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Performing a Maternal Antibody Titration

	Purpose
	This procedure describes how to perform a maternal antibody titration.
	


	Policy 
	This procedure must be followed when the following criteria is met:

· A physician’s order is received for titration after a clinically significant antibody has been identified within 3 days of the collection in the plasma of a pregnant female
· Serial Titration is limited to Day shift and PM shift BB trained CLS

· Titration may be performed on a frozen aliquot from the prenatal antibody screen or a newly collected specimen

· The previous specimen will be tittered in parallel with the current sample, if a frozen aliquot is available, when applicable.


	Equipment/

Reagents/

Supplies
	


	Equipment
	Reagents
	Supplies

	· Serological centrifuge

· Incubator

· 100 uL , 500 uL pipettes

· Agglutination viewer
	· Anti-human globulin reagent (Anti-IgG)

· Coombs control cells

· 2-4% suspension of appropriate phenotype suspended in saline
	· 0.9% Saline

· Test tubes and rack

· Pipette tips


	Specimen Requirements
	Current Specimen
	Previous Specimen

	
	· 7-10  ml EDTA specimen preferred

· Serum

Minimum 2 ml. plasma or serum
	· Most recent titrated frozen and thawed specimen from this pregnancy


	Quality Control
	Select red blood cells for testing using the following criteria.

· Select a screening or panel cell with a homozygous expression of the corresponding antigen whenever possible, for example Fya+b- for Anti-Fya.

· Use an R2R2 (DcE/DcE) to titer Anti-D whenever possible.

· Whenever multiple antibodies are present, titer each antibody separately.  For example:  Specimen contains Anti-D and Anti-Kell:  Titer the Anti-D with an R2R2 Kneg cell, and titer the Anti-K with a K pos, Dneg cell.

· If an Anti-M is identified, use MN cells.


	Procedure:
Antibody Screen
	Perform an antibody screen on current sample, if not already done, prior to performing titration.


	If
	Then

	Antibody Screen is Negative
	· Do not perform titer; not indicated.

· Cancel Antibody Titer

· Order AS and Result as Negative

· Add BBC “Antibody Titer canceled, test not indicated.”

	Antibody Screen is Positive
	Perform an antibody identification to determine the specificity of the antibody, if not already done on current sample.
· If Anti-A1, H, I, N, Lea, Leb, 

Le a+b, Le bH, P1 do not perform titer. These antibodies do not cause HDN. Cancel Antibody Titer. Order and result AS and ABI. Append a comment “Antibody not shown to cause HDN, titration not performed”. 

· For all other antibodies, continue to Step 1 below.


	Step
	Action

	1. 
	Check for previous history of an antibody titer.

	2. 
	If
	Then

	
	Aliquot of previous specimen is frozen
	Perform titer in parallel with the current and previous specimen.
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	Procedure:

Master Dilution
	Follow the steps below prepare master dilutions of serum or plasma.


	Step
	Action

	1. 
	Label Master tubes 2-12 for each specimen to be tested, and include a specimen identifier. To each tube add:

· 0.2 ml  (200(L) of saline 

	2. 
	Add 0.2 ml of patient serum to tube 2.

· Note: 0.5 ml of saline and patient sample can be used for all dilutions when multiple antibodies are being titered.

	3. 
	Mix well.

	4. 
	Using a clean pipette tip, transfer 0.2 ml. from tube 2 to tube 3 and mix well.

	      4.
	Continue making serial dilutions, transferring 0.2 ml. of current dilution to the next sequential tube as specified in the table. The table below shows the contents of each tube and the final dilution.

	· 
	Tube
	Saline


	Serum or plasma 
	Transfer 200 uL.
	Final

Dilution

	· 
	2
	0.2 ml.
	0.2 ml.
	
	1:2

	· 
	3
	0.2 ml.
	
	0.2 ml. from tube 2
	1:4

	· 
	4
	0.2 ml.
	
	0.2 ml. from tube 3
	1:8

	· 
	5
	0.2 ml.
	
	0.2 ml. from tube 4
	1:16

	· 
	6
	0.2 ml.
	
	0.2 ml. from tube 5
	1:32

	· 
	7
	0.2 ml.
	
	0.2 ml. from tube 6
	1:64

	· 
	8
	0.2 ml.
	
	0.2 ml. from tube 7
	1:128

	· 
	9
	0.2 ml.
	
	0.2 ml. from tube 8
	1:256

	· 
	10
	0.2 ml.
	
	0.2 ml. from tube 9
	1:512

	· 
	11
	0.2 ml.
	
	0.2 ml. from tube 10
	1:1024

	· 
	12
	0.2 ml.
	
	0.2 ml. from tube 11
	1:2048

	1. 
	
	
	save
	0.2 ml from tube 12
	


	Procedure:

Performing a Titration
	Follow the steps in the table to perform the titers.


	1. 
	Label one set of tubes 1-12 for each sample and antibody to be titered (Ex. current and previous for a single antibody would require 2 sets). From the master dilution, transfer the following volumes to the appropriately labeled tube using separate pipette tips:
	NOTE:  Save all master dilution tubes.

	2. 
	Tube 1
	0.1 ml (100 (L) of undiluted patient serum/plasma

	3. 
	Tubes 2-12
	0.1 ml of the corresponding master dilutions prepared in Master Dilution procedure.

	4. 
	Add one (1) drop (0.05ml) of 2-4% cell suspension of the cell chosen for titration to each tube. 

Note: See Quality Control section above for selection criteria.

	5. 
	Mix well and incubate at 37o C. for 60 minutes.

	6. 
	Wash 3 times with saline, decanting completely after the last wash.

	7. 
	Add 2 drops of Anti-IgG to each tube.

	8. 
	Mix and centrifuge.

	9. 
	Beginning with tube 12, gently resuspend each cell button and examine macroscopically for agglutination. Record results.

	10. 
	Repeat step 7 with each tube until all tubes have been read.

	11. 
	Add one drop of Coombs Control Cells to each negative test. 

	12. 
	Centrifuge at AHG setting and examine macroscopically for agglutination. NOTE: If Coombs Control Cells show weak or no agglutination, the test result is invalid and test must be repeated.

	13. 
	Record results.

	14. 
	Freeze an aliquot (2ml) of plasma/serum from the current specimen. Label with the following information:

· Patient name

· Identifying number

· Specimen collection date

· Identified antibody and titer
Save for one year.


	Evaluating (Interpreting) Results
	· The titer is reported as the reciprocal of the highest dilution that produces 1+ macroscopic agglutination. For example:  Tube #6 is the last tube to show agglutination at 1+.  Tube #6 is a 1:32 dilution of the patient’s serum or plasma; the titer is 32.

	
	

	
	

	
	
	If
	Then
	

	
	
	· Tube #12 is 1+ or greater
	· Continue serial dilutions from the contents of master dilution tube 12.  Proceed with steps 4-12 of the titer procedure.
	

	
	
	· Titer on the previous specimen is within one dilution higher or lower than the previous titer performed on that specimen.
	· A result on current specimen is VALID.  Report results.
	

	
	
	· 2 or more dilutions higher or lower than the previous titer performed on that specimen
	· Repeat both titers with new master dilutions. 

· Proceed to report results.
	

	
	
	· Current specimen titer is 3 fold or more difference from previously reported result
	· Review with a Pathologist; call results.
	

	
	


	Reporting Results
	Follow the steps below to report the results.


	Step
	Action

	1. 
	Record all reaction results on the Antibody Titer Worksheet.  
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	2. 
	Enter results in the computer on current specimen only. Results of the previous titer results are not reported.

	
	If
	Then

	
	· Prenatal antibody screen test is positive and titer is negative.
	· Test ABI, enter ETC for antibody identified from Antibody ETC Code List

· Test TITR1, enter ETC TINEG (which translates to “Due to a more sensitive antibody detection technique, the antibody identified was not reactive by the titration method.”)

	
	· Prenatal antibody screen is positive and antibody identified is an Anti-M that was prewarmed negative.
	· Test ABI, enter ABGM

· Test TITR1, enter NEG

	
	· Initial prenatal antibody screen test was negative and current specimen demonstrates an anti-D
	· Test ABI, enter ABGD

· Insert test BBC

· Review patient records for Rh Immune Globulin administration. If given within 30 days, report BBC with free text comment “Inconclusive due to Rh Immune Globulin Administration. Retest after 30 days post administration.”

· If unable to find records, report Test TITR1. Enter reciprocal number of titer (ie. 1, 2, 4, 8,16, 32…..). Answer BBC with ETC RHOD (which translates to “The presence of Anti-D in the plasma of an Rh negative woman whose previous antibody screen was negative, may be due to RHIG administration. Clinical correlation is advised.”)

	
	· Titer is for more than 1 antibody
	· Test ABI, enter each antibody identified from the Antibody ETC code List.

· Test TITR1, enter antibody ETC code for 1st antibody, tab and enter the reciprocal number of titer

· Insert test TITR2, enter antibody ETC code for 2nd antibody, tab and enter the reciprocal number of titer

· If 3rd antibody, insert test TITR3 and repeat as above.

	3. 
	After review, file all Antibody Titer Worksheets with panels.


	Appendices
	Antibody Titration Record Form


	Related Documents
	· Interpreting an Antibody Identification Panel
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