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	Purpose
This procedure provides instruction for routine crossmatch of red blood cells for transfusion.
        Including:

· Electronic

· Immediate Spin- MTS Buffered Gel 
· MTS (IgG) Gel 


	Specimen
The specimen of choice is plasma from EDTA anticoagulated whole blood.
Refer to Specimen Requirements, Labeling, and Storage Procedure 

The pretransfusion sample used for testing must be not more than three days old at the time of the intended transfusion if the patient has been pregnant or transfused within the previous three months, or if the pregnancy history and transfusion history are uncertain.  The day of collection is counted as day zero.

	Materials

	Reagents
	Supplies
	Equipment

	· MTSTM IgG Gel Card, stored at 2-25°C.
· MTSTM Buffered Gel Card, stored at 2-25°C.

· MTSTM Diluent 2, stored at 2-8°C.
· MTSTM Diluent 2 PLUS, stored at 2-8°C
	· Pipet tips
· 12 x 75 test tubes
	· MTS incubator

· MTS centrifuge

· MTS pipettor             

	Quality Control

Prior to routine testing, reagents must be tested with appropriate control each day of use. Refer to the Quality Control Procedure.  Controls must exhibit expected results for testing to be valid before reporting any patient results.

	General Crossmatch  Criteria

Before performing Electronic, Immediate Spin (Buffered Gel) or  MTS (IgG) Gel crossmatches, 

the following steps must be followed.

Step

Action

1.

Check patient history for current specimen and antibody screen (within 3 days).

     File( Open( Patient
2.

If there is no current specimen and/or antibody screen, perform testing according to Indirect Antiglobulin Test procedure and ABO-Forward and Reverse, Rh – Gel procedure.
3.

Result all testing in computer using Resulting Testing from the Pending Worklog procedure prior to unit selection.
4.
All antibody identification and antigen typing for units and patient should be completed before crossmatching units for patient.

5.

Add-on RBC orders require a RECORD and RECKG, added as follows:


	Step
	Prompt
	Action

	1.
	Pending Work log

	2.
	RBC order for the patient you are crossmatching
	Highlight to select

	3.
	OP on the tool bar
	Click

	
	Order Profile window

	4.
	Time field
	Enter time

	5.
	Test Type field
	Enter T

	6.
	Item ID field
	Enter RECKG( tab

	7.
	Quantity field
	Enter 1 ( tab

	8.
	Repeat Steps 5-7 for RECORD
	SAVE and close window

	
	                                                                   Pending Work log

	9.
	RECORD

RECKG
	Perform and result according to Resulting Testing from the Pending Worklog procedure

	ELECTRONIC Crossmatch Criteria

· Use of a validated Blood Bank Information System that prevents selection of ABO incompatible red blood cells.

· No history of a clinically significant antibody or a positive antibody screen
· Two different specimens and two different visits

· Two ABO/RH types on separate specimens. One must be a current specimen

· A type and negative antibody screen on a current specimen.



	
	                                                              Pending Work log
√ ”Show Electronic Crossmatch”

Q=Qualifies              A=Almost qualifies(pending current testing)                 N=Does Not Qualify


	1.
	RBC order for the patient you are crossmatching
	Select  ( PS on tool bar

	
	                                                Product Selection window

	2.
	Select units for crossmatch, preferably type specific.  See Leukoreduced Red Blood Cells and Product Selection in HBB procedures. Remove appropriate units from the Blood Bank.  

	3.
	Bar code field
	Scan product code and unit number 

	4.
	Accept
	Click

	
	If patient is eligible for an Electronic Crossmatch the following message will display:

	EXM has been run with COMPATIBLE interpretation for (product code/unit number). Post results?

	5.
	YES
	Click 

	
	Scan number of units ordered by following steps 3-5 above.

	6.
	OK
	Click 

	
	Unit tags containing recipient information print. XM on PW will automatically cancel.

	7.
	Place stickers from unit tags on units, attach tag, and return unit to blood bank refrigerator.


                                           immediate Spin Crossmatch Criteria
· No previous history of clinically significant antibody

· ABO/RH and negative antibody screen on current specimen

	Step
	Prompt
	Action

	
	Pending Worklog

	1.
	RBC for the patient you are crossmatching
	Select (PS (product select)on the tool bar

	
	                                        Product Selection window

	2.
	Select units for crossmatch, preferably type specific. See Leukoreduced Red Blood Cells and Product Selection in HBB procedures.

	3.
	Remove correct number of ordered type specific units from the Blood Bank refrigerator.

	4.
	Bar Code field
	Scan product code and unit number 

	5.
	Accept
	Click  

	
	Repeat Steps 4-5 for number of units ordered.

	6.
	OK
	Click 

	Procedure Notes

· Do not remove the foil seal until ready to use or within 1 hour of testing.

· Inspect each gel card for a clear liquid layer on top of the opaque gel. 
· Do not touch the gel card during pipetting to prevent carryover leading to erroneous results.

Procedure:

	1.
	Bring samples and reagents to room temperature.

	2.
	Using a Buffered Gel Card, label microtube with patient name and unit number and remove the foil seal.

	3.
	Label 12 x 75 tubes with unit numbers. Remove one segment and place in appropriate tube. Return units to the blood bank refrigerator.  

	4.
	Using a segment device, place one or two drops into the appropriately labeled tube. 

	5.
	Using BioHit Pipettor P6, make a 0.8% solution of the red cells to be tested in MTSTM Diluent 2 PLUS.  

	6.
	Add 50 µL of this cell suspension to the appropriately labeled microtube.

	7.
	Add 50 µL of patient plasma to the same microtube.

	8.
	Centrifuge for 10 minutes.

	9.
	Read reactions immediately following centrifugation.  See “Interpretation” section of this procedure.

	
	Pending Worklog

	10.
	XM for same patient
	Highlight to select ( RE (result entry)

	11.
	Specimen ID field
	Scan accession # from patient’s current specimen.

	12.
	Crossmatch field
	Enter XMISG or click on binoculars to select correct method.

	13.
	Reaction field
	Record reactions as 0, 1+, 2+, 3+, 4+ 

	14.
	Interpretation field
	Enter COMP or click on binoculars for appropriate result.

	13.
	SAVE
	Click and close.

	14.
	Unit tags containing recipient information print.

	15.
	Place stickers from unit tags on units, attach tag, and return unit to blood bank refrigerator.


Interpretation:
Observe the front and back of each microtube for agglutination and/or hemolysis.
 Refer to Interpreting Reactions procedure.

· Compatible: Complete sedimentation of all red blood cells in the bottom of the microtube and the absence of hemolysis.
· Incompatible: Red blood cells remain suspended on top of the gel or are dispersed throughout the gel and/or hemolysis.  Some positive reactions can have a small button of red blood cells remaining in the bottom of the microtube
Procedure Notes
· Electronic and Immediate Spin crossmatch only detects ABO incompatibility and should not be performed on patients with a history of, or a current, clinically significant antibody.
· Components can be added on to a current Type and Screen within 3 days. Use of an Electronic or Immediate Spin Crossmatch may be used where appropriate.

· Immediate Spin testing is performed at room temperature.  Antibodies that react at room temp may be detected ex. Anti-M, N and P.
· A unit tag will print when resulting an incompatible unit; destroy this unit tag.

Limitations

· False positive or false negative results may occur from bacterial or chemical contamination of test materials, aged blood specimens, inadequate incubation time or temperature, improper centrifugation, improper storage of materials or omission of test samples.

· False positive results may occur if a card is used that shows signs of drying.

· Antibodies to preservatives, medications, disease states, Wharton’s jelly, and/or cross contamination of reaction microtubes may cause false positive reactions.

· False positives or hazy reactions may occur in patients with rouleaux caused by high plasma concentrations of protein. Samples exhibiting rouleaux should be washed several times with warm saline and retested.  

· Anomalous results may be caused by fibrin or other particulate matter that may stick to the sides of the microtube.

                                                   MTS IgG GEL Crossmatch Criteria
· Patient has a  clinically significant antibody

· Patient has a history of a clinically significant antibody. 
	Step                                          
	Prompt
	Action

	
	Pending Worklog

	1.
	RBC for the patient you are crossmatching
	Select(PS(product select) on the tool bar

	
	                                           Product Selection window

	2.
	Select units for crossmatch, preferably type specific. See Leukoreduced Red Blood Cells and Product Selection in HBB procedures. Select units that are antigen negative for the patient’s antibody, if necessary.

	3.
	Remove the correct number of type specific units from the Blood Bank refrigerator.

	4.
	Bar Code field
	Scan product code and unit number 

	5.
	Accept
	Click 

	6.
	Repeat steps 4 and 5 for number of units ordered.

	7.
	OK
	Click 

	8.
	Label test tubes with unit numbers and remove segment from each unit and place in appropriate tube.

	9.
	Return units to Blood Bank refrigerator.

	10.
	Using a Hematype Segment Device pierce segment, drip two to three drops of red cells into appropriately labeled tube.

	11.
	Label 2 tubes for each unit to be crossmatched:  IS  and   IgG 
Prepare 2 different 0.8% cell suspensions from these segments as follows:

“IS” 

For Immediate Spin Crossmatch
“IgG”

For IgG Crossmatch
Using BioHit Pipettor P6, make a 0.8% solution of the red cells to be tested
in

MTSTM  Diluent 2 PLUS
Using BioHit Pipettor P6, make a 0.8% solution of the red cells to be tested 
in

MTSTM  Diluent 2

                                                  

	
	Procedure Notes

· Do not remove the foil seal until ready to use or within 1 hour of testing.

· Inspect each gel card for a clear liquid layer on top of the opaque gel. 
· Do not touch the gel card during pipetting to prevent carryover leading to erroneous results.



	12.
	Using an Anti-IgG Gel card, label microtube with patient name and unit number and remove the foil seal.

Using a Buffered Gel Card, label microtube with patient name and unit number and remove the foil seal.

	13.
	Pipette 50 µL of the “IgG” cell suspension into the appropriate microtube of the Ig G card.
Add 50 µL of the “IS” cell suspension to the appropriately labeled microtube of the Buffered Gel card.

(Cells must be pipetted first to allow for proper mixing with addition of plasma)

	14.
	Add 25 µL of patient plasma to the microtube of the IgG card.

Add 50 µL of patient plasma to the microtube of the Buffered Gel card.

	15.
	Incubate the IgG card at 37°C for 15 minutes (incubation may be extended to 30 minutes).
Centrifuge the Buffered Gel card for 10 minutes. Read reactions immediately following centrifugation. Go to Step 17.

	16.
	After 15 minute incubation of IgG card, centrifuge for 10 minutes. Read reactions immediately following centrifugation.  Go to Step 17.

	17.
	Read macroscopically the front and back of each microtube. Referring to Interpreting Reactions procedure, read the reactions as 0, 1+, 2+, 3+ or 4+ and record results as follows.

	
	Pending Worklog

	18.
	XM for the patient being crossmatched
	Select ( RE

	
	                                              Result Entry window

	19.
	Specimen ID field
	Scan accession # from patient’s current specimen.

	20.
	Crossmatch field
	Enter XMG or use binoculars to select the correct method

	21.
	Result field
	Record reaction strengths for both IS and IgG methods.

	22.
	Interpretation field
	Enter COMP or use binoculars to select appropriate result.

	23.
	SAVE 
	Click and close

	24.
	Unit tags containing recipient information print.

	25.
	Place stickers from unit tags on units, attach tag, and return unit to blood bank refrigerator.

	26.
	Discard the card if all wells are used, or place the card with foil covered wells into rack holder to be used later.


Interpretation of Results
Refer to Interpreting Reactions procedure
· Compatible: Complete sedimentation of all red blood cells in the bottom of the microtube

· Incompatible: Red blood cells that remain suspended on the top of the gel or are dispersed throughout the gel. Some positive reactions can have a small button of red blood cells remaining in the bottom of the microtube.  See Interpreting Reactions.
· Incompatible units will not be issued and will be followed up with additional testing to resolve the problem if necessary. Additional units should be crossmatched to determine compatibility.
· Use Alternate Methods- Prewarm, Albumin, LISS, if necessary.

Limitations
· Use of MTS Gel may not detect antibodies that bind complement. These antibodies can be clinically significant, especially Jka and Jkb.

· MTS Gel may not detect weak antibodies to Kell and E.

· A unit tag may print when resulting an incompatible unit; destroy this unit tag.

· Clots, particulates, platelets or other artifacts may cause some red blood cells to be entrapped at the top of the gel and may cause a false positive result.

· False positives may occur if antibodies to components of the gel are present in the sample tested.
· Donor units with positive DATs will be positive using gel methodology.
	Least Incompatible Crossmatches

This procedure provides directions for the performance and interpretation of crossmatches where a compatible result will not occur using appropriate testing methods, due to the presence of clinically insignificant antibodies to antigens present on donor units. 

Patient antibody identification should be completed at the reference laboratory and their interpretation should indicate the proper procedure for the selection of units for compatibility testing.  If that recommendation indicates using Least Incompatible units, the following procedure should be used.

Step

Action

1.

Open the patient and order the number of RBCs that will be crossmatched as follows:
· A and O patients – order and select  8 units
· B and AB patients – order and select entire available supply
2.
Pending Worklog ( RBC ( PS (on the tool bar)

3.

Barcode field

Scan product code and unit number 

4.

Accept

Click

Repeat Steps 3 and 4 for all units to be crossmatched

5.
Perform testing using the method recommended by the reference laboratory (i.e. Gel, LISS, albumin)
           See appropriate testing method procedures.

6.
Pending Worklog ( XM ( RE(on the tool bar)

7.
Specimen ID Field

Scan accession # from patient’s specimen

8.
Crossmatch field

Select correct testing method

9.
Result field

Record reaction strengths

10.
Comparing reaction strengths of all units tested, choose the weakest reactions and result those as Least Incompatible.  

· If all reactions are greater than 2+, select more units and repeat the crossmatching

· If necessary, order more units from the blood center to find least incompatible units

11.
Once all units have been tested and evaluated, result the most incompatible units as Incompatible.
12.
Unit tags will print for all testing resulted ( 
· Pull Incompatible tags and discard.
13.
Place labels from unit tags on units, attach tags, and return units to blood bank refrigerator.
14.

Units that were resulted as Incompatible and those that are not tagged for the patient must be returned to available inventory for general use. Proceed as follows:

1.

Transfusion: Inventory module (Components (on tool bar)( Release to Available
                                   Release to Available window

2.

Barcode field

Scan unit number and SPC

3.

Accept

Click to move unit to Components to Release field

4.

Repeat  Steps 2 & 3 for all units 

5.

OK

Click and close. Units are now available for other patients.

Note: Least Incompatible units will require Supervisory Override at Issue.

Safety
Refer to Laboratory Procedure #4002-1: Infection Control and Laboratory safety Hygiene Procedure and all safety policies of the laboratory.



	Related Documents
Alternate Methods-Prewarm, Albumin, LISS

ABO-Forward and Reverse, Rh  Gel Card

Cell Suspensions and Conversions

Crossmatch-Routine

Indirect Antiglobulin Test 
Interpreting Reactions

Quality Control

Resulting Testing from the Pending Worklog  

Specimen Requirements, Labeling, and Storage
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