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	Purpose
	This document describes how to test red blood cells for the D antigen.

	
	


	Policy
	· Red cell suspensions do not need to be washed, but they must be suspended in saline, not the patient's or donors own plasma or serum.
· Rh typing discrepancy between the historic records and the current Rh typing results must be resolved before transfusion or releasing results.  
· Rh negative blood may be issued if there is no time to resolve the discrepancy before transfusion.
· A concurrent Rh control must be tested when the patients’ cells type as AB Positive or when ABO testing is not performed.  (Record the control results in result notes.)
· The following are tested for weak D
· Cord blood to determine if the Rh negative mother is a Rh Immune Globulin (Rho-Gam) candidate

· An apparent Rh discrepancy for a patient who appears Rh negative on immediate spin but has autologous units that are Rh positive

· Patients with a discrepancy between historic test results and current test results.

· Patients with a discrepancy between results from the Regional Reference Laboratory (RRL) and the Transfusion Service. – See workflows

	
	· Any Rh typing that cannot be determined will be called Invalid, and a comment will be entered in Result Comment in the Interpretation – enter ABO and why it is invalid.

· All invalid results must be resolved prior to transfusion or Rh negative must be given.

· When an Rh and weak D test is ordered (HC=RhoD) and the test is positive, and no other tests are performed on the sample (i.e. ABO) the test must include a negative control.  

	
	

	
	Continued on next page


	
	

	Equipment and Reagents
	· Properly labeled blood sample.

· Serologic Centrifuge

· 10 X 75 or 12 X 75 mm test tubes

· Test tube rack

· Marking pen

· Plastic transfer pipettes 

· Isotonic saline

· Anti-D (Rho) Bioclone (Monoclonal-Polyclonal Blend)

· 6 - 8% bovine albumin prepared in saline (control)

· Cell Washer

· Anti-human globulin (anti-IgG)

· Coombs Control Cells

	
	


	Procedure
	Perform the following steps for Direct Testing…

	Direct Testing
	Step
	Action

	
	1.
	Prepare a 3% to 5% suspension of red blood cells in isotonic saline.  

Note: It is not necessary to wash cells before preparing the suspension, but they must be suspended in saline, NOT the patient's or donors own plasma or serum.

	
	2.
	Label 1 test tube with "D" and enough information to uniquely identify the patient or donor unit.

· If using the accession number, there must be enough letters of the patient's name to uniquely identify that patient.  The accession number only is not sufficient.

	
	3.
	Add 1 drop of anti-D to a clean and labeled test tube.

Note: Label appropriately to uniquely identify the antisera or patient / donor red cells in the tube.

	
	3.
	Add 1 drop of the red cells to be tested to the test tube, using a transfer pipette,

	
	4.
	Mix the contents of the tube thoroughly and centrifuge the tube on high speed for the appropriate time for the centrifuge being used.  (Optimal times are posted on each centrifuge, usually about 15 seconds). 

Note: The tube may be centrifuged immediately or allowed to stand at room temperature for up to 15 minutes before centrifugation.
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	5.
	Gently resuspend the cell buttons and examine macroscopically for agglutination.  

Note: Use an agglutination viewer as a visual aid.

	
	6.
	Grade reactions and record immediately in ILIDS-TS or manually if on downtime

	
	7.
	Before verifying results in the computer or completing testing on the manual sheet check the sample tube against the:

· Patient record (work card or computer) for accession #, name and Medical Record number. 

· If blood unit, donor unit # displayed on the computer screen.

	
	
	


	Procedure

	Use the process below for interpretation of samples that are not cord blood, or heel stick samples…

	Non-cord, heel stick testing
	Step
	Action

	
	1.
	Further action is based on the results of the testing.

	
	2.
	
	IF 
	AND 
	 THEN:
	

	
	
	
	results with anti-D are:
	control is:
	Report as:
	

	
	
	
	Positive (any strength)
	Negative or  not tested 
	Rh Positive.
	

	
	3.
	
	Negative
	Negative
	Rh Negative.
	

	
	4.
	
	Positive
	Positive
	The test is invalid.  Need to resolve before compatibility testing.
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	5.
	
	Positive and the ABO is AB 
	
	It is necessary to run an Rh control using 1 drop of 6% - 8% bovine albumin.
	

	
	6.
	
	Discrepant with historic results.
	
	Investigate further.  See workflow
	

	
	
	
	Note: Mixed field reactions must be noted.  This could be the result of any one of numerous causes, and should warrant investigations if the cause of the results are not known.  Some reasons for mixed field are: mixed populations of red cells, such as transplant patient, cord blood with mother and baby cells, transfusion of mixed Rh types, chimera etc.
	

	
	
	
	
	

	
	
	
	
	


	Procedure
	Use the process below for interpretation of cord blood or heel stick samples…

	Cord and heel stick testing
	Step
	Action

	
	1.
	Further action is based on the results of the testing.

	
	2.
	
	IF 
	AND 
	 THEN 
	

	
	
	
	Cord Blood or heel stick results with anti-D are:
	control is:
	report as:
	

	
	
	
	Positive- any strength 
	negative 
	Rh Positive. 

Rh negative mom or Rh weak D momis a candidate for RhIg


	

	
	3.
	
	Negative
	negative
	Rh Negative. Test for weak D only when Mom is Rh neg.  Proceed to step 5 under Weak D Testing and include an Rh control.
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	4.
	
	Positive 
	positive
	Rh Invalid.  

· Rh negative mom or Rh weak D  mom is a candidate for RhIg.

· If transfusions are needed, type a heelstick sample.  Give Rh negative blood if Rh cannot be determined.
	

	
	
	
	
	
	
	

	
	5.
	Record interpretation appropriately.

	
	
	


	Procedure
	Perform the following steps to test for weak D (usually only performed to investigate a discrepancy or if specifically requested)….

	Weak D test
	Step
	Action

	
	1.
	Prepare a 3% to 5% suspension of red blood cells in isotonic saline.  It is not necessary to wash cells before preparing the suspension, but they must be suspended in saline NOT the patient's or donor's own serum/plasma.

	
	2.
	Add 1 drop of anti-D to a clean and appropriately labeled test tube.

	
	3.
	Add 1 drop of 6%-8% bovine albumin to a second properly labeled test tube (control tube).

	
	4.
	Using a transfer pipette, add 1 drop of the red cells to be tested to each test tube.  Mix well.

	
	5.
	Incubate the test at 37( ( 1(C for a minimum of 15 minutes and a maximum of 60 minutes.

	
	6.
	After incubation, wash the cells 3 times with isotonic saline.  Decant completely after the last washing.

	
	7.
	To each tube, add 2 drops of anti-human globulin (anti-IgG).

	
	8.
	Centrifuge the tubes on high speed for the optimal time posted on the centrifuge.  

	
	9.
	Gently resuspend the cell buttons and examine macroscopically for agglutination.  Use an agglutination viewer as a visual aid.

	
	10.
	Grade reactions and record results immediately in ILIDS-TS or manually if downtime.
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	11.
	When test result is negative, add 1 drop of Coombs Control Cells to each tube, mix, recentrifuge and examine for agglutination.  Record "coombs control" results appropriately.




	
	
	Interpretation:

	
	
	
	IF Coombs Control are:
	 THEN:
	

	
	
	
	Negative
	The negative Rh result is invalid and the test must be repeated.
	

	
	
	
	Agglutinated
	· Proceed to Interpretation. 
	

	
	
	

	
	12
	Interpretation of Weak D test for the non-OB patient:

	
	
	
	If…
	Then…
	

	
	
	
	IS was negative and 
the Weak D test is positive
	· patient is weak D and is resulted as Rh positive 

· a comment is put in the blood bank and result comments. “Patient is a weak D”

· Rh positive blood is selected for transfusion
	

	
	
	
	IS was negative and 

the Weak D test is negative
	· The patient is D negative and is resulted as Rh negative.

· Rh negative blood is selected for transfusion
	

	
	
	
	IS was negative and 

the Weak D test is positive 

and 
the DAT is positive
	· The weak D test is not valid.

· Result the Patient as Rh negative

· Add a comment in the result comments, “Patient weak D test not valid due to positive DAT.

· Rh negative blood is provided
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	13.
	When the weak D test is positive and the patient is an OB patient and she just delivered an Rh positive newborn, additional testing is required to determine if a weak D test is due to a true weak D phenotype or if it is due to large fetal maternal hemorrhage (FMH).

· After performing the ABO/Rh test press “Perform” and NOT “Verify” until further testing is performed.

· If ordered as part of the RhoGam Workup, cancel the Fetal Screen and add on the Kleihauer-Betke (KB) 

· 
If the Fetal Screen is performed it will be positive when the patient is weak D, and the KB will be reflexed.

	
	
	
	Perform a Kleihauer Betke (KB).


	· If KB is negative, interpret the results as Rh positive and add the comment that she has a weak D antigen and is 
a candidate for RhIg

· If KB is positive interpret the results as Rh negative and the woman is a candidate for RhIG.  
· IF the Rh had been verified, perform a corrected Rh test in Cerner using the same accession # as the sample with the Rh result.
	

	
	
	
	
	
	

	
	
	
	
	
	


	
	
	

	Interpretation
	Positive Test:
	agglutination of red cells at the immediate spin, 37oC or antiglobulin phases

	
	Negative Test:
	No agglutination of red cells at any test phase
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	OBSERVED CELL TYPING RESULTS

	Immediate 

Spin Test
	Weak 

D Test (cord or heel stick or to resolve discrepancy only)
	Rh 

Control
	Interpretation

	+ (any strength)
	Not tested
	0
	D positive

	0
	Not tested
	0
	D negative

	0
	+ 
	0
	D  positive

	0
	0
	0
	D negative

	0
	+
	+
	Test invalid

	+
	Not tested
	+
	Test invalid

	Mixed Field (MF)
	MF
	0
	Test invalid, until determine the cause of MF.


* Comment to be placed in Patient Comment: Patient is a weak D and will be considered Rh positive for transfusion purposes
All observations are recorded immediately on the appropriate record and in the lab information system according to standard operating procedure.

** if there is any doubt on the Rh type, always provide Rh negative blood until the problems can be resolved.
	
	Attachment

	Controlled Documents

	Attachment A: Rh Discrepancy between RRL and TS

Attachment B: Discrepancy between Historic Rh Type and Current Rh Type

Workflow A: Rho(D) and weak D only (HC Rho(D)

	
	


	Uncontrolled Documents

	1. Carson, TH. ed.  Standards for Blood Banks and Transfusion Services, 27nd  ed. American Association of Blood Banks. 2011.

2. Roback JD, Combs MR, Grossman, BJ, Hillyer CD ed. Technical Manual 17th ed. AABB, 2011
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DOCUMENT HISTORY PAGE

Effective Date:  November 18, 2004
	Change type: new, major, minor etc.
	Changes Made to Document – Describe
	Signature responsible person/Date
	Med. Dir. Reviewed/ Date
	Lab Manager reviewed/ Date
	Date change Imp.

	New
	Released 11-19-04, then rescinded 11-20-04 to add new manufacturer recommendation.
	Ginny Tyler 11-19/04
	NA- removed
	NA- removed
	NA- removed

	Minor
	Changed procedure to only allow saline suspended cells per manufacturers recommendation.
	Ginny Tyler 11/22/04
	
	NA
	

	Minor
	1. Changed autologous to be clearer to the CLS.

2. Do not allow accession number only on the tube as patient identification.
	Ginny Tyler 03/16/05
	N.A.
	N.A.
	

	Minor, Version 3
	Added statements to include mixed field in interpretations. 
	Ginny Tyler 09/14/05
	N.A.
	N.A.
	

	Minor
	Changed type, page 5 #4, from ( to (.
	Ginny Tyler 12/10/06
	N.A.
	N.A.
	

	Minor
	Added Irvine and Work Place Safety.  No version changed needed.
	Ginny Tyler 02/05/08
	N.A.
	N.A.
	

	Major
	1. Change interpretation of weak D as Rh positive.
2. With weak D will need to enter a comment in Patient comment.

3. Divided charts into cord and heel stick and non-cord and non-heel stick (adult).

4. Added attachments.
	Ginny Tyler
07/20/10
	Obtained by: 07/14/10
	N.A.
	

	V. 0.6
	Added control to Rh testing
	Ginny Tyler 07/14/11
	N.A.
	N.A.
	

	V.07
	Added clarification on what to do for the OB patient with weak D
	Ginny Tyler 11/14/11
	Collected by 11/14/11
	N.A.
	

	V.08
	Clarified the weak D testing for OB patients vs Non-Ob patients.  Took the Weak D off the Control section.
	Ginny Tyler 01/16/2012
	N.A.
	N.A.
	

	IMP = Implemented

	


	MasterControl History of Change:

	Change type: new, major, minor etc.
	Version #
	Description of Change

	Major
	11
	· Added That Rh negative blood needs to be given if a historic discrepancy cannot be resolved and transfusion is needed.
· Added the request from OB that Rh weak D moms be a candidate for RhIg.
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TS will repeat testing manually (by tube method).  If 2+ or less on IS, call it a weak D variant


Result as Rh positive.  Put a comment in Patient file (PPI) stating sample  a weak D. 


Interpretation Rh positive, the patient will receive Rh positive blood.  If a woman of child bearing age could be a candidate for RhIg if RRL obtained negative results using their methodology.


Are results from weak to 2+


Yes


All tests are strongly positive


No
 3+ or 4+ 


Ensure you have the right patient sample.


If correct sample continues to give discrepant result,  investigate to see if samples were switched, if possible.


Inform physician of results.  Issue corrected result if possible.


Report as Rh negative



No 
Negative


As a weak D patient, the patient will receive Rh positive blood and if a woman of child bearing age will be a candidate for RhIg


As an Rh negative patient, the patient will receive Rh negative units and if female of child bearing would be a candidate for RhIG.
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Rh neg
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TS will repeat testing manually (by tube method).  If 2+ or less on IS, call it a weak D variant


Result as Rh positive.  Put a comment in Patient file (PPI) stating sample  a weak D. 


Interpretaion Rh positive


Are results from weak to 2+


Yes


All tests are strongly positive


No
 3+ or 4+ 


Ensure you have the right patient sample.


Accept the current Rh type and add note to Results to state the reason for the change.  


Report as Rh negative



No 
D and Weak D neg


As a weak D patient, the patient will receive Rh positive blood and if a woman of child bearing age will be considered Rh positive


The changed Rh will appear on the exception report.  Review the report.


Discrepancy between Historic Rh Type and Current Rh Type


Ensure you have the correct patient sample, or request a new sample, if necessary


If correct sample continues to give discrepant result,  investigate to see if samples were switched, if possible.
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TS will repeat testing manually (by tube method).  If 2+ or less on IS, call it a weak D variant


Result as Rh positive.  Put a comment in Patient file (PPI) stating sample  a weak D. 


Interpretaion Rh positive


Are results from weak to 2+


Yes


All tests are strongly positive


No
 3+ or 4+ 


Ensure you have the right patient sample.


If correct sample continues to give discrepant result,  investigate to see if samples were switched, if possible.


Inform physician of results.  Issue corrected result if possible.


Report as Rh negative



No 
Negative


As a weak D patient, the patient will receive Rh positive blood and if a woman of child bearing age will be considered Rh positive


As an Rh negative patient, the patient will receive Rh negative units and if female of child bearing would be a candidate for RhIG.


Rh Discrepancy between RRL and TS


Rh neg


Result as Rh positive.  Put a comment in Patient file (PPI) stating sample  a weak D. 


As a weak D patient, the patient will receive Rh positive blood and if a woman of child bearing age will be considered Rh positive


Weak D
Positive


Weak D negative
Or Not Tested


Ensure you have the correct patient sample, or request a new sample, if necessary


TS will repeat testing manually (by tube method).  If 2+ or less on IS, call it a weak D variant


Result as Rh positive.  Put a comment in Patient file (PPI) stating sample  a weak D. 


Are results from weak to 2+


Yes


All tests are strongly positive


No
 3+ or 4+ 


Ensure you have the right patient sample.


Accept the current Rh type and add note to Results to state the reason for the change.  


Report as Rh negative



No 
D and Weak D neg


As a weak D patient, the patient will receive Rh positive blood and if a woman of child bearing age will be a candidate for RhIg


The changed Rh will appear on the exception report.  Review the report.


Discrepancy between Historic Rh Type and Current Rh Type


Ensure you have the correct patient sample, or request a new sample, if necessary


If correct sample continues to give discrepant result,  investigate to see if samples were switched, if possible.



