
	[image: image12.png]=|= UnityPoint Health



PRIVATE 
	Page 1 of 7

	Section:  UPM BBPRO
	Policy #:  02.020


	
	BLOOD BANK PROCEDURES
	Approved by:   see signature block at end of document
	Date:             2/4/19
Review by:    2/4/20

	
	LABORATORY
	Policy Created:   12/5/12
Supersedes         3/25/13, 3/4/15, 7/11/16, 7/11/18, 2/4/19

	
	
	Primary Responsible Parties:       Michelle Ehrich
Secondary Responsible Parties:  June Bembenek

	
	
	CAP Standard:         NA

	SUBJECT:
	FETO-MATERNAL HEMORRHAGE RAPID SCREEN 


I. Principle
The FMH RapidScreen kit is a qualitative screening test for D positive fetal cells in D negative maternal circulation. This procedure is a modification of the immune rosetting procedure of Sebring and Polesky. Maternal red cell suspension is mixed with a reagent containing anti-D, incubated for 5 minutes at room temperature, and then washed to remove all unbound antibody. During this incubation, any D positive red cells will become sensitized with anti-D. Then, the washed cells are mixed with D positive indicator cells. The D positive indicator cells will combine with the anti-D present on the coated red cells, resulting in the appearance of rosettes or mixed field agglutination. These agglutinates consist of clumps of D positive indicator cells clustered around the D sensitized fetal cells.
II. Clinical Significance
Rh immunization in pregnancy most commonly occurs due to fetal blood entering maternal circulation when the placenta separates from the uterine wall at delivery. This event can cause production of maternal alloantibodies directed at antigens present on the red blood cells of the fetus. The administration of Rh-Immune Globulin (RhIG) within 72 hours of delivery of a D positive infant to a D negative mother can help prevent maternal production of anti-D.
The standard 300ug dose of RhIG is sufficient to suppress immunization caused by no more than 15 mL of fetal red blood cells (30 mL of whole blood). A quantitative procedure must be employed to determine if a greater than standard dosage is required. 

To minimize the need to carry out a quantitative procedure in all cases, a sensitive serological screen test is used which applies the principle of immune rosetting. 
III. Scope

Blood bank technologists

IV. Specimen

Patient Preparation:
Blood should be collected by approved techniques after delivery
Note: Testing should only be performed on D negative mothers following delivery of a D positive infant. If both criteria do not apply, a test for the presence of fetal hemoglobin in maternal circulation should be performed instead. See the Procedural Notes/Problem Solving Tips section of this policy for further information.
Requirements:
K2 EDTA pink or lavender top tube

Minimum Volume:
Adult: 3.0 mL whole blood

Specimen Stability: 

If a delay in testing should occur, the specimen must be stored at 1°C to 10°C.  Bacterial contamination may cause false test results. Blood drawn in EDTA tubes must be tested within 48 hours but should be tested as soon as possible to ensure the administration of RhIG within 72 hours of delivery.  

Storage:
2-8°C for 7 days after transfusion or 10 days post crossmatch

Rejection Criteria:
Hemolysis.  **In rare occasions where samples cannot be redrawn, hemolyzed specimen may be used for testing as long as the testing personnel can differentiate a true positive from a hemolyzed positive.

V. Reagents

	Reagent
	Storage
	Stability

	Isotonic Saline
	15-30°C 
	Unopened: marked expiration

Opened: 30 days

	Immucor FMH RapidScreen Kit
	1-10°C
	Stable through marked expiration


VI. Instrumentation/Equipment
A. Test tubes - 10 x 75mm
B. Centrifuge
C. Timer
D. Pipettes
VII. Quality Control
A. Positive and negative controls will be run in parallel with each batch of tests (or with each test if performed individually).
B. The positive control test with the supplied mixture of D negative and D positive red blood cells confirms the reactivity of the indicator cells and provides an indication that the test is being carried out correctly. The positive control must demonstrate a positive reaction (five or more agglutinates per five low-power fields).
C. The negative control test is needed to ensure that the washing procedure employed has been sufficient to remove all unbound anti-D. The presence of agglutinates in the negative control test would suggest that the indicator cells are being agglutinated by anti-D remaining in the tube and may indicate that the current wash procedure is not sufficient and additional wash steps are needed. The negative control test must demonstrate a negative reaction (four or fewer agglutinates per five low-power fields).
D. Before a new kit lot number is placed into use, testing will be performed with the previous test lot’s positive and negative controls with the new test lot’s reagents. Results are recorded in the Master Reagent Lot Tracking List.

E. Positive and negative control results must be acceptable prior to reporting patient results.
VIII. Procedure
1. Prepare a 2-4% suspension of well-mixed maternal red blood cells in saline.

2. Label three 10 x 75 tubes: POS, NEG, Patient's Last Name
3. To the POS tube, add 1 drop of positive control cells.
4. To the NEG tube, add 1 drop of negative control cells.
5. To the patient tube, add 1 drop of the patient's cell suspension
6. To each tube, add 1 drop of the FMH RapidScreen Anti-D reagent. Step 6 may be completed prior to steps 3-5, if desired.
7. Mix well and incubate the tubes for 5 minutes (+/- 1 minute) at room temperature (18-30°C).
8. Wash the contents of the tubes six times with saline, decanting the last wash thoroughly. Failure to complete washing may cause false positive reactions due to agglutination of indicator cells by free anti-D remaining in the test system.

9. Add 1 drop of FMH RapidScreen indicator cells and mix well by gently shaking the tubes.
10. Centrifuge immediately for 15-20 seconds at 3400 rpm, or at a time and speed appropriate to the calibration of the centrifuge.
11. Resuspend the cell button completely and examine 5 low-power fields microscopically for mixed-field agglutination using approximately 100x magnification. 

NOTE: Microscopic examination can be carried out either in the tube or on a microscope slide. If agglutinates are seen in the tube, the contents should be transferred to a microscope slide so that the number of agglutinates per low-power field can be evaluated.

IX. Interpretation 
1. Examine 5 low-power fields

2. If five or more agglutinates of red blood cells are observed:

a. Perform weak D antigen typing of the mother. Refer to UPM BBPRO 02.017: Weak D Antigen Testing. Weak D testing must be performed on a predelivery sample. This avoids false positive results due to a massive feto-maternal hemorrhage.
b. If a predelivery sample confirms the mother to be weak D negative, the test is positive and indicates the presence of D positive red blood cells in possibly significant numbers in the maternal blood. Follow up testing to quantitate the volume of potential feto-maternal hemorrhage should be performed to calculate appropriate RhIG dosage.
c. If a predelivery sample confirms the mother to be weak D positive or a predelivery sample is unavailable for testing, agglutination provides no information about the extent of feto-maternal hemorrhage. Since weak D positive patients may still be candidates for RhIG, follow up testing to quantitate the volume of potential feto-maternal hemorrhage should be performed. 

3. If four or fewer agglutinates of red blood cells are observed, the test is considered negative. There is no indication of a feto-maternal hemorrhage, and follow up testing is not indicated.
X. Reporting Results

Report results in the LIS
XI. Procedural Notes/Problem Solving Tips

1. For correct interpretation of the test results, the test must be performed on the blood of a D negative mother of a recently delivered D positive child.
2. If the infant’s red blood cells possess a weak D antigen or a partial D antigen, the test may not detect a feto-maternal hemorrhage exceeding 30 ml. When the D antigen on the infant’s red blood cells requires a weak D test for detection, a test to detect feto-maternal hemorrhage based on fetal hemoglobin is recommended.
3. If the mother is D positive, including weak D, strong agglutination provides no information about the extent of feto-maternal hemorrhage.
4. If the infant is D negative, a negative test result can be expected to occur, regardless of the volume of feto-maternal hemorrhage.
5. The number of clumps observed may be influenced by several variables in the performance of the test procedure and should not be used as a means of quantitating the amount of feto-maternal hemorrhage. 
6. In cases of an ABO incompatibility between mother and child, the mother’s natural ABO antibodies may destroy any fetal cells in the maternal blood specimen before testing is performed. This is true for any method of detecting fetal cells in the maternal blood. 

7. Failure to carry out the washing stages of the test procedure properly may give rise to a false-positive test result due to agglutination of the indicator cells by free anti-D remaining in the system.  

8. A false positive result may occur if maternal red blood cells have a positive DAT due to autoantibody capable of reacting with indicator cells.

9. A positive test result does not of itself provide evidence that an increased dose of RhIG is required to protect the mother from producing anti-D, but merely indicates that a larger-than-normal feto-maternal hemorrhage may have occurred. A quantitative procedure is required to determine the volume of the feto-maternal hemorrhage.

10. The reactivity of reagent red blood cells may tend to diminish over the dating period.

11. Do not use grossly hemolyzed specimens for testing.
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