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	Subject: Investigation of a Positive Antibody Detection Test




INVESTIGATION OF A POSITIVE ANTIBODY DETECTION TESTPRIVATE 

PURPOSE
Antibody identification is performed in order to determine the blood group specificity of the patient's antibody(ies), and to determine whether the findings represent alloantibody or autoantibody whenever:

·  An antibody detection (screening) test is positive,

·  A crossmatch is positive after an antibody detection test was negative,

·  A patient’s forward (cell) and reverse (serum) ABO grouping is discrepant..

Antibody identification is essential for evaluating the clinical significance of the initially positive test and selecting blood for the recipient.
PRINCIPLE
In blood group antibody investigation the patient's plasma or serum is tested against a panel of reagent RBCs.  These cells, like the screening cells, are group O RBCs which have been antigen-typed for major blood group systems.  The pattern of positive and negative results is analyzed to identify the specificity of the antibody and eliminate other specificities.  In most cases the RBC panel is prepared by a manufacturer specifically for this purpose, but such a panel may also be selected from the laboratory's stock of frozen, rare RBC samples, or from a number of different manufacturer's panels, depending on the needs of the specific case.  Information is also derived from direct antiglobulin testing (DAT), testing after adsorption or neutralization of the unknown serum, testing chemically modified RBCs, patient antigen typing, and other methods.

Patient plasma or serum is typically tested against the panel RBCs by the same indirect antiglobulin test (IAT) method as is used for the antibody detection test.  However, other methods may be used in panel testing; in this case refer to the specific procedure for the use of these reagents in order to determine the appropriate IAT technique.

POLICIES
1.
When a patient has a positive antibody detection (screening) test, a workup is required, and RBCs are not to be released for transfusion prior to the completion of serological testing.  In a true emergency situation the physician may authorize release of a unit on consultation with a blood bank physician.

2.
Whenever a serologic workup is performed, as a minimum standard blood group antibodies reactive at 37o and AHG phase having the following specificities are to be ruled in or out if possible:


A.
Anti-D, -C, -E, -c, -e


B.
Anti-M, -N, -S, -s


C.
Anti-K, -k


D.
Anti-Jka, -Jkb

E.
Anti-Fya, -Fyb

F.
Anti-Lea, -Leb

G.
Anti-P1

3.
A complete immunohematologic workup is performed:


A.
For patients and donors with a positive antibody detection test or other evidence of a blood group antibody and no history of a previous workup,


B.
On any specimens that are showing evidence of new reactivity, (positive reactions with screening cells lacking antigens to which previously demonstrated antibodies are directed, stronger reactions, newly positive DAT or autocontrol, positive crossmatch with 'antigen-negative' cells).

4.
For repeat workup/antibody detection of patients with a past history of blood group antibodies, testing is performed with a cell panel comprised of RBCs selected to rule out clinically significant antibodies other than those the patient has already formed along with one RBC which is antigen positive for each antibody the patient has already formed.  Refer to "Additional Testing; Selected Red Cells" below.
5.
For patients with serum autoantibodies for whom underlying alloantibodies must be ruled out by warm autoadsorption or alloadsorption, this workup must be performed on any pretransfusion sample received more than 6 days after the last sample (i.e. once a week).  However, compliance with the compatibility policy for warm autoantibodies may require preparation of adsorbed serum within this time period.

6.
Reaction results with HPC treated cells or pre-warmed technique should not be used for “ruling out” antibodies.  HPC treatment is used to demonstrate HLA specificity.  Pre-warmed technique is used to investigate an antibody’s clinical significance, and can be used to perform crossmatches once antibody identification is complete.

SPECIMENS
Tube testing methods may be used with either serum (clotted blood samples) or EDTA-anticoagulated plasma.  The latter is the preferred specimen for antibody detection and identification using the gel method, but serum can be substituted.  RBCs from an EDTA-anticoagulated specimen are preferred for the DAT.

It may be convenient to obtain additional patient RBCs and serum from other laboratories. 
MATERIAL AND EQUIPMENT
In addition to those listed in “General Principles of Immunohematologic Testing” procedure:

1.
A red cell panel selected for identification of common allo-antibodies.  Panels may be commercially-prepared or prepared in-house.  The cells are diluted to a 2-4% suspension for tube testing and to a 0.8% suspension for use in the gel test.  A panel of RBCs selected from multiple commercially–prepared panels and/or frozen, rare RBC samples may also be used.  A clean copy of the antigen matrix is needed for commercially-prepared panels; for selected cell panels the cell phenotypes should be copied onto a blank panel matrix. 
2.
Immunohematology Problem Worksheet (appendix 221.2)
3.
Red Cell Phenotype sheet (appendix 221.3)
4.
Miscellaneous Serologic test Sheet (appendix 221.3
5.
Additional materials required in specific procedures employed in antibody identification as outlined in the specific serologic procedures.
PROCEDURE
Clerical
Prior to starting the serological work all information requested at the top of the Immunohematology Problem Worksheet should be sought and recorded.  Particularly important is the history of transfusion and a diagnosis.  The information is obtained from the nursing staff, previous Blood Bank records, or the physician's office.  

In addition, the urgency of transfusion must be established.  Consult a supervisor or blood bank physician if a significant delay in an urgent transfusion is expected, or if elective surgery may need to be delayed.

Serologic Testing
1.
Test the serum against an antibody identification red cell panel using the same method as used for the antibody screen.  Interpret as outlined below (Analysis of Antibody Identification Panels). 

2.
Type the patient's/donor's red cells for the antigen corresponding to any presumptive antibody specificity(s).
3.
Perform a DAT.

4.
If the DAT is positive and transfusion is urgent (e.g. patient is in the operating room), repeat the antibody detection test using LISS enhancement and interpret as in "Urgent Release of RBCs" below.

INTERPRETATION
Analysis of Antibody Identification Panels
1.
Any cell which did not react with the patient's plasma or serum is used as a “rule-out cell”.  Any antigen present on such a cell in double dose expression is crossed out over the “+” sign within the antigen matrix sheet and at the top of the sheet.  Certain specificities can be crossed out on the basis of failure of the serum to react with antigens expressed in single dose; this includes C or E when anti-D is present, K, Cw, and other low frequency antigens.

2.
Examine the antigens NOT crossed out against the pattern of reactivity to determine possible specificity(s) of the serum.  If all of the reactions, or all of the reactions of a certain strength or phase of reactivity, are explained by the presence of a single antibody specificity, that is the(a) presumptive specificity of the serum.

3.
A given antibody specificity is demonstrated when:


A.
There are 3 reactive cells which have the corresponding antigen,



EXCEPTION: If the pattern of reactivity suggests that more than one antibody specificity is present, then there should be 3 reactive cells for each antigen specificity in isolation (cell has only one of the corresponding antigens).


B.
There are 3 non-reactive cells which lack the corresponding antigen,



EXCEPTION: Antibodies may show the "dosage" phenomenon, by which a given antiserum is reactive only with RBCs having a "double-dose" (homozygous expression) of the antigen.


C.
All of the clinically significant, commonly encountered specificities (see policy #2, above), other than the presumptive specificity(s), have been ruled out on a cell with double dose expression.



EXCEPTION: It may not be feasible to rule out some specificities on RBCs with double dose antigen expression; e.g. anti-K, anti-C or -E present with anti-D, etc.


NOTE: If condition 3A is not met, testing of "rule in" cells is necessary as outlined below.


NOTE: If condition 3C is not met, testing of "rule out" cells is necessary as outlined below.

Criteria for Completion/Further Testing
At this point antibody identification is considered complete if:

1.
The panel results are consistent with one or more clear cut antibody specificities satisfying the conditions for identification given above.

2.
The patient is shown to LACK the corresponding antigen(s),

3.
The DAT is Negative.


NOTE: Antigen phenotyping may be complicated by a positive DAT or history of transfusion. In the former case glycine EDTA or chloroquine treatment may be required; in the latter typing may be made possible by performing a reticulocyte separation.

Urgent Release of RBCs for Transfusion
If the following conditions are met the presumptive identification is a warm autoantibody in the serum, and RBCs can be issued immediately, prior to completion of all testing:

1.
The DAT is positive (EXCEPTION: must perform eluate for mixed field positive DAT),

2.
The gel antibody detection test is positive with one or more screening cells and the pattern of reactivity in the gel panel does not suggest alloantibody specificity(ies),

3.
The antibody detection test using LISS-enhancement (see Serologic Testing, item 4 above) is negative with both cells

4.
The immediate spin crossmatches are negative (the AHG phase of the crossmatches must subsequently be completed).


NOTE: For recently transfused patients with a mixed field DAT, an eluate must be performed to evaluate the possibility of a DHTR prior to issue of RBCs.


NOTE: Even if blood has been issued, the workup must be completed as for any positive antibody screen and/or positive DAT (i.e. eluates and autoadsorptions).

NOTE: If the patient’s attending physician determines that in order to save the patient’s life, transfusion is required prior to completion of complete antibody identification, RBCs should be issued that are compatible based on the information currently in hand (see Emergency Transfusion procedure). The attending physician must document the emergency by signing an Emergency Transfusion Request form within 24 hours of issue. 
Additional Testing
If the DAT is positive, investigation may be required (see Identification of a Positive DAT procedure).

If the panel results suggest one or more clear-cut specificities, but there are insufficient cells on the panel to satisfy all of the criteria for antibody identification (above) confirm the specificity(s) by testing selected cells as outlined below.  If it is difficult to find sufficient "rule out" cells of the proper phenotype, current or past evidence that the patient expresses a particular antigen will suffice for ruling out the corresponding antibody specificity.

In other situations additional procedures may be required, including indirect antiglobulin tests using other procedures (e.g. testing cells treated with AET, ficin, etc.).  A complete algorithm for each situation can't be given.  However, the items below suggest a number of "next steps" in the solution of immunohematologic problems.

Selected Red Cells
If it is necessary to test additional selected red cells, red cell panels other than the primary panel are available in the laboratory.  Outdated panel cells may be used if they are not showing any turbidity or hemolysis.  For a repeat antibody workup, rule out cells are run (see below).

1.
Selected cells used as "Rule Out" cells.


These are cells negative for the antigen corresponding to the suspected antibody, and positive for other clinically significant antigens as defined in policy #2; cells with double dose expression are chosen if possible. (E.G. if anti‑c is thought to be in the serum, in order to rule out anti‑Fya and anti‑S, choose and test a red cell which is c‑negative, Fy[a+b‑], S[+]s[-].)

NOTE: As mentioned above, current or past demonstration that a patient is positive for a given antigen can substitute for ruling out the corresponding antibody.

2.
Selected cells as "Rule In" or "Proof" cells.


Cells which are positive for a specific antigen but negative for the other antigen(s) to which an antibody is present in the serum are tested. (E.G. if anti‑Fya and anti‑K are thought to be present in the serum, and the anti‑K must be proven, choose a cell which is Fya‑negative, K‑positive for testing).  Three cells positive for each of the antigens, in isolation, are needed to prove an antibody.

If the patient has received RhIG and the pattern of reactivity in the antibody screen suggests the presence of anti-D (i.e. Rh positive antibody detection cells are reactive), test the patient serum with select Rh negative cells as "rule out" cells according to the above criteria.  Additional rule in cells are not required.

If the initial panel shows weak reactions with a few cells, consider the following possibilities and solutions:

A.
A weak antibody against a well-defined specificity; consider repeating the panel using PEG enhancement medium or enzyme treated panel RBCs.
B.
Anti-Bg (e.g. weak reactions with a few RBC samples identified as Bg-positive); consider repeating the testing of all reactive RBC samples using HPC adsorbed serum or panel cells stripped of HLA antigens with chloroquine or glycine EDTA.
C.
A cold-reactive auto- or allo-antibody: consider performing a cold autoantibody study. 
If the DAT is positive with anti-IgG, the initial panel shows reactions with all or most panel RBCs, and there is no history of transfusion, no mixed field reaction, and no previous workup, consider the possibility of a warm-ractive autoantibody.  Perform an autoadsorption and repeat the antibody screen with autoadsorbed serum.
If the DAT is positive with a mixed field reaction or in a patient who has been transfused in the past 3 months, consider the possibility of a new antibody (DHTR or DSTR).  Perform an elution and test the eluate against an RBC panel.

If panel testing suggests the presence of cold-reactive anti-M, -N, or -P1 but the results are equivocal, test a panel using tube technique with a room temperature (or colder) incubation step.  If one of these specificities is demonstrated in the original or low-temperature panel, repeat testing in tubes using the prewarmed technique on one or more cells showing the 37o reactions; if lack of reactivity at 37o and AHG phases is demonstrated, crossmatch compatible units can be issued.
If panel testing suggests the presence of anti-P1 or anti-Lea and/or -Leb, but the reactions are equivocal or make it impossible to rule out the clinically significant antibodies listed in policy #2, consider performing a P1 or Lewis neutralization.

If there is a positive crossmatch after a negative antibody screen or other results suggestive of a cold-reactive autoantibdoy, perform a cold autoantibody study. Results suggestive of a cold autoantibody include reactivity at the immediate spin phase of tube testing of a mixed (“topline”) appearance in a gel test and a positive DAT with anti-C3.
If the initial panel suggests the presence of an HTLA, (weak reactions with all or most panel RBCs), repeat the antibody screen with LISS and 4 drops serum/saline technique.  Consider performing a titration, plasma neutralization, and/or a panel with enzyme- (ficin or papain) and/or AET-treated RBCs.

If the initial panel suggests the presence of an antibody against a high frequency antigen, (reactions with all panel RBCs and a negative autocontrol) determine the patient’s ethnicity. Test the patient’s cells with typing sera specific for appropriate high frequency antigens (e.g. Africans or African-Americans, type the patient for S & s; patients from the Pacific rim, type for Jka & Jkb; etc.).  Alternatively, test the serum against rare cells lacking appropriate high frequency antigens (e.g. for Africans or African-Americans, test a  Fya-,b-cell).  Consider testing the serum against enzyme treated and DTT/AET treated panel cells; if reactivity is eliminated with one or the other agent, refer to appendix #221.1 for possible antibody specificities having that behavior.  The problem may also have to be referred to a reference laboratory.

For patients with blood group alloantibodies who are expected to need frequent or chronic transfusion, (e.g. patients with sickle cell disease, autoimmune hemolytic anemia, aplastic anemia, etc.) consider performing a "complete" antigen phenotype (transfusion status permitting) to facilitate future antibody screening/identification.

REPEAT TESTING OF PATIENTS WITH A PREVIOUSLY IDENTIFIED BLOOD GROUP ANTIBODY
If a patient has been previously found to have a blood group alloantibody, and a repeat antibody screen is requested, testing should be performed with a selected cell panel in place of an antibody screen.  Appropriate cells must be run to rule out antibodies that may have formed since the last test.  Again, a valid demonstration that the patient has a specific antigen can substitute for ruling out the corresponding antibody.  

NOTE:
Since this testing replaces routine antibody screening it must be performed within 3 days of transfusion as required by antibody screening policies.  It also replaces repeat antibody identification, as long as there is no evidence of new reactivity as defined in policy #3B above.

As required in policy #5 above, additional testing is required for patients with a plasma/serum autoantibody to rule out the recent formation of underlying alloantibodies.  This typically requires adsorption procedures.  Demonstration of the patient's 'complete' phenotype is very useful for streamlining these procedures.
RECORD KEEPING
Primary results of antibody identification tests are recorded on paper worksheets immediately as the reactions are read. All reactions must be identifiable as to specimen date, date of testing, individual performing testing, method used, and any controls that were run.  Collect all of the panel and other worksheets in the order performed and attach (paperclip or staple) with the Immunohematology Problem Worksheet on top and the Red Cell Phenotype sheet second.  Write in the interpretation (including “unresolved” or “cannot rule out….”) Submit the antibody identification worksheets for supervisory review.  After review, if no additional workup is required these are forwarded to a blood bank physician for review.  After the latter review, and, in certain cases, generation of a physician consultation (at a blood bank physician's discretion) file the worksheets.  For patients with a clinically significant antibody(s) a folder is generated for each patient’s worksheets and filed alphabetically by patient last name. Insignificant antibodies are filed separately by year.
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