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1. The outside laboratory identified anti-D + anti-C. What are the titers of these two antibodies? Is this what we would
expect? Is there any other possibility other than anti-D plus anti-C? If there are other possibilities how would you
investigate?
Three different titering cells were tested, an R1r cell (D+C+c+E-e+) that expresses D and C, an Ror cell (D+C-c+Ee+) that expresses D but not C, and a r'r cell (D-C+c+E-e+) that expresses C but not D. So if anti-D and anti-C were
present, the R1r cell would give us a titer of 1 for the titer of both antibodies combined. The Ror cell would give us the
anti-D titer as <1 (the titer is listed as <1 because it reacts in gel but not in the tube IAT method used for performing the
titer). Finally the r'r cell would give us the anti-C titer as 1. This is an unexpected result however as we would expect the
anti-D to be stronger than anti-C in a combination of the two antibodies.
Instead the patient could have anti-G, or some other mixture of anti-G, anti-C and/or anti-D. G is an antigen on most
individual’s RHD protein as well as on most C-bearing RHCE proteins. Therefore anti-G produces reactions that look
like anti-D plus anti-C in a panel. Anti-G typically reacts more strongly with D-neg/C-pos cells than it does with Dpos/C-neg cells. This is the tipoff that anti-G is present, and this is exactly what we see in these titration results. The
distinction between anti-G and anti-D and/or anti-C as well as the possible mixtures can be made by performing
alloadsorption procedures. Since G is present on most D-carrying proteins AND C-carrying proteins anti-G can be
adsorbed by either D-pos/C-neg cells or D-neg/C-pos RBCs, in either case appearing to adsorb both anti-D and anti-C.
An eluate from such adsorbing cells can also be shown to react with a D or C antigen that was NOT on the adsorbing
cell. Again note that any combination of anti-G with anti-D or anti-C can exist, so careful interpretation of such tests is
necessary.
2. What antibody specificities are suggested by the gel reaction strengths and adsorption results shown above? Explain
your answer.
Again the panel suggests that both anti-D and anti-C are present, but the anti-C reaction strength appears slightly
stronger consistent with anti-G.
The adsorption results are consistent with anti-G without any admixture of anti-D or anti-C. The reactions of various
mixtures of these 3 antibodies after adsorption are compared to those of anti-G in the following table.
Phenotype of
adsorbing cell
Ror
r’r

Reactions of plasmas which have been adsorbed by cells listed in the left column
anti-G
anti-D plus anti-C
anti-G plus anti-D
anti-G plus anti-C
Ror
r’r
Ror
r’r
Ror
r’r
Ror
r’r
0
0
0
+
0
0
0
+
0
0
+
0
+
0
0
0

3. Is any further workup needed to prove it? Are there any problems with the way in which the tests were performed?
Unfortunately appropriate controls were not performed with these tests. Adsorption inevitably causes some level of
dilution of the serum, and controls are needed to demonstrate that the loss of activity is not due to dilution alone. This
could have been done by performing an adsorption with rr (D-neg, C-neg) RBCs in addition to the Ror and r'r cells.
After adsorption with such cells one would expect the anti-G (apparent anti-D + anti-C) reactivity to persist.
Nonetheless, the gel reactivity was sufficiently strong that we would not expect the antibody to be diluted away.
An alternative, very elegant procedure developed by Vos (Vox Sang., 1960) is to perform the following sequence:
1. Adsorb the serum with dCe/dce (r’r) cells.
2. Prepare an eluate from the adsorbing cells.
3. Adsorb the eluate with Dce/dce (Ror) cells.
4. Prepare an eluate from the second adsorbing cells.
5. Test the adsorbed serum, the adsorbed eluate (first adsorption supernatant), and both eluates with r’r and Ror cells.
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Reactions of the adsorbed serum and eluates in the case of various antibody combinations are shown in the table below.
Possible combinations of
anti-G, anti-D, and anti-C
Anti-G
Anti-D + anti-C
Anti-D + anti-G
Anti-C + anti-G
Anti-D + anti-C + anti-G

Serum ads. with r’r cells
Ror
r’r
0
0
+
0
+
0
0
0
+
0

Reactions with Ror and r’r cells
Eluate 1
Eluate 1 ads. with Ror cells
Ror
r’r
Ror
r’r
+
+
0
0
0
+
0
+
+
+
0
0
+
+
0
+
+
+
0
+

Eluate 2
Ror
r’r
+
+
0
0
+
+
+
+
+
+

Rare cells exist which have G in the absence of D or C antigens, and which have D but not G. Consistent reactions
with such cells demonstrate anti-G specificity. Anti-G specificity is demonstrated in the above sequence without
access to such rare cells, but it is technically challenging, particularly if the antibodies are weak.
4. Is this patient a candidate for antenatal Rh immune globulin? Does it appear that the Rh immune globulin (RhIG) given
after the first pregnancy prevented the mother from being immunized to anti-D.
If anti-G is her only antibody she is not immunized against the D antigen, so she remains at risk for forming anti-D in
addition to her anti-G. Therefore, she is still an RhIG candidate. Determination of RhIG candidacy is the reason to
make these complicated distinctions, They are only academic with respect to transfusion for patients other than women
of childbearing age, since we would give D-neg, C-neg RBCs in any case.
It initially appeared that the massive dose of RhIG given after the first pregnancy, complicated by chronic fetal maternal
hemorrhage, was successful. However, but anti-D immunization may only become evident during a subsequent at-risk
pregnancy.
5. Is this patient at risk for a hemolytic transfusion reactions (HTRs)?

HDFN?

Anti-G can cause HTRs, particularly delayed reactions. Anti-G causes HDFN, but it is less severe than that due to antiD, so it is still important to prevent anti-D if possible.
6. What antibody specificity is(are) demonstrated now? What do you note about the titer?
The patient now is making anti-D as well as the anti-G since an r’r cell (D-C+) is no longer able to remove the anti-Dlike activity. Anti-C is not ruled out.
Note that the titer tested against the R1r cell (D+C+c+E-e+) that was being used to follow the titer has only increased
from 2 to 4 based on the endpoint of the dilution. However, the reaction strengths with undiluted serum and with the 1:2
dilution have increased markedly. If the titration score is calculated for the 27w6d specimen versus the 29w6d, the
titration score has increased from 4 to 20 (see AABB Technical Manual Methods section for antibody titration). An
increase in score of 10 regarded as a significant increase.
7. What would you advise the patient’s physician?
The patient is no longer a candidate for Rh immune globulin and should be treated as any other patient with anti-D.
Although our institution regards 128 as the critical titer for anti-D, we begin non-invasive monitoring of the fetus with
middle cerebral artery blood velocity studies when the titer reaches 32. In this case early delivery was performed as
soon as there was evidence of fetal compromise and the infant received phototherapy and one exchange transfusion.

