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Antigen Typing of Red Cells
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Purpose:  

To establish guidelines for antigen typing of expired reagent, patient, and donor red cells. Antigen typing is done on patient red cells to confirm or exclude suspected antibodies in the patient serum. Donor red cells are also antigen typed to give antigen negative red cells to patients with clinically significant antibodies. Antigen typing clinically significant antibodies is recommended for patient needing long term transfusion therapy.  Expired reagent red cells used for antibody identification must be antigen typed for the antigen(s) being investigated to ensure reactivity.

Sample Requirements:
· Patient antigen typing can only be done on pretransfusion sample. 
· Red cells in donor unit segments can be tested up to the expiration date of the unit.
· Expired reagent red cells can be tested up to 3 months post expiration.

Limitations:
· Patients should have no history of transfusions in last 90 days.  If the patient was transfused in preceding 3 months, residual donor RBCs may interfere with accuracy of phenotyping the patient due to dual or multiple red cell populations. 
· If a patient has a positive direct antiglobulin test (DAT), antisera that reacts at the Coombs phase cannot be used for phenotyping.
· Samples with a positive DAT, cold agglutinins, or rouleaux formation may show false positive results in testing with monoclonal antibodies.  It is recommended that an appropriate control be tested in parallel.
· Expired reagent red cells used for antibody identification must be tested prior to use to ensure antigen remains detectable.
· EDTA samples up to 14 days old are suitable for antigen typing unless specified otherwise by the manufacturer package insert.
· Additional limitations may be found in the manufacturer’s package insert


Procedure:

	Step
	Action
	Related Documents

	Additional Manual Reagent Quality Control Testing

	1
	Examine reagents:
· In date
· Clear and no turbidity in antisera
· No Hemolysis in reagent red cells
· Reagent color has not changed
Reagents and QC must meet criteria before testing is performed.
	

	2
	Determine if reagent QC has been performed.  If not, perform QC prior to antigen testing.
	Additional Manual Reagent QC Form

	3
	Select the appropriate cells for positive and negative control cells from indate reagent red cells:
· Negative control should not carry the antigen being tested.
· Positive control should have a single dose (heterozygous) expression of the antigen being tested.
	

	4
	Record:
· Date of testing
· Name of antisera
· Manufacturer, lot number and expiration date 
	Additional Manual Reagent QC form

	5
	Review the current manufacturers insert for specific instructions for number of drops, method, temperature and time of incubation.
· Record Phase(s) of Testing on form.
· Example:  RT/5 min in first column
	

	6
	Label tubes according to procedure.
	Labeling Tubes for Manual Bench Testing.

	7
	Perform testing per manufacturer’s instructions.
	

	8
	Read macroscopically, grade and record results on worksheet.
	

	9
	Validate the reactions as follows:
	

	
	
	Expected Result:
	

	
	Positive Control
	Positive  =  ≥ 1+agglutination
	

	
	Negative Control
	Negative  =  no agglutination
	

	10
	Record Appearance and Performance Acceptability   ( “Y” or “”N”)
	

	11
	Perform problem resolution for any unacceptable results as follows:
· Repeat testing on original bottle of reagent.
· If retest is unacceptable, test on a new lot number of same reagent.
· Quarantine unacceptable lots and notify TSL manager.
· Complete QIM to document.
· Repeat with the acceptable lot any patient testing performed with the quarantined lot since most recent acceptable QC on the quarantined lot.
· If there is any discrepancy, Correct Result per Amended Report Procedure.
· Notify Physician if critical result is corrected.
	Canceling Orders and Correcting Results in Sunquest

	12
	Record Tech ID for “Tested by”.
	

	Step
	Action
	Related Documents

	Additional Manual Reagent Quality Control Testing (continued)

	13
	Request review of antigen typing QC results from a 2nd MLS Technologist:
· Antisera in date and QC performed
· Correct phase of testing
· Expected Results are achieved.
Record Tech ID for “Reviewed by”.
	

	14
	Post worksheet in TSL.
· MLS Lead or MLS2 review will be performed in a timely manner.
	



	Patient, Donor, and Expired Reagent Red Cell Testing

	1
	Check specimen acceptability. 
Note:  Expired reagent red cells may be hemolyzed.  Washing to remove hemolysis is recommended.
	Sample Acceptance evaluation

	2
	Confirm patient has not been transfused in last 90 days.
	SQ Using Blood Bank Inquiry 

	3
	Label tubes according to procedure.
	Labeling Tubes for Manual Bench Testing.

	4
	Prepare a 3% red cell suspension from donor units or patient red cells as needed.  Hemolyzed expired reagent red cells may require washing and resuspension to 3% prior to dispensing.
	Preparation of 3-5% Red Cell Suspension

	5
	Record:
· Patient name and HID
· Name of antigen, manufacturer, antisera lot number and expiration date 
	Antigen Typing Worksheet

	6
	Review the current manufacturers insert for specific instructions for number of drops, method, temperature and time of incubation.
· Record Phase(s) of Testing on form.
· Example:  RT/5 min in first column
	

	7
	Follow the manufacturer’s instructions regarding procedure.
	

	8
	Read macroscopically, grade and record results on worksheet.
	

	9
	Interpret the reactions as follows:
	

	
	
	Expected Result:
	

	
	Patient/Donor/Expired Reagent Red Cell
	Positive 
· Expired Reagent Red Cells:   ≥ 1+ agglutination
· Patient/Donor:  any reaction is positive
· ABO and Rh < 2+ require investigation
· Mixed Field must be investigated
Or

Negative 
· no agglutination
	

	
	Note: Any results other than expected are considered invalid and test has to be repeated.
	

	Step
	Action
	Related Documents

	Resulting Patient, Donor, and Expired Reagent Red Cell Testing

	10
	Patient antigen typing performed at HMC
· Patient results are entered in as AGI in BOP function 
· Enter appropriate code from Appendix A 
Patient antigen typing performed by Outside Facility
· Add test PB to the battery in BOP
· Enter appropriate code from Appendix A 
· Enter free text comment ;;List of antigen(s) testing performed at name of testing facility 
· File report in antibody workup folder 
Donor unit antigen typing performed at HMC
· Add AO through BPT, add appropriate code(s)
· Affix appropriate antigen neg/pos sticker to unit
· Positive and Negative results are added to the unit history
Donor unit antigen typing performed by Outside supplier 
· Results are added at BPE. Click on Comments tab and add free text comment List of antigen(s) testing performed at name of blood supplier Example: K Ag testing performed at BWNW 
· Add RAOBO in BOP for billing.  To bill for more than one antigen, tab to the next row and add two semi-colons and the number of antigens. i.e. “;;2”
Expired reagent red cell testing
· Do not record results in SQ
· Document on antigen typing worksheet 
· File in antibody workup folder 
	Appendix A

SQ Blood Order Processing Test Result Guide

SQ Blood Product Entry

Guidelines for Antibody Identification 

SQ Billing and Crediting

	11
	Request review of antigen typing results from a 2nd MLS Technologist:
· Antisera in date and QC performed
· Correct phase of testing
· Expected Results are achieved.
· Sunquest entry is accurate
· RBC antigen POS and/or NEG label(s) are accurate
	

	12
	Units will not be issued for transfusion until appropriate reviews of QC and donor unit testing have been performed.
	

	13
	File worksheets:
· Expired reagent red cell antigen testing must be included in the patient’s antibody folder
· Patient and donor unit testing is filed by month in appropriate notebook.
· A copy of patient testing is placed in antibody folder
	






APPENDIX: 

[bookmark: AppendixA]Appendix A: Antigen Code List
	ANTIGEN
	English Text Codes
	ANTIGEN
	English Text Codes

	
	NEGATIVE CODE
	POSITIVE CODE
	
	NEGATIVE CODE
	POSITIVE CODE

	A1
	NA1A
	PA1A
	K
	NBKA
	PBKA

	C
	NBCA
	PBCA
	k
	NLKA
	PLKA

	c
	NLCA
	PLCA
	KP(a)
	NKPAA
	PKPA

	Cob
	NCOBA
	PCOBA
	Kpb
	NKPBA
	PKPBA

	Cw
	NCWA
	PCWA
	Le(a)
	NLEAA
	PLEAA

	D
	NBDA
	PBDA
	Le(b)
	NLEBA
	PLEBA

	Dia
	NDIA
	PDIA
	Lu(a)
	NLUAA
	PLUAA

	Dib
	NDIBA
	PDIBA
	Lu(b)
	NLUBA
	PLUBA

	Doa
	NDOA
	PDOA
	M
	NMA
	PMA

	Dob
	NDOB
	PDOB
	N
	NNA
	PNA

	E
	NBEA
	PBEA
	P1
	NP1A
	PP1A

	e
	NLEA
	PLEA
	s
	NLSA
	PLSA

	Erb
	Z20173
	Z20172
	S
	NSA
	PBSA

	Fy(a)
	NFYAA
	PFYAA
	U
	NUA
	PUA

	Fy(b)
	NFYBA
	PFYBA
	V
	N4V
	P4V

	Ge2
	NGE2A
	PGE2A
	Vel
	NVEL
	PVEL

	H
	NHAG
	PHAG
	Wra
	NWRAA
	PWRAA

	Hy
	NHYA
	PHYA
	Yta
	NYTA
	PYTA

	I
	NIA
	PIA
	Weak D
	WKDN
	WKDP

	Jk(a)
	NJKAA
	PJKAA
	
	
	

	Jk(b)
	NJKBA
	PJKBA
	
	
	

	Joa
	NJOAA
	PJOAA
	
	
	

	Jsa
	NJSA
	PJSA
	
	
	

	Jsb
	NJSB
	PJSB
	
	
	



Hemoglobin S Testing


	For Use in Resulting HBS Testing on donor units in Blood Product Testing or Blood Product Entry
For Use in Resulting Patient Blood Administrative Data File or through PB test in BOP

	NHBS
	Hbg S Negative
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