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1 PRINCIPLE:

Human blood carries antigens on the red cells and antibodies in the plasma. The ABO phenotypes are determined by the presence or absence of two antigens (A and B) on red cells and the naturally occurring antibodies or isoagglutinins directed against the missing A or B antigens. Transfusion of ABO incompatible blood can be associated with acute intravascular hemolysis, renal failure, and death. ABO typing and ABO compatibility testing remain the foundation of all pretransfusion testing. The Rho or the D antigen is found in 85% of Caucasians, and because of its clinical importance, individuals have been designated as “Rh Positive” or “Rh Negative” on the basis of possessing or not possessing the D (Rho) antigen. Because of the immense importance of the ABO and Rh blood group systems in transfusion, it is essential that all patient and donors have ABO and Rh blood typing determined. 

The method of grouping red cells with Anti-A, Anti-B, Anti-A,B, and Anti-D is based on the principle of hemagglutination. Under proper conditions, a red cell antigen will react with its corresponding antibody resulting in red cell agglutination. Forward grouping red cells with anti-A, anti-B, and/or anti-A,B is used to determine the ABO group of a patient and/or donor. Grouping red cells with Anti-D is used to determine the Rh group of a patient and/or donor. In the reverse typing, known A1 and B antigens are tested against unknown antibodies in the patient’s plasma/serum to confirm or exclude the presence of anti-A and/or anti-B. The reverse typing confirms the patient’s forward typing. 
Red blood cells that appear to be Rh negative by direct test methods may be further tested for the Weak D antigen. The Weak D antigen is a variant of the D antigen and is detected by Indirect Antiglobulin Test (IAT) or Weak D test. Weak D typing is performed for both clinical and technical reasons. 
Note: Weak D test is required for neonatal testing of Rh negative babies born to Rh negative mothers and may be used in cases of Rh discrepancies.
Pediatric/neonatal females and females of child bearing age with a Weak D antigen, should receive D negative red cells whenever possible. For practical purposes, the majority of patients with a Weak D antigen will appear to be Rh negative on initial testing and will receive Rh negative blood if a transfusion is required.
Women, who are considered weak D positive may not necessarily benefit from Rh Immune Globulin (RhIG), however, it is common practice to give the product following the birth of a D positive infant because experience has shown the product to be free of significant risk.

2 SPECIMEN:

2.1
Clotted or EDTA anticoagulated blood samples
3 REAGENTS AND SUPPLIES: 
3.1 Anti-A blood grouping sera 
3.2 Anti-B blood grouping sera 
3.3 Anti-A,B
3.4 Anti-D blood grouping sera (Anti-D #1, Immucor; Anti-D #2, Ortho)
3.5 Rh Control – 6% Albumin (see 4.2.1 for preparation instruction)
3.6 A1 and B Reagent grouping cells
3.7 Antihuman globulin reagent
3.8 IgG sensitized cells

3.9 12x75 mm borosilicate tubes and racks
3.10 Disposable transfer pipettes

3.11 Serological Centrifuge 

3.12 Glass marker

3.13 37°C waterbath or incubator

4 QUALITY CONTROL:

4.1 QC is performed on reagents routinely as part of the daily QC schedules
4.2 IgG sensitized cells
4.3 Control for Low protein reagents – Anti-D

Perform a control using 6% albumin, with each test 

Preparation: 6% Albumin from 22% Albumin:
4.3.1 2.8 mL of the 22% albumin

4.3.2 7.2 mL of normal saline

4.3.3 Expiration is one month from preparation date.

5 ABO and Rh TYPING PROCEDURE:

5.1 Label a 12x75 mm tube Patient’s full last name. Label the other blood typing tubes with the first three letters on the patient’s last name and with the test being performed. Place the tubes in the rack as described below.
5.2 Wash a small volume (1-2 drops/0.5mL) of patient’s red cells once in 0.85% physiological saline. Repeat washing until the supernatant is clear. Resuspend the washed cells with saline, making a 2-4% suspension.

5.3 Add the reagents/plasma listed on the left, first; then add the cells listed on the right.
	1 drop Anti -A
	NAM   A
	1 drop 2-4% patients cells *

	1 drop Anti-B
	NAM   B
	1 drop 2-4% patients cells *

	1 drop Anti-D #1
	NAM   Rh1
	1 drop 2-4% patients cells *

	1 drop Pt control (6% albumin)
	NAM   C
	1 drop 2-4% patients cells *

	2 drops patients plasma
	NAM   a
	1 drop 2-4% A1 cells

	2 drops patients plasma
	NAM   b
	1 drop 2-4%  B cells


5.4 Centrifuge each tube for 15 - 30 seconds at 3400 rpm (HIGH SPEED).

5.5 Gently agitate each tube to resuspend the cell button and examine 
macroscopically for agglutination. Grade and record results.
5.6 All negative Anti-D reactions observed shall be further incubated as follows:
5.6.1 Incubate both anti-D #1 and 6% albumin tubes at room temperature for 5 minutes.
5.6.2 Centrifuge both tubes for 15 seconds at 3400 rpm (HIGH SPEED) and examine macroscopically for agglutination. Grade and record results. 
5.6.3 Agglutination at this phase indicates that the patient is Rh positive. If no agglutination is observed at this phase, the patient is Rh negative.

5.7 A confirmatory ABO and Rh type (or retype) is required for patients with no previous history on site (using Anti-D #2). A repeat Rh using the Anti-D2 may also be performed when investigating Rh discrepancies.
The confirmatory ABO and Rh should be performed by a different MLT * (*than who did the initial typing, when available) after the initial ABO Rh has been documented.  A new cell suspension for this testing must be done. A re-confirmation of specimen identity and acceptability is also to be done at this point.
5.7.1 Appropriately label four 12x75mm tubes: Patient cell suspension, Anti-A, Anti-B, and Anti-D2.
5.7.2 Recheck the identity of the patient sample; re-enter the sample with a disposable pipette and prepare a 2-4 % saline cell suspension.

5.7.3 Add one drop of Anti-A, Anti-B, Anti-D2, accordingly

5.7.4 Add one drop of cells suspension to each tube

5.7.5 Spin for 15-30 seconds at 3400 rpm (high speed).

5.7.6 Gently agitate each tube to resuspend the cell button and examine macroscopically for agglutination. Record results

6 WEAK D TYPING PROCEDURE:

Routinely performed on neonate samples of Rh-negative Mothers and may be 
performed to investigate Rh discrepancies.

NOTE:
The anti-D sera being tested must be controlled with the appropriate Rh 
Control serum (6% albumin).

6.1 Appropriately label two tubes for the D1 test and D1 control.
6.2 Place 1 drop of anti-D #1into the tube labeled D test.

6.3 Place 1 drop of Rh Control (6% albumin) into the tube labeled D control

6.4 To each tube, add 1 drop of a 2-4% saline cell suspension prepared from washed red cells.  Mix thoroughly.

6.5 Incubate both tubes at 37oC for 15 minutes.

6.6 Wash the cells ONCE with 0.85% physiological saline, being careful to decant completely after the wash.

6.7 Add 2 drops of antihuman globulin to each tube and mix gently but thoroughly.

6.8 Centrifuge both tubes without delay at 3400 rpm (HIGH SPEED) for 15 seconds.

6.9 Gently resuspend the cell button and examine macroscopically. Cord samples ONLY can be examined microscopically. Read and record results.
6.10 All negative tests must be controlled with IgG sensitized cells (i.e. Coombs Control Cells). Add 1 drop to each negative test and/or control. Mix then re-centrifuge for 15 seconds. Gently resuspend, read and record results. (Control cells must be positive or test is invalid. Refer to Limitations).
7 RESULTS:

7.1
POSITIVE (+):

Agglutination of test cells is observed

7.2
NEGATIVE (0):
No agglutination of test cells is observed 
8 INTERPRETATION:

8.1 Major blood group determinations should be based on the following reaction patterns: 

	
	
	
	
	
	
	Interpretation

	Anti-A
	Anti-B
	Anti-D


	Rh control
	A1 Cells
	B cells
	

	0
	0
	+
	0
	+
	+
	O POS

	0
	0
	0
	0
	+
	+
	O NEG

	+
	0
	+
	0
	0
	+
	A POS

	+
	0
	0
	0
	0
	+
	A NEG

	0
	+
	+
	0
	+
	0
	B POS

	0
	+
	0
	0
	+
	0
	B NEG

	+
	+
	+
	0
	0
	0
	AB POS

	+
	+
	0
	0
	0
	0
	AB NEG


8.1 In interpreting the Weak D test, the cells are Weak D positive IF:
8.1.1 The cells are not agglutinated directly by the anti-D serum (at immediate spin or 5 minute incubation at room temperature) and
8.1.2 Are agglutinated at the antiglobulin phase of the Weak D test, and

8.1.3 There is no agglutination with Rh Control reagent (or, alternatively, a direct antiglobulin test on the cells gives a negative result).

8.2 If Weak D testing is indicated (i.e. testing guidelines met):

8.2.1 If the patient is Rh negative, Weak D positive:

8.2.1.1 Record the patient as “Rh positive”.
8.2.2 If the patient is Rh negative, Weak D negative:

8.2.2.1 Record on the requisition that he/she is Rh negative.

9 DISCREPANCIES:
9.1 When both Anti-D reagents are required for Rh, the reactions strength between the 2 results must be within 2 grades of each other.
9.1.1 E.g. Rh1 (2+), Rh2 (4+) is okay

9.1.2 E.g. Rh1 (1+), Rh2 (4+) not acceptable; repeat test.

9.2 ABO/Rh typing results with weaker reactions (< 2+) or mixed field shall be investigated and explanations documented. 

9.3 All ABO/Rh typing discrepancies must be resolved prior to interpreting the group. 

9.4 Refer to Resolution of ABO Discrepancies procedure
10 LIMITATIONS:
10.1 On rare occasions, red cells coated ‘in vivo’ with immunoglobulin may agglutinate spontaneously and non-specifically in some reagent media. If the test cells are reactive with Anti-A, Anti-B, and Anti-D, an additional control may be required (e.g. patient’s cells suspended in 6-8% bovine albumin; patient’s cells suspended in their own serum, commercial diluent control). If the control test yields a positive reaction, a valid interpretation of the ABO/Rh cannot be made. Further investigation is required.
10.2 False negative or unexpectedly weak reactions may occur with blood samples from persons whose cells represent weak A or B subgroups or with cord red cells from newborn infants whose A and/or B antigens are not fully expressed on their red cells.

10.3 Serological anomalies can occur that may result in unexpected reactions or discrepancies between forward and reverse ABO grouping tests.

10.4 False negative or unexpectedly weak reactions may occur with red cells that have been subjected to prolonged storage conditions.

10.5 Improper technique, inappropriate centrifugation or incubation, dirty glassware and contaminated materials may cause false negative and/or positive results.

10.6 Improper washing of red cells may cause false positive reactions such as those associated with rouleaux or autoantibodies.
10.7 Cord cells heavily sensitized with Anti-D may demonstrate a false negative D immediate spin result.

10.8 Patient cells demonstrating a positive DAT may give weak reactions with Anti-D. A positive Weak D IAT must be validated by a macroscopically negative DAT or a negative Weak D control.

10.9 Quantitatively weak or partial D antigens may express weaker than expected reactions with Anti-D. Patient’s who have been previously typed as Rh negative may now by reactive and type as Rh positive.
10.10 Delays in reading tests, over vigorous re-suspension of red cells buttons, and other technique variables associated with test performance may result in weaker than expected results.

10.11 Novaclone™ Anti-A, Anti-B, Anti-D reagents must not be used to test enzyme treated cells.
11 REFERENCES:
11.1 QMPLS Transfusion Medicine Committee Comments, TMED-0705, 2007-07-12; TMED-0211, March 4/03.
11.2 AABB Technical Manual, 16th Edition, 2008.
11.3 Dominion Biological Limited (DBL) Package Inserts:
11 
Anti-A Product code 5170, Anti-B Product code 5175, 


Anti A,B, NC05A-Revised 02/08.
11 
Anti-D Product code 5350, NC12-Revised 08/08

11 
Anti-IgG, -C3d Product code 5451, NC01 Revised-01/08

11.12 Ortho Package Insert, Anti-D Product code 717380, April 2006

11.13 Immucor Package Inserts: 

11.13.1 
Albumin 22%, Insert code 322-9, Revised 10/06

11.13.2 
A1 / B Reagent Red cells, Insert code 300-16, Revised 
9/10

11.13.3 
Checkcells, Insert code 307-15, Revised 9/10
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