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CORD BLOOD TESTING

Principle

Cord bloods are sent down to the laboratory on all newborn babies.  Some will have an order for an ABO, Rh typing and direct coombs.  Others are stored just in case testing is needed at a later time. Typing can be done to assist in determining if an Rh negative mother needs Rh immune globulin or to assist in the diagnosis of Hemolytic Disease of the newborn (HDN).  In the case of HDN, a direct coombs is also helpful.

Specimen

· Umbilical cord blood, anticoagulated (EDTA) specimen, if available.

· All specimens are kept for 10 days stored at 2-8˚C.

· Testing should be performed within 72hrs of collection.

Reagents 
	Reagent
	Storage
	Stability

	Isotonic Saline, NERL
	15-30°C 
	Unopened: marked expiration

Opened: 1 month

	Monoclonal Anti-A antisera
	2-8°C
	Stable through marked expiration

	Monoclonal Anti-B antisera
	2-8°C
	Stable through marked expiration

	Anti-D sera
	2-8°C
	Stable through marked expiration

	Anti-IgG,-C3d; Polyspecific,  BIO-RAD
	2-8°C
	Stable through marked expiration

	Coombscells-E, BIO-RAD 
	2-8°C
	Stable through marked expiration


Instrumentation/Equipment 

1. 10 x 75 mm Tubes



2. Centrifuge

3. Pipettes

Quality Control

To be performed once per day of testing.  See Blood Bank Quality Control Procedure for more information.
	Reagent to be Tested
	Positive Reactivity
	Negative Reactivity

	Anti-A
	CorQC Reagent Cells
	ARC group O negative cells

	Anti-B
	CorQC Reagent Cells
	ARC group O negative cells

	Anti-D
	CorQC Reagent Cells
	ARC group O negative cells

	Anti-Human Globulin, Anti-IgG, -C3d; polyspecific
	 Coombscells-E
	ARC group O negative cells


Procedure
1. Prepare cord blood suspension:

A. Label a 10x75mm tube with the patient’s last name.

B. Add a few drops of umbilical cord blood.

C. Add saline to form a 3-4% suspension.

2. Label tubes according to tests required.

A. For ABORH testing:  label A, A, B, B, D, D, CT, CT

B. For Direct Coombs (DAT) testing: label DC, DC

3. Add 1 drop of cord blood suspension to each tube.

4. Wash all tubes three times with saline, completely decanting last wash.

5. Dispense one drop of antisera to each corresponding tube: Anti-A to A tubes, Anti-B to B tubes, Anti-D to D tubes, Saline to CT tubes, and 2 drops of Anti-Human Globulin, Anti-IgG, -C3d:polyspecific to DC tubes.

6. Centrifuge each tube for 15-20 seconds at 3400 rpm.

7. Read macroscopically for ABORh and macroscopically with the tube agglutination viewer for DAT.  Agglutination is considered a positive reaction.  

8. To negative DC tubes, add 1 drop of Coombscells-E and centrifuge 15-20 seconds at 3400 rpm.  Agglutination confirms a valid negative result.

9. To non-reactive Anti-D, perform Du testing.  Refer to Testing for Du Antigen Procedure.
Interpretation
	Anti-A
	Anti-B
	Group Interpretation

	NEG
	NEG
	O

	POS
	NEG
	A

	NEG
	POS
	B

	POS
	POS
	AB

	
	
	

	Anti-D
	PT Control
	Interpretation

	POS
	NEG
	D POSITIVE

	NEG
	NEG
	Test for Weak D antigen

	POS
	POS
	Invalid result 


Reporting Results

Call the Nursery with all positive Direct Coombs results.

For Positive DAT:

I. If the following conditions are found:  baby’s ABO type is incompatible with mother’s ABO type, AND mother has a negative antibody screen.

A. Report the DAT positive.

B. Comment “Positive DAT is probably due to maternal ABO antibody.  An elution may be ordered if more information is needed”, or appropriate comment as utilized by the LIS.
C. DO NOT PERFORM ELUTION unless ordered by the physician. If elution is requested, perform the acid elution technique and test the eluate against the A1 cells, B cells as well as screening cells I & II. If screen is positive, perform antibody panel for antibody identification.
D. Record mother’s type in inventory book on same line with baby’s.

II. For the following:  baby and mother have same ABO type, or baby is Type O.

A. Report the DAT positive.

B. Comment “The antibody is NOT due to an ABO incompatibility.  It is probably due to an antibody in the mother’s serum.  An elution may be ordered if more information is needed or appropriate comment as utilized by the LIS.
For Positive DAT with a positive Du antigen*:

I. If baby’s Du reaction is equal in strength to the DAT reaction and Patient Control Reaction:  Report baby as Rh NEGATIVE.

II. If baby’s Du reaction is greater in strength than the DAT and Patient Control Reaction:  Report baby as Rh POSITIVE.

	Examples*

	REACTION STRENGTHS:
	REPORT AS:

	Du 
	CT
	DC
	Pt Rh
	RhIG

	1+
	1+
	1+
	Rh=
	no

	2+
	1+
	1+
	Rh+
	yes


*If any of these scenarios occur, repeat all testing before turning out – make sure results are reproducible.

Procedural Notes/Problem-Solving Tips

1. In newborns only cell grouping is done, as the expected Anti-A and/or Anti-B do not usually appear until the infant is about 3-6 months of age.

2. Cord blood samples must be washed adequately before testing because of the Wharton's jelly which can cause false-positive results.  

3. False-negative results of Rh typing may occur when baby's red cells are strongly sensitized with Rh antibody from the mother.  In such cases, the direct coombs test will be positive.  An elution will reveal anti-D: the baby should be considered Rh positive.

4. Babies born to mothers that received ante-partum RhIG may have a positive direct coombs.  No evidence of hemolysis due to RhIG has been noted.
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