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PURPOSE: 

The prewarm technique procedure allows the detection of warm antibodies / ABO antibodies while preventing cold agglutinins from reacting with cells, complement binding is not initiated & thus interference in the indirect antiglobulin / compatibility test is avoided.

BACKGROUND:

Cold agglutinins are often found in the serum, including the serum of individuals who have never been transfused or pregnant.  Cold antibodies tend to give more strongly positive reactions as the incubation temperature is lowered & nearly always bind complement (this could cause reactions seen in an immediate spin crossmatch).  The only cold agglutinin that regularly does not bind complement is Anti-M.  The other antibodies eg. Anti-I, -IH, -P1, -Lea can usually initiate complement binding very efficiently.

A difficulty arises, however, when complement bound by a cold agglutinin causes a positive reaction in the antiglobulin phase of testing.  Anti-I or Anti-IH are found very frequently in sera & the complement bound by these antibodies can cause a great deal of difficulty in the interpretation of some positive reactions obtained in the indirect antiglobulin tests.

The prewarm technique is a very valuable method for preventing complement “interference” caused by Anti-I or Anti-IH but it can also prevent the detection of specific cold antibodies (eg. Anti-M or Anti-N) if they have not been identified prior to crossmatching.

The prewarm technique can be used in both antibody identification tests & in the crossmatching procedure (full or immediate spin).  Before prewarming is used in a crossmatch, it is essential to determine the specificity  of the cold agglutinin present in the patient sample. 

SPECIMEN: 


Patient Preparation: 

No special preparation of the patient is required prior to specimen collection.  Blood samples should be collected by approved medical procedures.

Type:


Fresh serum or plasma (EDTA plasma preferred)

Handling Conditions:


Testing should be performed as soon as possible. The specimen should not be stored for 
longer than 3 days before testing. Samples that cannot be tested immediately should be 
separated from cells and stored at 2-8ºC .


Alternately, serum/plasma may be frozen for extended storage.

EQUIPMENT AND MATERIALS:

Equipment:




Calibrated centrifuge and/or calibrated serofuge



37oC Waterbath & dry heat incubator



Interval timer



Microscope

Materials:



Reagents:




Anti-IgG



Isotonic Saline



Screening cells and/or Panel cells



Coombs Control Cells (IgG sensitized cells


Supplies:




Transfer Pipettes



10x75 Test Tubes



Test Tube Rack(s)



Donor Unit Segments 

PREPARATION:


Donor cells must be made into a 3-5% cell suspension with at least one wash.  Bring samples and reagents to room temperature before use.  Bring bottle of isotonic saline to 37oC in waterbath.

STORAGE REQUIREMENTS:

Screening cells, Anti-IgG and AHG Control Cells must be stored at 2-8oC and must not be used beyond expiration date.  Do not use if sera appears turbit.  Donor segments must be stored at 1-6oC and may be used up to the end of their dating.
QUALITY CONTROL:

Quality control is performed on Screening Cells, Anti-IgG & AHG Control Cells regularly as per QC schedule.

PROCEDURE 
Indirect Coombs Test and Full Crossmatch Procedure (PWIgG)
1. Prewarm a squeeze bottle full of saline by placing it in a 37–40oC waterbath for approximately 30 minutes.

2. Place a tube containing at least 6 drops of patient’s serum for each cell to be tested at 37oC for approximately 15 minutes.

3. Label one tube for each reagent or donor sample to be tested.  Add one drop of 2-4% saline suspended rbc’s to each tube.

4. Place the tubes containing rbc’s at 37oC; incubate for approximately 15 minutes.

5. Place an appropriate amount of Anti-IgG in a test tube (2 drops per tube to be tested); incubate for approximately 15 minutes.

6. Place an appropriate amount of transfer pipettes into clean test tubes and place at 37oC for approximately 15 minutes.

7. Without removing the tubes from the 37oC environment, add appropriate amounts of prewarmed patient serum to the prewarmed cell suspensions.

8. Gently mix the contents of tubes and allow incubation to continue at 37oC for 30 minutes.

9. After incubation for 30 minutes, do not remove any of the tubes from the incubator until they have been filled with prewarmed 37oC saline.

10. Centrifuge and decant the saline from only one or two tubes at a time and immediately refill the emptied tubes with 37oC saline.

11. Continue this warm washing process until all of the tests have been washed at least four times.

12. Add two drops of prewarmed Anti-IgG to each tube, mix gently, centrifuge for 15 seconds. Place tubes back into the water bath  and examine one at at time for agglutination macroscopically and microscopically. Grade and record reactions.

13. Check negative or weak reactions with AHG Control Cells. Record reaction.

Immediate Spin Crossmatch Procedure (PWIS):

1. Prewarm a squeeze bottle full of saline by placing it in a 37–40oC waterbath for approximately 30 minutes.

2. Make up a 5% suspension of donor cells using saline that is at 37–40oC.  Store the prepared donor suspension at 37oC until use.

3. Place a tube containing at least 2 drops of patient’s serum/plasma for each donor crossmatch to be tested at 37oC for approximately 10 minutes.

4. Label one tube for each donor crossmatch to be tested.  Add one drop of 5% saline-suspended donor cells to their appropriate tube and incubate for 10 minutes.

5. Without removing the tubes from the 37oC environment, add 2 drops of prewarmed patient serum/plasma to the prewarmed donor suspensions.

6. Gently mix the contents of tubes and centrifuge for 30 seconds at 3200-3400 rpm.



Resuspend, and immediately read reactions macroscopically. Record results.
REPORTING RESULTS:

Reporting  Format:


No agglutination or hemolysis, report: negative or compatible.

Agglutination and/or hemolysis: Further antibody investigation must be performed.  Donor units shall not be released before difficulties are resolved.

PROCEDURE NOTES:

1) 
The prewarm technique, it is essential that a temperature of approximately 37oC be maintained at all times so that the Anti-I or Anti-IH cannot react with the antigen and cause complement binding.  For this reason, the pre & post incubation centrifugation steps must be omitted.

2)  An antibody investigation must always be done before the prewarm technique is used (see protocol for both antibody investigation and immediate spin crossmatch problem solving).

3) 
Once specific cold antibodies have been recognized in a serum, donor blood lacking the appropriate antigen can be chosen.
LIMITATIONS OF THE  PROCEDURE:

1)
Current scientific evidence indicated that the exclusive use of anti-IgG for this purpose may result in the failure to detect some blood group antibodies.  Furthermore, the reactions of some complement binding IgG antibodies may be considerably enhanced when the Anti-Human Globulin reagent contains Anti-Complement in addition to Anti-IgG.

2)
Red cells with a positive DCT can not be used in indirect antiglobulin test procedures.

REFERENCES:
1. American Association of Blood Banks, Technical Manual
2. Dominion Biologicals Limited, Anti-Human Globulin/Anti-IgG product insert; 1998. 
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