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I.

Principle:

Antibodies react with red cells possessing corresponding antigenic determinants.  These antibodies may agglutinate red cells directly, in saline or potentiating media (such as PEG, LISS or high protein media), or indirectly in antiglobulin testing.  Identification of an allo or auto-antibody to red cell antigens requires testing the serum of the patient against a panel of selected red cell specimens with known antigen composition. This facilitates selection of compatible blood for transfusion.  Most clinically significant antibodies can be identified by agglutination in routine procedures using reagent red cells of known antigenic constitution.

The frequency that antibody identification panel will be tested is as follows:

1 The initial time the patient’s antibody screen is positive.

2 For patients with known antibody, if there is more than a 1+ change in reactivity strength in the screening cells that are positive for the corresponding antigen.

3 For patients with known antibody, if there is a change in the phase of the reaction from the previous screen results.

4 For patients with known antibody, a screening cell not possessing the corresponding antigen to the known antibody is now reactive.

5
When antigen negative donor units are incompatible.

II.
SPECIMEN REQUIREMENTS

A. Plasma from an EDTA specimen is preferred.

B. Serum from a freshly clotted tube is acceptable.

C. Serum separator tubes are not acceptable.

D. Heelsticks are not acceptable.

E. Hemolyzed specimens are not acceptable since hemolysis may mask a hemolytic reaction.

III.
SAFETY
A. Universal precautions are to be followed when handling specimens.

B. Refer to the Laboratory Safety Manual for instructions for the handling of infectious biological material.

IV.
QUALITY CONTROL

A control consisting of the serum and autologous red blood cells suspended in saline should be tested in parallel with the antibody identification panel.  A positive reaction indicates patient abnormality which must be resolved before the test results can be interpreted.
V.
REAGENTS AND EQUIPMENT

Commercial antibody identification panels: These are Group O red cells from individual donors.  These donor cells differ in antigenic configuration and are selected to enable identification of most single antibodies, as well as a majority of the frequently found combinations of antibodies.  The presence or absence of antigens of each of the major blood group systems is indicated on the antigrams supplied from the manufacturer.

Materials: (IgG Gel Card Method)
· Red Cell Reagent Identification Panel (Panel)

· Panel Sheet

· Selected Cell Panel Sheet
· Biohit Pipettor
· IgG Gel Card
· Saline
VI.
PROCEDURE – ANTIBODY PANEL
1) Label the MTS Anti-IgG Card with the appropriate identification and test information.
2) Remove the foil seal from themicrotubes to be used.
3) Add 50 µL of each of the 0.8% red cell suspensions being tested i.e. patient, donor,

antibody screen and/or panel cell, to its labeled microtube. Do not touch pipette t
o gel

card. Refer to Pipetting SOP. #11 on your panel screen is an auto control. The 3% 
patient cell suspension is made into~ 0.8% suspension. For your auto control.

4)Pipette 25 µL of serum or plasma to the labeled microtubes. Refer to Pipetting SOP.
            5)Incubate at 37 ± 2C for 15 minutes. May be incubated for a maximum of 30 minutes.
6) Centrifuge the gel card at the preset conditions of 895 ± 25 RPMs for 10 minutes.
7) Read the front and the back of each microtube macroscopically and record reactions 
Interpretation of Results:

Hemolysis in the absence of a hemolyzed sample or agglutination of any of the red cells indicates the presence of an antibody directed against the corresponding antigen, which is present on the screening cells. 

No agglutination or hemolysis of the screening cells is a negative test result and indicates the absence of an antigen/antibody reaction.
Interpretation of mixed-field reactions must be done with caution.  The presence of fibrin, clots or particulates may resulting mixed field reactions.  Mixed-field reactions are generally only observed 
in tests containing a dual population of red cells, such as a transfused patient, bone marrow recipient or when a pooled cell sample is used for testing.  However, not all mixed cell situations have a sufficient minor population to be detected.

I. INTERPRETATION OF RESULTS
A. Guidelines for ruling out antigens

Clinically significant antigens are primarily of the Rh, Kell, Duffy, Kidd, S and s groups, but cannot be limited to these because of the wide variety of reactivity that antibodies may demonstrate.  The possibility of antibodies to low frequency antigens and antibodies to antigens normally considered clinically insignificant must be considered, therefore any positive reaction must be investigated in order to insure proper identification.  Prewarmed tests will be used to determine the clinical significance of an antibody that is normally considered clinical insignificant (i.e., A1, M, N, P1, Lea, Leb) but presently reacting at 37o and/or AHG.

Cells that give negative reactions are required to rule out a clinically significant antigen.  In ideal situations at least one of the cells used to rule out an antigen 
will be homozygous for that antigen.  Exceptions to this guideline do exist:  K+,k+ cells may be used to rule out K.  Refer to manufacturer package insert for instructions. 
B. Method for ruling out antigens
1. Review the reactions obtained with the autologous control to determine if the antibody is allo or auto in nature.

2. Delete all antigens present on the red blood cells that are nonreactive at all phases of testing by drawing a slash through the particular antigen at the top of the Panocell Master List.

3. Compare the pattern of agglutinated cells with the profiles of antigens not deleted from the Master List in Step 2. 

a. If only one antigen remains after deleting the antigens present on all nonreactive panel red blood cells, and the pattern of the antigen matches the pattern of reactivity obtained, the specificity of the antibody is tentatively identified. 

b. If more than one antigen remains following the deletion procedure, steps must be taken to identify the multiple antibodies that might be present (Steps 4, 5, and 6).
c. Positive and negative results that do not fit any of the established patterns for any antigens may indicate the presence of multiple antibodies, or antibodies to unspecified antigens.

4. If additional cells are available on another panel (or screening cells) that will assist in ruling out any remaining antigens, those additional cells may be run individually. 

5. If multiple antibodies are suspected, review the phases at which agglutination has occurred and the strengths of the reactions. The pattern of reactions obtained at each test phase, when each phase is considered independently, may match the profile of an antigen on the Master List, thus giving a clue to the specificity of at least one of the antibodies that might be present. If all reactions occur at the same phase or phases, differences in strengths of reactions might also give a clue to the antibodies present. 

6. If antisera is available, test the patients own red cells for antigens corresponding to antibodies suspected. If the patient’s red blood cells possess the antigen, it is unlikely that the corresponding antibody is present, unless the autocontrol is positive. If antisera is not available send a patient specimen to Coastal Bend Blood Center for phenotyping. 
7. If it is not possible to identify the antibody, have two 7mL pink top (EDTA) tubes and one 5mL red top tube sent to COASTL BEND BLOOD CENTER OR SPOHN SHORELINE BLOOD BANK.   ALL STATS ARE SENT TO CBBC.
 (See Sending Specimens to CBBC OR SHORELINE BB policy).

8. Contact the floor in order to ascertain expected blood usage.

9. If antisera is available, phenotype units for the appropriate antigen and crossmatch the negative units or order phenotypically negative units from CBBC and crossmatch the units after arrival.
10. Always refer to the manufacturer’s package insert or contact the Lead Technologist or Lab Manager if any questions arise during testing or interpretation of Antibody rule out testing. 

RESULT REPORTING

A. A blood Bank Extended Worksheet is to be completed on all patients requiring an antibody panel.
B. On the Antibody Panel record patient’s name, hospital number, date, tech’s initials, and results.  Attach this sheet to the Extended Worksheet.
C. Results are to be documented in the LIS.

D. Anti D identified from patients who have recently received Rhogam injections are not considered true antibodies.  When the identification of Anti D is completed and confirmation of a Rhogam injection is made the following documentation is made in the LIS.  The Antibody ID is NP’d and the result of the antibody screen is commented “ANTI RHIG DUE TO RHIG INJECTION” (Refer to Antibody ID post RhIg policy and procedure). 
E. Agglutination or hemolysis of any cell at any phase of testing constitutes a positive test and indicates the presence of antibody(ies).
F.        
Adherence to the manufacturer’s package insert is critical to test performance.
SPECIAL PROCEDURAL NOTES AND PERFORMANCE CHARACTERISTICS

A. Upon completion of antibody identification, the patient must be phenotyped for the corresponding antigen in order to ensure proper identification.  Follow phenotyping procedure instructions for the individual antisera used.

B. Low frequency antigens and homozygous conditions for all antigens exhibiting strong dosage effects may not always be present on the panel cells therefore; negative reactions with the panel cells do not always indicate the absence of the unexpected antibodies in the serum.
C. False positive or negative results may occur due to deviations from manufacturer recommendations for handling, testing and interpreting the results of the reagents in use. Strict adherence to the manufacturer’s package insert is critical. 
D.
The following tables classify antibodies according to common characteristics.  This list includes only the more common antibodies and not all specificities.

__________________________________________




Cold Reacting Alloantibodies (usually IgM)










_______





Anti – A1




Anti – M





Anti – S  (sometimes)




Anti – P1





Anti - Lea




Anti - Leb




Anti - Lua




Anti – Vel – clinically significant



____________







  







____________




Warm Reacting Alloantibodies (usually IgG)



______




__________




Anti-C, -D, -E, -c, -e (all Rh specificities)




Anti-K, -k (all Kell specificities)




Anti-Jkaa,-Jkb



Anti-Fya, - Fyb  (all Duffy specificities)




Antibodies classified as high titer low




  Activity (HTLA)




HLA related antibodies (e.g.,Anti-Bg)



Antibodies directed against high incidence




    Antigens (refer to table VI)



Autoantibodies – Cold Reacting




Anti – I

Anti – i

Anti – H

Anti – HI

Anti – Pr (rare)







_________________
CLINICAL CORRELATION

A. A positive antibody screen indicates the presence of an autoantibody or alloantibody.  The specificity and/or clinical significance of the antibody should be determined prior to transfusion.  However, immunohematologic evaluation must be abbreviated in emergency situations to avoid transfusion delays.  In all cases, 
the risk of transfusion must be weighed against patient benefit.  The following statements are intended to assist with these critical decisions.

1. A patient history is always important:  A patient who has never been transfused and has never been pregnant will not have a significant alloantibody.

2. Review of patient immunohematologic records may reveal previously identified antibody.

3. The pattern of serologic reaction (e.g., reaction anti-IgG phase) suggests likelihood of significant antibody.
In emergency situations, blood must occasionally be used on a least incompatible basis after consultation with the medical director and attending physician.  In the bleeding patient, requiring immediate transfusion, maximizing red cell survival is far less important than restoration of volume and oxygen-carrying capacity.

In non-emergency situations, whenever a non-resolved positive antibody screen might result in cancellation of an operative procedure or delay in transfusing a non-surgical patient, the medical director must be consulted.
· REFERENCES

American Association of Blood Banks.  Technical Manual.  17th ed.  Bethesda:     

            American Association of Blood Banks, 2011.
ORTHO® Reagent Red Blood Cells Panel  

Compiled By: Kay Gray and Barbara A. Herro
Revised by: Elsa Escobar
Revised by: Jessica Mercer
[image: image1.jpg]Identification of Alloantibodies to Red Cell Antigens

RAEAGENT RED CELL PANEL
NEGANIVE AUI'I'O CONTROL
v v v
SOME CELLS POSITIVE ALL CELLS POSITIVE SOME CELLS POSITIVE
(SAME STRENGTH AND PHASES) (DIFFERENT STRENGTHS (DIFFERENT STRENGTHS AND/OR PHASES)
SOME CELLS NEGATIVE AND/OR PHASES) AND SOME CELLS NEGATIVE
Suspect Singls Antibocy Suspect Muitiple Antibodles Suspect Multipfe Antibodles
—Tast other selectod colis to —Test selected cefls to canfirm and
ellminate cther specificitica eliminato specificitiod
—Tas| patient’s cells to confirm —Addiional techniques mey bo useful
they lack antigen - (enzymos)
—Test patient's colts to conflrm
they lack entigens
\Z v ! v
ALL CELLS POSITIVE WEAK REACTIVITY SEEN WITH SOME CELLS, * ONLY ONE CELL POSITIVE
(SAME STRENGTH AND SAME PHASE) ALL SPECIFICITIES ELIMINATED (DONOR UNIT OR PANEL CELL)
Suspect Antibody to High-Incidence Antigen Suspect Weokly Reactive Antibody or Suspoct Antibody to Low-Incldence Antigen or
(See also Multiple Antibodies) Antibody Showing Dosage Antibody to HLA Antigen

—Test colls nagative tor high-incidenca
antigens

—May need help trom Roference Laboratory
for identitication or eonfirmation

—Test pationt's cells o confirm
they lack antigen

-
Figure 17-1. Approaches for identifying antibodies (modified trom Brendal®).
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