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PRINCIPLE OF METHOD:
Compatibility tests shall be performed before administration of red cell components except for emergency blood requirements.  In such cases, the compatibility tests will be performed ASAP after the blood has been issued.

CROSSMATCH CRITERIA:
       Electronic Crossmatch (EXM)

Is invoked by the LIS with patients with the following:

· No history of clinically significant antibodies.

· A negative antibody screen on the current specimen including autologous or directed units.

· Two determinations of patient ABO/RH group made either on current specimens or by comparison with historical specimens.

· No type, antibody screen or antibody identification tests pending on any current specimens

The immediate spin crossmatch (ISXM) is performed for patients with no history of clinically significant antibodies and a negative antibody screen but no second type has been performed.  See clinical significance for assistance in determining clinical significance of an antibody.

Extended Crossmatch (EXM) testing at 37oC and indirect antiglobulin testing phase (AHG) is required for those patients not meeting criteria in part A, such as patients with a positive antibody screen or patients with a history of a clinically significant antibody.

The cross match expires on the third day after collection and units are released into the general stock as available. Additional units may be added if the cross match has not expired. 

PRETESTING REQUIREMENTS:
Review the blood bank patient history. Previous test results must be compared with current results.  Any discrepancies must be resolved before blood is issued.

The tech performing the crossmatch is responsible for review, resolution of discrepancies, and selection of blood (autologous, directed units, irradiated, etc.).

SPECIMEN REQUIREMENTS:
Recipient (patient) Specimen

1.
Adults:



7-10 ml EDTA (pink) or clotted blood

2.
Newborn – 2 yrs:

Approximately 2 ml clotted blood

3.
2-6 yrs:


Approximately 4 ml EDTA (pink) or 

                                                                   Clotted blood

4.
> 6 yrs:


Approximately 7 ml EDTA (pink) or

                 Clotted blood

UNACCEPTABLE SPECIMENS:

1. Heelstick specimens are not acceptable.

2. Hemolyzed specimens are NOT acceptable since hemolysis may mask a hemolytic reaction.

3. For compatibility testing, the specimens must be less than 3 days old.

SPECIMENS MUST BE VALIDATED:
 Refer to section entitled, “Criteria for Proper Labeling and Acceptance of Validated Specimens”.  

The label on the tube must include the following:  (Each must be confirmed in Meditech)

· Patient’s first and last names

· Patient’s hospital ID number (medical records #)

· Initials of the phlebotomist

· Date and time specimen drawn

· Blood bank ID number

Unacceptable specimens are to be discarded in a red Biohazard bag and a new validated specimen is to be submitted to the Blood Bank.

Specimens with a low hematocrit that look incompatible with life and/or very light colored plasma or serum, must be investigated due to the possibility of diluting alloantibodies.

       DONOR CELLS:

The ABO for all donor units and the Rh type of Rh negative donor units received from CBB must be confirmed upon receipt of blood.  Donor units cannot be used for compatibility testing until the ABO and/or Rh type of the unit is confirmed and documented. Refer to “ABO Typing” and “Rh Typing” procedures.

Upon completion of confirmation testing attach a “Confirmation Testing” sticker with your initials and date to the unit.  If no confirmation sticker is present on a unit, retyping of the unit must be performed before continuing with the compatibility testing.

TESTING TUBE LABELING REQUIREMENTS:
The donor red cell suspension tube: Label a 10x 75-mm test tube with the last three digits of the donor number.  If more than one donor unit is, being tested has the same or similar last three digits, label the tube with the entire donor number.  The bar code label from the back of the blood bag is acceptable means for labeling the tube. 

The crossmatch tube: Label a 10 x75 mm test tube with the first three letters of the patient’s last name and the last three digits of the donor number.  If more than one unit being tested has the same or similar donor number, label the tube with the entire donor number.
 The bar code label from the back of the blood bag is acceptable means for labeling the tube with the donor number.  If patient has a common last name, label the tube with the full last name, and if necessary, the first initial of the first name or full first name.

The retained donor segment tube: The retained segment test tube must be labeled with the complete donor number.  The bar code label from the back of the blood bag is acceptable means for labeling the tube or segment.  The retained donor segment is capped / labeled segment and stored at 2-60C for 7 days.   Afterwards they are discarded in the biohazard bags for disposal.

DONOR RED CELL SUSPENSION METHODS:
Label three 10 x 75 mm test tubes for each unit to be crossmatched: one for the donor red cell suspension, one for the crossmatch, and one for the retained donor segment. 

Make a cut in the donor segment using a hematype segment device and gently squeeze a drop of blood from the donor segment into the tube for the donor red cell suspension.  Wash cells one time in cell washer and make a 2-4% red cell suspension in saline. Washing of cells may be omitted, but washing removes fibrin clots that may interfere with interpretation of results. 

Place the donor segment in the retained donor segment tube.

Using a disposable blood bank transfer pipette, place one drop of washed donor red cells into a properly labeled crossmatch tube along with 2 drops of the patient’s serum.

      SAFETY:
Universal precautions are to be followed when handling specimens.

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

     QUALITY CONTROL:
Quality control of antiserum, reagent red cells and equipment is performed as indicated.  Refer to quality control section of the procedure manual.

REAGENTS AND EQUIPMENT :
Follow manufacturer’s instructions for use of reagents.

Anti-A, Anti-B, Anti-D reagents

A1, B Reagent Red Cells

I, II, III Group O Reagent Screening Cells

Antihuman globulin r
Reagent (IgG)

Coombs control cells

0.9% Saline

Centrifuge

Automatic cell washer

370C incubator

Microscope

PROCEDURES INCLUDED IN ROUTINE CROSSMATCH:
ABO and Rh typing of recipient and donor.  Refer to procedures entitled, “ABO Typing” and “Rh Typing” in the procedure manual.

Antibody screen and antibody identification, if indicated.  Refer to procedures entitled, “Indirect Antiglobulin Test or Antibody Screen” and “Antibody Identification”.

Review the patient’s blood bank history in Meditech and if necessary the blood bank files in the file cabinet.

      SELECTION OF COMPATIBLE BLOOD

Select ABO compatible blood based on the following chart:

Patient’s Type

1st Choice

2nd Choice
          Neonates               O (RBC)                             --------
O                             O (RBC)                             --------

A                             A (RBC)                             O (RBC)

B                             B (RBC)                             O (RBC)

AB                          AB (RBC)                           A/B/O (RBC)

Unknown                 O (RBC)                            ---------

Rh negative blood is to be transfused to patients who are Rh Negative or whose Rh type is not known.  Patients who type Rh positive may receive Rh negative or Rh positive red cells depending on the inventory and expiration of the stock donor units.  Rh positive blood cannot be given to an Rh negative patient without the approval of the Medical Director.

Whenever type specific blood is not available for the patient, notify the patient’s nurse or physician to see if the 2nd choice is acceptable, or if the doctor wants to wait until type specific blood is available.

      CROSS MATCH PROCEDURE:
Immediate Spin

1. Centrifuge the patient’s sample to separate the red cells from the plasma or serum.
2. Label test tubes and prepare donor red cell suspension as described previously in this
    procedure.

3. To the cross match tube, add two drops of patient’s plasma or serum and 1 drop of the
    donor red cell suspension and mix.

4.
Spin for appropriate time and speed for saline phase (room temperature incubation).

5.
Using the hem agglutination viewer (mirror used to read reactions including microscopic) read and record test results.

6.
 If test is negative the unit is compatible. Generate and attach a BB tag to the unit.  Place a BB ID sticker on the unit and place it on the crossmatched unit shelf. 

If the test is positive, the unit is incompatible and the discrepancy must be resolved.  Repeat the ISXM and screens as necessary.  Contact the Lead Technologist or Lab Manager if assistance is needed.

    Electronic Cross match (EXM)

Is invoked by the LIS with patients with the following:

· No history of clinically significant antibodies.

· A negative antibody screen on the current specimen including autologous or directed units.

· Two determinations of patient ABO/RH group made either on current specimens or by comparison with historical specimens.

· No type, antibody screen or antibody identification tests pending on any current specimens

Extended Cross match (tube method)
1.
Centrifuge the patient’s sample to separate the red cells from the plasma or serum.

2.
Label test tubes and prepare donor red cell suspension as described previously in this procedure.

3.
To the cross match tube, add two drops of patient’s plasma or serum and one drop of the donor red cell suspension and mix.

4.
Spin for appropriate time and speed for saline phase (room temperature incubation).
5.
Using the hem agglutination viewer (mirror used to read microscopic reactions), read and record test results.

6.
Add 2 drops of 22% bovine albumin.

7.
Incubate cross match tubes at 370C for no less than 15 minutes and for no more than 30 minutes.

8.
After incubation, spin tubes for time and speed designated for albumin phase.

9.
Using the hem agglutination viewer (used to read reactions including microscopic), read and record test results.

10.
Wash 4 times with 0.9% saline, decanting completely after each wash.

11.
Add 2 drops IgG AHG to all tubes.  Mix well.

12.
Spin tubes for the time and speed designated for albumin/Coombs phase.

13.
Using the hem agglutination viewer (used to read reactions including microscopic), read and record test results.

14.
Add one drop of Coombs Control Cells to all tubes with a negative reaction.  Mix well.

15.
Spin for the time and speed designated for Coombs phase.

16.
Using the hem agglutination viewer (used to read reactions including microscopics), read and record test results.

17.
If agglutination is observed with the Coombs Control Cells the test is valid, and interpretation can be made.  If agglutination is not observed, the test is not valid and the crossmatch must be repeated.

18.
If test is negative and valid, the unit is compatible.  Generate and attach a BB tag to the unit.  Place a BB ID sticker on the unit and place it on the crossmatched shelf.

If the test is positive, the unit is incompatible and discrepancy must be resolved.  Repeat the EXM, screens, phenotyping, etc. as necessary.   Contact the Lead Technologist or Lab manager if assistance is needed.

CLINICAL SIGNIFICANCE:
Clinically significant antibodies include (but are not limited to) the following: Anti D, E, C, e, c, K, Fya, Fyb, Jka, Jkb, S, and s.  If a patient has a history of any clinically significant antibodies they are to receive units phenotypically negative for that antigen.

Clinically insignificant antibodies include (but are not limited to) the following: Cold autoantibodies, Anti A1, M, N, P1, Lea, Leb. Patients with any of these antibodies (except Lea) are to receive crossmatch compatible units. The units must be negative at 37oC and AHG phases.  Prewarm testing may be utilized. Patients with anti-Lea present are to receive units phenotypically negative for Lea.

Consult the lab manager or pathologist if there is a question as to the clinical significance of an antibody.

      CROSS MATCH PROBLEM RESOLUTION:
Unresolved antibody identification.  Collect specimens to be sent to reference lab. If blood is needed for transfusion, compatible units may be issued with the approval of the pathologist and attending physician.

Negative antibody screen with incompatible ISXM.  ABO incompatibility is to be suspected.  Retype patient and donor samples. Consider subgroups of A. Other possibilities include Rouleaux (look for “stacked coin” appearance with scope) or cold reacting antibodies.  Prewarm techniques may be helpful.

Any crossmatch problem must be resolved prior to transfusion.  Notification of the attending physician, pathologist, and lab manager is required for compatibility problems that cannot be resolved if compatible units cannot be found.  The physician may need to re-evaluate transfusion orders or reschedule surgery.

The decision to give least incompatible blood must be made by the pathologist in consultation with the attending physician.

***SPECIAL PROCEDURAL NOTES AND PERFORMANCE CHARACTERISTICS

Massive Transfusion 

When a massive transfusion protocol is instituted, the laboratory will contact the blood supplier for 2 units of pooled or aphereised platelets to be delivered STAT.  Platelets are not kept on site and may take up to two hours to receive.

The cross match may be omitted in cases where the volume loss is 8-10 units in an adult patient during a 24 hour period.  The omission of cross match may only be done if Meditech is operational due to patient safety concerns.  If the LIS is not functioning cross match compatible or emergency released units must be utilized.

Verification of at least eight red blood cell units within 24 hours must be performed prior to release of the ninth or subsequent units of uncross matched blood.

Pathologist must be consulted if the patient has alloantibodies.

Additional products maybe requested by physician due to the reduction of clotting ability of the patient (i.e. platelets, CRYO and FFP).

Follow Meditech procedure below:

	Massive Transfusion
	Refer to Cross match SOP for massive transfusion policy, selection of units and other cross match details.  
Document start of massive transfusion with a specimen comment.

>PATIENT BATCH PROCESS

 -enter “.SEL”

 -enter Specimen #

>F12
 -enter “O” “S”

>F5

 -enter  1M to select the Massive Transfusion  Start canned text to document start     of massive transfusion protocol. 

 -within the canned text enter F12 to move from  Nurse [ ] field to the next [ ] field.

@ *** MASSIVE TRASFUSION START:  *****

@ Verification of infusion of 8th RBC unitis required. 

@ Infusion of 8th RBC unit verified by Nurse:[] / []  Patient Care Unit.

@ Massive Transfusion Crossmatch Start by BB Tech: 

@ [f user] at [f now] on [f today].>F12

Massive Transfusion Crossmatch Result Entry: 

 -enter selected units into the spreadsheet as usual

 -NP the ISXM test

 -XM Interp:  Enter P for presumed compatible.

 -generate Unit Tag. 

Tagged unit may now be issued as per SOP.


Compatibility procedures on patients with clinically significant antibodies. 

If uncertain of antibody’s clinical significance contact the lead technologist, lab manager or the medical director.

For patients with current or previously identified clinically significant antibodies, the blood crossmatched must be phenotypically negative for the corresponding antigen.  Follow manufacturer’s instructions for the individual antisera used for phenotyping the red cells.

Compatibility procedures for patients with clinically insignificant antibodies.  

If significance of an antibody is in question consult the lead technologist, lab manager or medical director.

Patients with current or previously identified clinically insignificant antibodies will be given crossmatch compatible units.

For patients with previously identified clinically insignificant antibodies, the tech must confirm that the current positive screen results are due to the previously identified antibodies.

Compatibility procedures for patients with anti-Le(a)

Patients whose current specimen demonstrates an anti-Lewis (a) will be given phenotypically negative crossmatch compatible units.

Patients whose current specimen has negative screens, and who previously had an anti-Lewis (a) will also be given crossmatch compatible units.

Specimens

Contaminated specimens may cause weak false positives.

Blood specimens collected above an IV are NOT acceptable.  The dilutional effect of the IV fluid in the blood specimens may cause false negative results.

Specimens from heelsticks or fingersticks are not acceptable.

Reagents

Contaminants in 0.9% saline such as cations or iron and copper will cause false positive test results that mimic weak antibody reactions.

Inadequate washing of red cells prior to the addition of antihuman globulin may cause false negative results.  This is due to the neutralization of the reagent with unbound serum protein.  Negative reactions of Coombs control cells would indicate the antihuman globulin reagent has been neutralized and the test is to be repeated.

Improper storage of reagents may cause false reactions, by causing the protein to denature and complexes to form.  Discard reagents if they appear turbid or hemolyzed.

Limitations of a Crossmatch

A compatible crossmatch will:

Verify that the donor cells are ABO compatible with the patient’s serum.

Detect most clinically significant antibodies in the patient’s serum directed against 

antigens on the donor cells.

A compatible crossmatch will not:

Insure normal red cell survival of transfused red cells.

Prevent immunization of the recipient.

Detect all unexpected red cell antibodies in the recipient’s serum.

Prevent delayed hemolysis due to anamnestic antibody response.

Detect all ABO grouping errors either involving the donor or the patient.

Detect most Rh grouping errors involving the donor or patient.

Donor Suspensions

Hemolysis obtained directly from the donor segment, if not removed prior to testing may be falsely interpreted as a positive reaction.

ABO or Lewis substance present in the donor plasma may cause false negative reactions by neutralizing antibody in the patient’s serum.

Plasma in the donor segment may cause the formation of fibrin, which may mimic agglutination.

Because the ratio of serum to cells markedly affects the sensitivity of agglutination tests, it is best to use the weakest cell suspension that can easily be observed for agglutination.  If too many red cells are present, weak antibodies may be missed.  

Rouleaux formation is a property of serum caused by the presence of abnormal protein.  Rouleaux may mimic agglutination to cause false positive reactions or may mask antibody reaction to cause false negative reactions.  Saline replacement should be performed on the test system at saline phase or 37oC phase of testing to identify and distinguish rouleaux from agglutination.  Rouleaux will appear as a transparent jelly-like mass.  

CLINICAL CORRELATION
Compatibility testing is the best method available to determine patient and donor compatibility.  However, a compatible crossmatch test does not guarantee normal red cell survival to the transfused donor red cells.

If a patient has an antibody  which appears to be clinically significant by its specificity and temperature of reactivity, it is appropriate to transfuse antigen negative red cells.  If antigen negative donor units are not available, it may be appropriate to delay or cancel surgery or transfusion.  The decision to transfuse incompatible blood must be made by the patient’s physician and the pathologist.

ADDENDUM:

PROCEDURE:  CROSS-MATCHES RECHECKED AND REPEATED BY A SECOND TECHNOLOGIST

COLLEGE OF AMERICAN PATHOLOGIST (CAP) ACTION PLAN
AND CONTINGENCY PLAN
Purpose:

Alice Laboratory is dedicated to quality care and compliance is a priority. In order to prevent errors from occurring in the submission of forms to the College of American Society (CAP), and for patient testing a standardized procedure has been implemented.  Each survey and patient will be treated in the same fashion.
Procedure:

1. All extended cross matches on patient testing will be repeated by a second technologist. 

2. All CAP Blood Bank cross-matches will be repeated by a second technologist and treated just the same as patients. All extended cross-matches will be logged into the downtime worksheet.

3. All proficiency testing results are entered in the cap website and are reviewed and approved by the Clinical Coordinator or designee

4. The lead technologist or designee will review all Blood Bank Reports on a daily basis.

5. Retraining will occur if on any occasion an error is performed on any crossmatch testing (patient or CAP sample) by a technologist.

6. If the same error occurs again the by the same technologist they will be placed on a formal work plan. A subsequent error will result in termination.

7. In the event that there is a third failure.  A temporary agreement will be made in addition to the agreement in place with (CBBC) Coastal Bend Blood Center located in Corpus Christi, Texas. This temporary agreement will be to perform all extended cross match on patients from Christus Spohn Alice Blood. The current agreement in place is to perform extended cross-matches only when necessary.   The cross-matched units are sent to Christus Spohn Alice Blood Bank to be transfused to the patient.
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