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I. PRINCIPLE OF METHOD
Hemolytic disease of the newborn because of maternal sensitization to the Rh (D) antigen during the course of pregnancy can be prevented by the injection of Rh immune globulin prior to and/or immediately following delivery of an Rh positive infant.  Rh Immune Globulin is a concentrate of predominantly IgG anti-D derived from pools of human plasma.  A full dose of anti-D (300 ug) is usually sufficient to counteract the immunizing effects of no more than 15 ml of D-positive red cells (30 ml of fetal whole blood).  In certain circumstances, a larger than usual volume of fetal blood may enter the maternal circulation and additional doses of Rh immune globulin may be indicated.

The Rh immune globulin evaluation includes the necessary tests to evaluate if a woman is a candidate for the Rh immune globulin and, if so, if one dose is adequate.

 AABB Standards requires examination of a postpartum specimen from all D-negative women at risk of immunization, to detect the presence of larger than usual fetal-maternal hemorrhages.  Christus Spohn Hospital Alice employs a rosette test for this purpose.  If the rosette test is positive, the Kleinhauer-Betke test is performed to quantitate the fetal-maternal hemorrhage in order to calculate the proper dose of RhIG.

II. CANDIDATES FOR Rh (D) IMMUNE GLOBULIN 
A. Rh-negative patients within 72 hours after delivery of Rh-positive infant or infant of unknown blood type.

B. Rh-negative patients at approximately 28-week’s gestation.

C. Rh-negative patients following amniocenteses or obstetrical bleed.

D. Rh-negative patients who receive Rh-positive products that contain cellular components.  Contact the medical director, lab director, or the blood bank supervisor if this situation occurs.

III. SPECIMEN REQUIREMENTS

A. Obstetrical Patients

1. A 5 ml EDTA specimen is the specimen of choice. (Specimen is to be collected after delivery.)  If no EDTA is available, a red top can be used, but if the test is positive, an EDTA tube must be obtained and the fetal screen repeated.

2. If an EDTA specimen is not sent, perform the fetal screen on the red top tube. 

B. Non-Obstetrical Patients.  No specimen is required.

IV. SAFETY
A. Universal precautions are to be followed when handling specimens.

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

V. QUALITY CONTROL
· Quality control on antisera and reagent cells is performed daily.  Refer to Quality Control Manual. 

· Quality control on equipment performed as indicated.  Refer to Quality Control Manual.

· Quality control is performed on the Fetal Screen test in tandem with each 

· patient tested.
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VI. REAGENTS AND EQUIPMENT
Follow manufacturer’s instructions for the use of reagents.

A. FMH Fetal Screening II   Test kit – Store all reagents at 2-6oC.  Do not freeze.  Do not use reagents after expiration date shown on vial.  Extreme turbidity, precipitation or hemolysis of the red cells may indicate product alteration.

1. Anti-D Serum (chemically modified)
2. Indicator cells

3. Positive control cells

4. Negative control cells
B. Antisera:  Store at 2-6oC when not in use.  Do not freeze.  Do not use if turbid.  When opening new vial, date and initial vial.

1. Anti-A

2. Anti-B

3. Anti-D

4. Anti-Human Globulin (Coombs) serum

C. Cells:  Store at 2-6oC when not in use.  Do not freeze.  Resuspend before using.  If the supernatant shows notable hemolysis or if the cells turn brown, the product should not be used.  When opening new vial, date and initial the vial.

D. Equipment

1. Centrifuge

2. Plastic disposable blood bank pipettes

3. 12 x 75 mm test tubes

4. Test tube rack

5. Dry cell 37oC incubator

6. 0.9 % normal saline

7. Microscope

VII.
TESTING REQUIREMENTS
A. The Rh immune globulin evaluation includes some or all of the following tests.

1. ABO/Rh-Du typing

2. Antibody screen

3. Antibody ID (if indicated)

4. Rosette test (fetal screen)

5. Kleinhauer-Betke test (if fetal screen is positive)

VIII. PROCEDURE 
A. Review patient history files for previous testing results. 

B. If ABO/Rh typing and antibody screen has not been done during this pregnancy and if no prenatal results are available in the neonatal record (in L&D), perform these tests.  See appropriate sections of procedure manual.

C. Use the following flow chart to determine which tests to perform and the appropriateness of RhIG.
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D. Procedure for Fetal Screen Test (Rosette Test)

1. Prepare a 3% suspension of the maternal red blood cells in saline.

2. Label three 12 x 75 mm test tubes 1, 2, 3.

3. To tube 1 add one drop of the maternal cell suspension.

4. To tube 2 add one drop of positive control cells.

5. To tube 3 add one drop of negative control cells.

6. To each of the three tubes, add one drop of the Anti-D Serum reagent.  Mix well and incubate the tubes for 15 minutes at 37°C +/-2 °C
7. Wash the contents of the tubes four times with tubes filled with saline.

8. Decant the last wash thoroughly.

9. Add one drop of thoroughly mixed Indicator Cells to each cell button.

10. Mix well by gently shaking the tube.
11. Centrifuge the tubes immediately for 20 seconds at approximately 3400 rpm.

12. GENTLY resuspend the cells.  
13. Examine the tube under a microscope, using low power magnification.  Count at least five separate fields and count the number of rosettes (mixed-field agglutinates) observed.

14. If five or fewer total clumps are counted in five fields, the test is considered negative.  If more than, five clumps are noted in the five fields this indicates the presence of D-positive red blood cells in possibly significant numbers in the maternal blood.  Specimens with a positive fetal screen must be sent our for Kleinhauer-Betke testing.
15. Document patient and control results in LIS with Lot # and expiration of Fetal Screen kit used.

E. Preparation of RhIG

1. If fetal screen is negative, order a RhIG and assign it to the patient.  See Blood Bank LIS manual for specific details.  

2. Obtain RhIG from blood bank refrigerator.

3. Open the RhIG package and obtain the Control Form.

4. Complete the section “Attention Laboratory”.

5. Return Control Form to the package.

6. Write the patient’s name and hospital number or room number on the package.

7. Assign the unit of RhiG to the patient in the LIS.  Print out card for RhIG and place the package of RhIG along with attached card on the Crossmatch shelf of blood bank refrigerator.

8. Notify the floor that the RhIG is ready and document using comment “BBBR”.

F. Issuing Rhogam

1. Issue Rhogam as per LIS.

G. Patients whose fetal screen (rosette test) is positive will have a Kleinhauer-Betke test ordered and performed. The dose is calculated according to the following equation:

_______% bleed X 5000 ml */100% = ________ ml fetal bleed

(______ ml fetal bleed /30 ml per dose)  = ______ doses of RhIG required

* based on 5000 ml blood volume



The % bleed is obtained from the Kleinhauer-Betke result.



This procedure is not done in house.  It is sent to Spohn South.

H. In the event that Rh-negative patients receive Rh-positive products containing red cells, the medical director must be notified.  Also, contact the lab director and/or the blood bank supervisor.  The following information can be used to evaluate the proper dose of RhIG.

1. One vial of RhIG is required for each 15 ml of Rh-positive red cells transfused.  Therefore, 15-20 vials are needed for each unit of Rh-positive red cells administered.  This is not to be attempted without approval from the medical director.

2. Platelets contain no more than 0.5 ml of red cells per concentrate. Therefore one vial of RhIG is adequate for up to 30 units of platelets.

IV. SPECIAL PROCEDURAL NOTES
A. Patients whose red cells type Rh-negative weak D positive are to be evaluated by the following:

1. If the patient typed Rh negative, weak D positive on a previous admission, she is not a candidate for RhIG.  The rosette test will be false positive due to her own weak D positive cells.

2. If the patient typed Rh negative, weak D negative on a previous admission or if there are no records, perform a fetal screen test.  Proceed down flow chart from the 


  Perform Fetal Screen.

B. Patient with an Anti-D identified.  Check the history file and call the floor to see if the patient has received RhIG previously.

1. If the Anti-D is due to RhIG the patient is NOT Rh sensitized.  Continue down the flow chart.

2. If the Anti-D is not, due to RhIG this means that the patient is sensitized and no RhIG should be given.

3. If unable to determine the origin of the Anti-D treat the patient as if she is NOT sensitized.  Continue down the flow chart.

C. Patients whose antibody screen is positive, a vial of RhIG can be issued before the identification is complete if the records do not indicate that the patient has a previous Anti-D not due to RhIG.

D. A positive test result with the fetal screen test does not necessarily indicate that additional vials of RhIG are required.  A Kleinhauer-Betke (KB) test must be performed to determine proper dosage.

X.
LIMITATIONS

A. A negative test result with the fetal screen (rosette test) must not be interpreted as indicating that RhIG not required.  One vial of RhIG is required for all Rh negative patients.

B. Whole blood samples, which are contaminated with microorganisms, should not be used for testing.

C. Careful adherence to the rosette test procedure is important.  Variations in centrifuge speeds and time, incubation time and temperature, number and thoroughness of washes may rest in erroneous test results.

D. The rosette test is valid only if the mother is Rh negative, weak D negative.  Rh negative, weak D positive patients will give a false positive rosette test.

E. The maternal red cells should have a negative DAT.  If positive, an incorrect result may be obtained.   A Kleinhauer-Betke test must be performed.

F. The presence of ABO incompatibility between mother and fetus may result in a false negative rosette test.  If ABO incompatible fetal cells are cleared from the circulation at an accelerated rate, the presence of a large fetal-maternal bleed may be obscured.

XI.
PERFORMANCE CHARACTERISTICS

FMH Fetal Bleed Screening Test must be carried out strictly in accordance with the recommended test procedure.  Proper adherence to procedure will detect feto-maternal hemorrhage whenever 30 mL or more if ABO-compatible D positive fetal blood has entered the maternal circulation.  The test is designed to give a negative result if the fetal bleeding is small (e.g. less than 2 mL of whole blood).  

XII. CLINICAL CORRELATION
Hemolytic disease of the newborn due to anti-Rh (D) was a significant problem prior to the advent of immunoprophylaxis in 1968.  The risk of immunization is related to the magnitude of fetal-maternal hemorrhage.  In the presence of ABO compatibility between mother and fetus, the risk is 3% when less than 0.1 ml of fetal cells enter maternal circulation, 25% when 0.25 to 1 ml bleed occurred and 65% when more than a 5 ml bleed occurred.  The overall risk of Rh immunization in ABO compatible pregnancies is 13-15% when an Rh (D) negative mother delivers an Rh (D) positive infant.  In ABO incompatible pregnancies, the risk is 2-3%.  The reason for this reduction is postulated to be due to the rapid clearance of the ABO incompatible cells from the maternal circulation.  With the use of standard 300-mcg dose of Rh (D) antibody, there has been a 90% reduction of the immunization rate from about 15% to about 1.5%.

Failures of immunoprophylaxis still occur.  The most common cause of failure is attributed to the Rh-negative women who becomes isoimmunized during pregnancy or prior to the administration of RhIG.  In order to reduce isoimmunization to its lowest possible level, antenatal prophylaxis at 28 weeks is recommended.  Although passively acquired Anti-D is found only rarely at delivery when the RhIG is given at 28 weeks, it has been seen.  The titer of antibody however should be 1:2 or 1:4.  A titer of greater than 1:4 or demonstration of saline-reactive antibody could possibly be signs of active immune response.  However, if there is any doubt as to the origin of the Anti-D in the maternal circulation, the patient should be treated with RhIG.

The safety of RhIG administered during pregnancy has been documented.  Since the antibody is IgG, it can cross the placenta and coat the baby’s red cells in vivo.  Occasionally, the baby will be born with a positive DAT but it is of no pathological significance.  At least 20,000 cases have been studied with no hematological problems in the fetus or the newborn.  The reason is probably due to the fact that there is not enough Anti-D to hurt the fetus.

Candidates for RhIG must receive their dose even if it is after the preferred 72-hour period.  If a patient’s status or dose is questionable consultation with the blood bank supervisor, lab director or medical director is mandatory.
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