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1.0
Purpose
To define the steps necessary for the detection, classification and specificity of globulins causing in vivo sensitization of red blood cells.

2.0
Scope
This procedure provides the steps necessary to perform and record the Direct Antiglobulin Test (DAT) of patient and donor samples.
The scope of testing shall vary between EMCP and EMC-EP due to service providers.

3.0
Specimen
3.1
Pink top EDTA sample

3.1.2
Donor samples are retrieved through the integral tube segment.

3.2
Centrifuge patient samples for 10 minutes to allow for separation of cellular elements from the plasma before testing.

4.0
Equipment
4.1
Anti IgG Anti Human Globulin (AHG)
4.2     Polyspecific Anti Human Globulin 
4.3
Anti-C3b- C3d 
4.4
Coombs Control Cells (IgG coated)

4.5 12x75mm test tubes and tube rack-
4.6
Complement Coombs Control Cells (C3b coated) - at EMCP Only
4.7
Isotonic saline

4.8
Transfer pipettes-
4.9
Serofuge 
5.0
Quality Control
Negative results are tested with Coombs Control Cells to verify the negative reactivity of Anti-IgG and Anti-C3b- C3d as defined per site location.
6.0
Procedure
6.1
POLYSPECIFIC
6.2  
Perform Test
6.2.1
Prepare a 3-5% patient/donor cell suspension labeled with the last 4 numbers of the patient’s accession number or donor identifier if performing DAT on donor. 
6.2.2
Place one (1) drop of the cell suspension into each of the appropriately labeled 12 x75 tubes.

6.2.2.1 One tube labeled POLY/one tube labeled for Control.
6.2.3
Wash the tubes three (3) times with saline.  Completely decant the final supernatant.

6.2.4
 Immediately add two (2) drops of Poly reagent into test tube.


6.2.4.1 2 drops POLY in tube labeled POLY and 2 drops saline to tube   labeled                                                           Control.

6.2.4.2   Gently mix each tube contents.
6.2.6
Centrifuge the tubes at 3500 rpm for the time indicated for AHG testing on the serofuge.

6.2.7
Observe results:
6.2.6.1
Gently resuspend the cell button, with the button facing upward.

6.2.6.2
Observe the cells for agglutination.

6.2.6.3
Carefully observe for mixed field reactivity. 

6.2.9
Immediately grade and record results in the computer in LIS or on downtime forms. Record the grade in the computer and footnote “mixed field”
6.2.10 To negative reacting tubes check cells (CC) must be added


6.2.10.1     Add one drop of Coombs Control Cells to both POLY and CONTROL tube.
6.2.10.2  A positive CC result is expected and verifies the negative result obtained

6.2.10.3  A negative CC result indicates an invalid test.  Repeat the test. 

                                 6.2.10.4    Control tube must be negative.

6.2.11 EMC-EP ALL positive polyspecific samples shall be transported to EMCP for extended DAT work-up which shall include IgG and C3b/C3d.
6.3 Extended DAT work-up is required when Poly Dat is positive.

6.3.1
Prepare a 3-5% patient/donor cell suspension with the last 4 numbers of the patient’s accession number or donor identifier if performing DAT on donor.

6.3.2
Place one (1) drop of the cell suspension into each of the appropriately labeled 12 x75              tubes.



6.3.2.1
One tube labeled for IgG/one tube labeled for C3b/C3d.

6.3.3
Wash the tubes three (3) times with saline.  Completely decant the final supernatant.

6.3.4
Immediately add 2 drop IgG in one tube/ 2 Drops C3b/c3d in other tube.




6.3.5.1
Gently mix each tube contents.

  6.3.5
Centrifuge the IgG tube at 3500 rpm for the time indicated for AHG testing on the


serofuge. Let the C3b/c3d tube sit for 5 mins at room temperature before centrifugation.

  6.3.6
Observe results:





6.3.6.1
Gently resuspend the cell button, with the button facing upward.





6.3.6.2
Observe the cells for agglutination.




6.3.6.3
Carefully observe for mixed field reactivity.

6.3.7

Immediately grade and record results in the computer in LIS or on downtime forms. Record the grade in the computer and footnote “mixed field” if observed.
6.3.8

To negative reacting tubes check cell must be added.



6.3.8.1
Add one (1) drop of Coombs Control Cells to the IgG tube.




Add one drop of Complement Coated Coombs Control Cells to the C3b/C3d tube.

                    
6.3.8.2  A positive CC result is expected and verifies the negative result 

                                                            obtained.

                     
6.3.8.3 A negative CC result indicates an invalid test.  Repeat the test.


6.4
Cord Blood Samples for DAT are performed at EMCP only and utilize Anti-IgG reagent only.
6.5
Interpret DAT as directed in section 7.0 of this procedure.

6.6
If IgG is positive refer to sections 9.3 and 9.4 of this procedure.
7.0
Interpretation
7.1
Extended DAT: EMCP only: Determine interpretation and report as directed by the following chart: 

	Anti-IgG
	Anti-C3b- C3d
	Saline Ctl
	Interpretation
	Report

	Positive
	Negative
	NP
	Positive
	IgG antibody coating red cells

	Negative
	Positive

	NP
	Positive
	C3b- C3d coating red cells

	Anti-IgG
	Anti-C3b- C3d
	Saline Ctl
	Interpretation
	Report

	Positive


Negative
	Positive

Negative
	Negative

NP
	Positive

Negative
	IgG antibody coating &

C3b- C3d coating red cells

Negative DAT


 7.2
Poly DAT: 
	POLYSPECIFIC
	Saline Ctl
	Interpretation
	Report

	Positive
	Negative
	Positive
	IgG and/or C3b/C3d coating red cells

	Negative
	Negative
	Negative 
	Neither IgG or C3b/C3d coating red cells



7.3 If Saline Control is positive all results are invalid.

8.0
Reporting Results
8.1 Results are reported as directed by the applicable LIS procedure.  Refer to the LIS manual as appropriate.

8.2 Positive DAT (on cord samples) results are called to a “licensed caretaker” as a critical value. Refer to policy BB01-020.

9.0
Procedure Notes
9.1 The DAT (also known as a Direct Coombs test) is an investigative tool for detecting in vivo binding of red cells and antibody and/or complement.  This may cause decreased red cell survival.

9.2 Positive DAT’s may be caused by:

9.2.1 Autoantibodies to intrinsic red cell antigens

9.2.2 Alloantibodies in recipient’s circulation, reacting with antigens on recently transfused donor RBC’s (possibly due to a delayed transfusion reaction)
9.2.3 Alloantibodies in donor’s plasma which react with antigens on recipient’s red cells

9.2.4 Alloantibodies in maternal circulation which cross the placenta and coat fetal red cells

9.2.5 Antibodies directed against certain drugs, which bind red cells membranes (ex. Penicillin)

9.2.6 Adsorbed proteins, including immuglobins, which attach to abnormal membranes or red cells modified by therapy with certain drugs (ex. Cephalosporins)

9.3     Determine the need for elution.  An elution is not indicated in cases where:

9.3.1
Positive cord blood DAT and the ABO system is suspected. Note: Mom’s type and screen status must be known, her ABSC must be Negative with no previous Antibodies on record.
9.3.2
If eluate was performed in the past 14 days, the patient hasn’t been transfused or discharged and the DAT IgG reaction is the same as previous or less.
9.4     An elution is indicated in cases where:

9.4.1 The DAT result is positive for IgG, and the patient has not had an eluate in the past 14 days. 

9.3.2
The DAT result is positive for IgG, and  the patient has  had an eluate in the past 14 days and the DAT result has increased in strength by  +1 or more.
9.3.3
The DAT result is positive for IgG, and the patient has been transfused in the past14 days.

9.3.3.1
If the DAT result for IgG is positive and the patient has been transfused in the past 14 days. Refer to BB08-010 Transfusion Reaction, as a delayed transfusion reaction is suspected.
10.0
Limitations of Procedure
10.1
False-positive reactions may result due to:

10.1.1
Wrong antisera used

10.1.2
Contaminated reagents

10.1.3
Delay in completing procedural steps

10.2 False-negative reactions may result due to:

10.2.1
No antisera added

10.2.2
Wrong antisera used

10.2.3
Contaminated reagents

10.2.4
Improper resuspension of cell button; vigorous shaking

10.2.5   Improper cell washing

10.2.6
Delay in completing procedural steps

11.0
References

11.1
Roback, John D., Ed Technical Manual, 18th ed. Bethesda, MD: American Association of Blood Banks, 2014

11.2
Standards for Blood Banks and Transfusion Services, 30th ed. Bethesda, MD American 
Association of Blood Banks, 2016
12.0
Records
12.1
Patient DAT interpretations are retained for five (5) years, or longer as directed by local, federal or regulatory agency regulations.
12.2
Positive DAT results and investigative study results are retained indefinitely.

13.0 Attachments/Appendix/Forms/Documents
            13.1
Attachment 1:  Drug List
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ATTACHMENT 1: Drug List
Aceclofenac




Ectodolac



Piperacillin

Acetaminophen/paracetamol


Erythromycin



Podophyllotoxin

Amphotericin B




Fenfluramine



Probenecid

Ampicillin




Fenoprofen



Procainamide

Antazoline




Flourescein



Propyphenazone

Apazone/azapropazone



Fluoroquinolone


Pyramidon

Apronalide




Flourouracil (5-FU)


Quinidine

Butizide




            Floursemide



Quinine

Carbenicillin




Glafenine



Ranitidine

Carbimazole




Hydralazine

 

Rifampicin

Carboplatin




Hydrochlorothiazide


Rituximab

Carbromal




9-Hydroxymethylellipticinium

Sodium pentothal

Catergen/cyanidanol



Ibuprofen



 Stibophen

Cefamandole




Indene derivatives(Sulindac)     

Streptomycin

Cefazolin




Insulin




Sulbactam-

Cefotaxime




Interferon



sodium(Unasyn)

Cefotetan




Interleukin-2



Sulfonamides

Cefoxitin




Isoniazid



Sulindac

Ceftazidime




Latamoxef



Suprofen

Ceftriaxone




Levodopa



Suramin

Cephalexin




Mefenamic acid



Tazobactam

Cephaloridine




Mefloquine



Teicophanin

Cephalothin




Melphalan



Temafloxacin

Chaparral




Mephenytoin



Teniposide

Chlordiazepoxide



6-Mercaptopurine


Tetracycline

Chlorinated Hydrocarbons


Methadone



Ticarcillin

Chorpromazine




Methicillin



Thiopental

Chlorpropamide




Methoin



Tolbutamide

Cianidanol




Methotrexate



Tolmetin

Cisplatin




Methyldopa



Triamterene

Cladribine




Methysergide



Trimellitic-Anhydride
Clavulanante potassium



Moxalactam 



Zomepirac
Cyanidanol




Nafcillin
Cyclofeni

Daratumumab (notify supervisor)*
             Nomifensine



Diclofenac




Oxaliplatin




Diethylstilbestrol (INOX)


p-aminosalicylic acid

Diglycoaldehyde

                          Penicillin G

Diphenylhydantoin



Phenacetin

Dipyrone




Phenytoin
    

