6. Click on Save

7. Enter reason (r/t) into journal log 

8. Click on Print (to reprint results with accession number) if a copy of 
9. slip needed
10. Transmit (to send results to LIS for verification):
a. click on specimen to be transmitted

b. click on “view specimen”

11. Click on “transmit” (this will send that one specimen to LIS)

NOTE: there should never be a need to “bulk “ send specimens to the LIS, if there is discuss with a supervisor.
M. Printing a Specimen:
1. Find specimen in Data log

2. Click on specimen

3. Click on View specimen

4. Click on Print (routinely print in B/W)

N. Resetting Printer (to cease print jobs if printer becomes hung up):
1. Click on Admin

2. Click on Purge print buffer

3. Click on Ok
NOTE: If this doesn’t work, data station must be brought down (follow data station down procedure).
IV. 
V. 
VI. 
VII. 
VIII. 
IX. 
X. 
XI. Changing Reagents:
A.  Reagents: There are a total of 5 reagents for the Sapphire. 
9. Hemoglobin Reagent

10. WBC A Reagent


11. WBC B Reagent

12. Retic Reagent
(stored in Refrigerator)

13. Diluent/ Sheath      
B.  Changing Reagents
1. Instrument will stop
1. Fault message will appear displaying which reagent is not detected
2. Replace appropriate reagent (tops on all cubitainers need to be pulled up)
3. All reagents need to be gently inverted and mixed before installing
4. Click on Clear fault (reagent will automatically prime)
5. Click on Analyzer
6. Click on Reagent log
7. Click on appropriate reagent
8. Click on New entry
9. Place cursor in Lot number box
10. Scan lot number on reagent
11. Move cursor to date and scan
12. Enter initials  
13. Click on Ok
14. Click on Close
15. Review background
16. Run normal / abnormal references 
17. Review reference results before running patient specimens, if 

a. Unacceptable repeat background and or references and review results.
b. If still unacceptable, do not run instrument, document in problem log and 
c. notifiy a supervisor. 
XII.  MAINTENANCE

Note: all maintenance of any type must be noted in maintenance log and initialed
A. Daily Maintenance
1. Mix pots 

a. Open right side panel

b. unplug and remove middle front cover

c. Dispense 10% bleach into all mix pots

d. Carefully clean pots with cotton tip swab

e. Remove bleach with plastic transfer pipet

f. Dispense distilled water into pots

g. Remove distilled water with plastic transfer pipet

h. Replace front cover and replug 

2. Autoclean

a. Prepare 10% fresh bleach solution (dilution directions on maintenance sheet)

b. Click on Analyzer

c. Click on Special protocols

d. Click on Autoclean

e. Insert tube 13 x 75 plastic tube containing 10% bleach onto probe

f. Wait for 2 beeps to remove tube (all of bleach will be aspirated)

g. Autoclean will process and take 12-15 minutes

h. Click on Analyzer

i. Click on Special protocols

j. Click on Prime

k. Review background in Data log (if unacceptable do a manual background and review)

l. Run QC 23 (open mode set for cbc/retic) and patient references 

m.  Review results

3. Mix pots quick clean (for clot removal or clean if dirty and results affected)
1. Open right side panel

2. unplug and remove middle front cover

3. Dispense 10% bleach into all mix pots

4. Carefully clean pots with cotton tip swab

5. Remove bleach with plastic transfer pipet

6. Dispense distilled water into pots

7. Remove distilled water with plastic transfer pipet

8. Replace front cover and replug 

9. Run 2 backgrounds on open mode and check for acceptability
B.  
AS NEEDED MAINTENANCE PROCEDURES
1. Vent Cone Assembly should be replaced every 5,000 cycles with aspiration needle, when excessive cap boring, or as needed.
a. Click on Analyzer 

b. Click on Special protocols

c. Click on Vent needle removal wait until install highlights

d. Disconnect tubing from left side of vent cone

e. Press button on rear of vent cone assembly mount

f. Slide vent cone assembly down and off mounting

g. Inspect assembly and clean, if ok replace on mount

h. If changing replace vent cone assembly with new unit:

i. Place new assembly under mount 

j. Press button on rear of vent cone assembly mount 

k. Slide assembly onto hook 

l. Check that vent cone assembly secure on mounting

m. Reattach tubing to left side of vent cone

n. Click on install Vent cone
2. Aspirate Probe changed in conjunction with vent cone assembly (every 5,000 cycles) or if bent, angled or rough
a. Click on Analyzer

b. Click on Special protocols

c. Click on Aspirate probe remove wait until install highlights

d. Remove tubing from top of probe

e. Pull out black retaining clip on probe mount, and gently slide probe and spring down

f. Remove probe from wash block

g. Set spring aside 

h. Fill syringe with distilled water and rinse probe

i. Reinstall aspirate probe and spring (replace with new probe and spring if necessary)

j. Click on Aspirate probe install

k. Click on OK

l. ALWAYS CLICK on ZERO PARK AFTER INSTALLATION
m. Record in Sapphire maintenance log in notebook

n. Run background and patient references to verify satisfactory instrument operation

1. 3. 
Syringe removal and Cleaning – all syringes should be given a daily visible inspection prior running for leaks or visible crystallization inside the syringe at fitting and on shaft
a. Hemoglobin (HGB) Syringe
i. Daily check: If there is any leaking visible or crystallization inside the syringe at fitting and on shaft, clean syringe with distilled water, expel all water, dry shaft and reinstall. If HGB Syringe appears clean and dry do not remove it. 
ii. Weekly check: the syringe, shaft and fitting should be cleaned and with distilled water. If the syringe appears to be leaking or has visible contamination it should replaced
iii. Monthly change syringe – when installing a new HGB syringe do not wet, install dry and change leur lock fitting.

b. Hemoglobin (HGB) Syringe REMOVAL AND CLEANING 
i. Click on Analyzer
ii. Click on Special protocols

iii. Click on Remove syringes wait for install to highlight

iv. Remove syringe from its brackets

v. Hold top fitting and unscrew syringe

vi. Submerge syringe in beaker of distilled water and pull back on plunger (do not pull plunger out of syringe), push in, repeating multiple times

vii. Rinse syringe with fresh distilled water

viii. Dry outside of syringe and shaft

ix. Expel all water from syringe

x. Reattach tubing with fitting to top of syringe by rotating syringe and not tubing

xi. Reinstall syringe Hgb so flat side of barrel to back

xii. Press syringe into brackets, be certain that syringe seated securely in brackets and straight

xiii. Check that tubing is free from kinks and twists

xiv. Click on Syringe Install and OK

xv. Click on OK in maintenance log 

xvi. Check for leaks and review background and references to verify instrument operations

xvii. Enter date and initial in Sapphire  Maintenance log in manual
c. ALL OTHER SYRINGE REMOVAL (change as needed)
i. Click on Analyzer

ii. Click on Special protocols

iii. Click on Remove syringe wait for install to highlight

iv. Remove syringe from its brackets

v. Hold top fitting and unscrew syringe

vi. Reattach tubing with fitting to top of syringe by rotating syringe and not tubing

vii. Re-install all syringes, except the dil sheath syringe  so flat sides fit into side of housing and adjust plunger so syringe collar will seat in drive mechanism 

a. Dil/sheath syringe should be re-stalled so black bands to back and align with housing,
viii. Press syringe into brackets, be certain that syringe seated securely in brackets and straight

ix. Check that tubing is free from kinks and twists

x. Click on Syringe Install and OK

xi. Click on OK in maintenance log 

xii. Check for leaks and review background and references to verify instrument operations

xiii. Enter date and initial in Sapphire  Maintenance log in manual
4. Replacing transfer pump tubing (routinely change weekly)
a. Click on Analyzer 

b. Click on Special protocols

c. Click on Transfer pump Remove

d. Wait for Disabled  display

e. Press down black release remove tubing (one pump at a time)

f. Install new tubing (be certain that tubing pushed on all the way to fitting)

g. Click on Install

h. Record in Sapphire maintenance log in notebook

i. Run background and patient references to verify satisfactory instrument operation

5. CLEANING AUTOLOADER COMPONENTS consist of, Autoloader mixing       assembly, Barcode reader, Spin cone, Sample racks, and Tube sensors.
a. Sample racks
i. Inspect sample racks for pieces of label adhered to underside, back and tube  holes 
ii. Remove any sticky labels, film with methanol
iii. Moisten gauze with water and wipe bar code labels on front of rack
b. Barcode reader window

i. Clean barcode reader window (from bottom to top) with lens cleaner and kimwipe

ii. Re-wipe with dry kimwipe.

c. Spin cone

i. Clean underside of spin cone with distilled water dampened gauze

ii. Clean outside and shaft with distilled water dampened gauze

iii. Wipe dry

d. Autoloader mixhead assembly

i. Rotate mix assembly upward

ii. Clean off any pieces of paper/labels

iii. Wipe off black tips with distilled water and dry

iv. Rotate mix head back to position

v. Record on maintenance log in notebook

VI. POWER DOWN/UP PROCEDURE


A. 
Power down-in the event of a software lock-up or peculiar instrument problems.
1. Click on Analyzer

2. Click on Prepare for data station power down

3. Click on Yes

4. Verify that number lock is NOT ON the keyboard
5. Click on Shutdown data station

6. Click on Ok

7. At “Ready for power off”

8. Turn Data station power off

9. Shut analyzer off

10. *The system should remain OFF at least 10 minutes before it is turned on 

B. Power up

1. Turn on  Data Station power

2. Wait for login window

3. Turn on analyzer

4. Type cd at <login> prompt

5. Press enter 

6. Prime instrument when  Ready mode (about 600 seconds to initialize) appears

7. The instrument will take about 500 seconds before it is in the ready mode 

8. Follow procedure to establish the LIS/AUTO TRANSMIT

9. Prime instrument with primer blood

10. Run patient references to verify instrument operating properly

C. Printer lock-up

1. Click on analyzer

2. Turn off printer

3. Click on prepare for data station power down

4. Click on YES

5. Verify that number lock is not on
6. Click on restart data station

7. Click on OK

8. Turn printer ON

9. Type cd at <login> prompt

10. Press enter 

VII. LIS/AUTO TRANSMIT
: If the Sapphire is powered down/up or in the event of a computer problem, the auto transmit will need to be reconnected
1. Click on Setup

2. Click on Lis/auto transmit

3. Click all squares to green

4. Verify that all squares in “auto transmit criteria box” are green 

5. Click on Enable

6. Click on Ok
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VIII. INSTRUMENT FLAGS


A. Invalid Data*
1.  Invalid Data window appears when the Sapphire is questioning the validity of the reported data. 
2. Some type of action must be taken in the face of an invalid data flag. 
a. Numeric results that are affected by the Invalid  Data flag are reported with an asterisk (*) and require either rerun in an alternate mode or smear review. 

B. Rst RBC (resistant RBC) 
1. The rst RBC flag will usually invalidate the WBC and all Differential parameters. 
2. The sample must be run in the CBC +RETIC +Resistant RBC mode. 


C. Significant amount of out of bounds events:
1. This flag indicates the presence of non-WBC artifact. 
a. Artifacts may include micro fibrin, platelet clumps, lipid artifact or rstRBC. 
2. Check for a clot.  
3. The resulting WBC should be correct. 
4. A slide should be reviewed to discern the nature of the artifact and to check for agreement between the slide and the Sapphire. 

H. Upper, lower or upper and lower platelet interference
1. This flag refers to the impedance PLTi. In these cases the MPV,PDW and PCT are invalidated, we do not report these parameters.
2. If the PLTo  remains unflagged it may be reported. 
3. If the PLTo is flagged a slide should be reviewed and the PLT count estimated. 
4. Generally, lower interference with the PLTi is typically electronic, while upper level interference is typically biological (schistocytes, platelet clumps and or giant platelets).


I.
PIC/POC Delta:
1. There is a significant difference between the Impedance PLT and the Optical PLT. The optical (POC) PLT is the standard (and most accurate) method on the Sapphire the impedance is more prone to be affected by artifactual interference. 
2. Review a smear seeking agreement with the Optical count. 


J.
FP?:
1.  The Sapphire is unable to distinguish between NRBC and small lymphocytes and will generally call the florescent cell population lymphocytes. 
2. Perform Diff, if  NRBC ‘s are present, estimate WBC on smear and report and count NRBC’s on
manual diff.


K.
Short Sample:

1. The short sample flag will invalidate all the parameters. The Sapphire will Short Sample flag any specimen that has a MCH<27 of an MCHC >40. This flag can be 
an indicator of several different situations. 

a. The sample is in fact short thus QNS. 

b. If the sample tube is sufficiently filled, you may conclude that the patient  is moderately to markedly hypchromic and usually microcytic. Generally, these samples appear to be either cases of iron deficiency or hemochromocytosis. 
c. Stem cell dilutions will also short sample. 

d. There is clot in specimen that interferes with aspiration

e. If specimen is not clotted, QNS or truly hypochromic, run specimen on opposite mode to check for instrument aspiration problem

f. MCHC>40 condition still represents a Hgb and Hct mismatch but this flag may be attributed to sample artifact such as lipemia and /or agglutination, gross hemolysis or in rare circumstances hereditary spherocytosis. 

g. Follow >37.3 MCHC protocol, resolve results for lipemia, agglutination or spherocytosis. 


L.
Flow Rate Violation:
1. The Sapphire utilizes one impedance transducer and one flow cell. The count time is seven seconds. The seven second count time is segmented into half second intervals. As a quality assurance check the number of cell counting events per half second must match each other within certain specifications, if it fails to do so the flag Flow Rate Violation will appear. Generally, flow rate violation occur because the target particle (usually the WBC) is disintegrating during the count phase, causing more count events in the beginning of the seven second count time then at the end. Reasons for Flow Rate Violations include:

a. The patient has soft (smudge cell) WBC’s. (CLL patients with smudge cells, chemotherapy patients or old blood samples). Repeat analysis in CBC +C (extended) mode. If the sample continues to flag, review smear to check WBC. 

b. Repeated flow rate violation on a series of different samples may indicate a clogged or dirty flow cell. Perform Auto clean. If condition continues then the flow cell may need to be flushed with bleach. 

XIII.
HISTORY:

H-1
This procedure was written by N. Ortoli-Drew on 2-22-2007

H-2  
This procedure was revised by N. Ortoli-Drew 12-2008.
H-3      This procedure was revised by N. Ortoli-Drew 4-2011.
H-4     
This procedure was revised by E. Degano 3-2013.

