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	Principle 
ABO forward grouping and Rh (D) grouping determine the presence or absence of antigens by testing red cells with Anti-A, Anti-B, and Anti-D reagents and observing for agglutination. Weak D grouping determines the presence or absence of a weak form of the D antigen detected by using Anti-D reagent, testing the red cells with antihuman globulin, and observing for agglutination.
ABO reverse grouping determines the presence or absence of expected antibodies produced for the antigens they lack, anti-A and/or anti-B, by testing the plasma with A (A1) and B cells and observing for agglutination.


	Specimen
The specimen of choice is fresh EDTA red blood cells.  
Refer to Specimen Requirements, Labeling and Storage Procedure

	Materials

	Reagents
	Supplies
	Equipment

	· Anti-A, Anti-B, Anti-D, Anti-IgG, and Albumin stored at 2-8oC
· Commercial a1 and b cells stored at 2-8oC

· Coombs Control Cells stored at 2-8oC         

· Saline
	· 12 x 75 mm test tubes
· Pipet tips
	· MTS Pipettor

· Centrifuge/ Cell washer

· Blood bank mirror

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


	Procedure 
Step
Action
1.
Prepare a 3-5% suspension of patient cells in saline in a labeled tube.
2.
Label tubes “A”, “B”, and “D”, “a”, “b” along with the patient’s name or initials.
3.
Add 1 drop Anti-A to “A” tube.

4.
Add 1 drop Anti-B to “B” tube.
5.
Add 1 drop Anti-D to “D” tube.
6.
Add 1 drop of the prepared cell suspension to “A”,”B”,”D”.

7.
Place 2 drops of patient’s plasma into “a”, and “b”.
8.
Add 1 drop of A1 reagent cells to tube labeled “a”.

9.
Add 1 drop of B reagent cells to tube labeled “b”.

10.
Mix the tubes gently and centrifuge for 15 seconds at 3400 rpm.

11.
While observing in the mirror, immediately and completely resuspend the cell buttons and examine macroscopically for agglutination.

12.
Interpret the reactions as negative, 1+, 2+, 3+ or 4+ and record the results following Interpreting Reactions
13.

If patient has not been previously typed, a Recheck (front type, only) is required.
This testing must be done on a different cell suspension from the original typing.  
***If result is AB Positive( go to AB Positive: Saline Control
***If reaction of “D” typing is <1+ (go to D reaction: <1+
***If result is Rh negative ( go to Rh Negative: Weak D testing
AB Positive: Saline Control

14.
Label a tube for “Ct” and add one drop of 6-8% Albumin.  (Prepare 6-8% Albumin on the day of use

                                                                                                as follows:

                                                                                                0.1ml 22% Albumin and 0.3 ml Saline)
15.
Add one drop of patient cell suspension to the tube.

16.
Mix gently and centrifuge for 15 seconds at 3400 rpm.

17.
While observing in the mirror, completely resuspend the cell button and examine macroscopically for agglutination.
*Control must be negative for testing to be valid.  Repeat testing, if necessary. If transfusion is required before Rh can be determined, transfuse Rh negative blood.
18.
Results ( Add Optional Subtest(Choose SalCon( OK
19.
Record results per Resulting Testing from the Pending Worklog.
D Reaction: <1+

If reaction in “D” tube is <1+ ( repeat testing, including a 37°C incubation.

If repeat testing is still <1+ ( patient may be a “Partial D” ( Proceed to Special Needs after Step 39.
Rh Negative: Weak D testing

DAT testing must be done in conjunction with Weak D testing.
A positive DAT invalidates Weak D testing. Transfusion of Rh negative blood would be indicated until discrepancy is resolved.
20.

With the cursor in the

              Anti D result area 

a) Results ( Add Test (Battery: type WEAKD or scroll ( OK
21.
Label a tube for “Ct” and add 1 drop of 6-8% Albumin.  (Prepare 6-8% Albumin on the day of use

                                                                                            as follows:
                                                                                            0.1ml 22% Albumin and 0.3 ml Saline)
22.

Add one drop of patient’s cell suspension.
23.

Mix the tube gently and centrifuge for 15 seconds at 3400 rpm

24.

While observing in the mirror, completely resuspend the cell button and examine macroscopically for agglutination.  If the control is positive, repeat testing. 

25.
Incubate “D” tube and “Ct” tube at 37°C for 15-60 minutes.
26.

Mix the tubes gently and centrifuge for 15 seconds at 3400 rpm
27.

While observing in the mirror, completely resuspend the cell buttons and examine macroscopically for agglutination. 

*Control must be negative for testing to be valid.  Repeat testing, if necessary. If transfusion is required before Rh can be determined, transfuse Rh negative blood.
28.

If the reaction is positive after the 37(C incubation, the patient is Rh positive and testing is complete.  Result as follows:

WEAKD 

WEAKD

Not Tested

(Patient)

Interpretation:

Comments

Reactions:
Anti-D

SalCon

INV

37°C

1
0

IAT

NT

NT

CC

NT

NT

 Change immediate spin reading of Anti-D in GRH to match reading at 37(C ( For example:

GRH
GRHT
Not tested
(patient)

Interpretation
Comments
Reactions
Anti-A
Anti-B
A1 cells
B cells
Anti-D
O POS
Rh positive after incubation at 37

0
0
4
4
1
Enter Patient Comment as follows:        

File( Open ( Patient

Edit (on tool bar) ( Edit Patient Comment

Description:  “Rh positive after  incubation at 37”

29.

If the reaction is negative after the 37(C incubation, wash tubes at least 3 times.

30.

Add 2 drops Anti-IgG to both tubes.
31.

Mix gently and centrifuge for 15 seconds at 3400 rpm.

32.

While observing in the mirror, completely resuspend the cell buttons and examine macroscopically for agglutination.

33.

Interpret the reactions as negative, weak +, 1+, 2+, 3+, 4+, and record the test results per Resulting Testing from the Pending Worklog.
34.

Add one drop of Coombs Control Cells to all negative reacting tubes.

35.

Mix gently and centrifuge for 15 seconds at 3400 rpm.

36.

While observing in the mirror, completely resuspend the cell buttons and examine macroscopically for agglutination.

37.

Interpret the reactions as negative, weak +, 1+, 2+, 3+, 4+, and record the test results per Resulting Testing from the Pending Worklog.

· A reaction less than 2+ is an invalid result and testing must be repeated.
38.

With cursor in the Anti-D result field

Results(Add Optional Subtest( Choose WEAKD(OK
39.

Record the Optional Subtest result per Resulting Testing from the Pending Worklog.
WEAK D NEGATIVE:

WEAKD 

WEAKD

Not Tested

(Patient)

Interpretation:

Comments

Reactions:
Anti-D

SalCon

NEG
37°C

0
0
IAT

0
0
CC

3
3
GRH
GRHT
Not tested
(patient)

Interpretation
Comments
Reactions
Anti-A
Anti-B
A1 cells
B cells
Anti-D
Weak D

O NEG

0
0
4
4
0
0
Testing is complete.

WEAK D POSITIVE:

WEAKD 

WEAKD

Not Tested

(Patient)

Interpretation:

Comments

Reactions:
Anti-D

SalCon

POS
37°C

0
0
IAT

2
0
CC

NT
3
GRH
GRHT
Not tested
(patient)

Interpretation
Comments
Reactions
Anti-A
Anti-B
A1 cells
B cells
Anti-D
Weak D

O WKD
0
0
4
4
0
2
Weak D Positive and Partial D patients must receive Rh Negative blood

Special Needs must be entered as follows:
Step
Prompt
Action
1.
File ( Open ( Patient
2.
Patient ID field or MR# field 
Enter information ( Query
3.
Edit (on tool bar)
Edit Patient Special Need
4.

Find

Scroll to Weak D Pos Patient or PartialD
5.

OK

6.

OK

Notification of Special Needs  (red S) now appears on the At-A-Glance-Bar



	Interpretation

Refer to Interpreting Reactions Procedure.
· Agglutination or hemolysis constitutes a positive result.
· A smooth suspension with no agglutination or hemolysis constitutes a negative test result.
                                        Blood Type Frequencies

Caucasians

Negroes

Orientals

O

45%

49%

40%

A

40%

27%

28%

B

11%

20%

27%

AB

 4%

 4%

 5%

Pos
85%

92%

99%

Neg

15%

 8%

 1%

Result Reporting

ABO TYPING
ABO Forward Grouping                       

ABO Reverse Grouping 
Interpretation

Anti-A

Anti-B

A1 cells

B cells

ABO Group

0

0

+

+

O

+

0

0

+

A

0

+

+

0

B

+

+

0

0

AB

Forward typing and reverse typing must agree. Any discrepancy must be resolved before results are reported or before transfusion. In case of an emergency, type O cells may be transfused safely. 

RH TYPING

Anti-D

Saline Control

Type

+
Not tested
Rh Positive (O,A,B)
+
0
Rh Positive (AB)
0

0

Proceed to Weak D testing
0 after Weak D testing

&

Check cells ≥2+

0 after Weak D testing

&

Check cells ≥2+

Rh negative

+ after Weak D testing

0 after Weak D testing

Check cells ≥2

Rh Positive Weak D Positive

DAT must be negative to interpret patient as Weak D positive


	Limitations

      ▪     Interpretation of current tests must be compared with the patients past records to detect a possible error or                                         

             potentially dangerous situation.
· ABO discrepancies must be resolved prior to interpretation and selection of components for transfusion.  Refer to the ABO Discrepancy Procedure.

· Some subgroups of A and B antigens may not be detected by Anti-A and Anti-B reagents.

· A1 and subgroups of A may react with equal strength.  Differentiation can be performed using Anti-A1 Lectin.  Refer to Anti-A1 Lectin Procedure.
· Reverse ABO typing performed on infants younger than 4-6 months is not considered valid.  Refer to the Cord Blood Workup and/or Infant Crossmatch Procedure 

	· Since A1, A2, and B cells have many other blood group antigens, a discrepancy between cell and serum grouping tests may occur because the patient plasma contains unexpected antibodies other than Anti-A and Anti-B.  Refer to ABO Discrepancy Procedure.
· The Anti-A reagent may also detect previously unrecognized A antigen in a small number of group B individuals now identified as B(A) cells.  The agglutination is usually weaker than expected, mixed-field, and is easily dispersed.  In cases where the results with Anti-A reagent are questionable, further testing of the red blood cells is required.
· The red blood cells must be suspended in saline and not their own plasma or serum for tube testing.

· If the Rh control is positive (such as a patient with cold agglutinin disease or conditions associated with serum protein abnormalities such as multiple myeloma), an Rh can not be determined until the discrepancy is resolved.

· Red blood cells coated with antibody that are direct antiglobulin test positive may give weak reactions with Anti D reagent, due to decreased availability of antigen sites because of antigen blocking or steric hindrance.  In extreme cases, false negative results may occur.
· Red blood cells demonstrating a positive direct antiglobulin test cannot be accurately tested for WeakD.

	Safety

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

	Related Documents

Specimen Requirements, Labeling, and Storage
Cell Suspensions and Conversions
Interpreting Reactions
ABO Discrepancies 
Resulting Testing from the Pending Worklog

A1 Antigen Type-Lectin 
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