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determine the prophylactic or immune nature of circulating anti-D (RH1) in pregnancy
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Background: Since 1970, generalization of antenatal immunoprophylaxis by anti-D immunoglobulins (Rhlg) injections made the interpretation of anti-red blood cell
antibodies screening during pregnancy more complex. In 1999, the laboratory of the CNRHP set up the anti-D microtitration test that allows to quantitate low levels

of anti-D (between 0.008 and 0.12 IU/ml). It consists of a gel titration test, using a 0.

03 IU/ml anti-D standard and papain-treated D positive cells. Comparison of found

anti-D concentrations with concentrations expected according to the dose and date of Rhig injection based on pharmacokinetic curves, allows us to conclude on

the prophylactic and/or immune nature of the circulating anti-D.

Anti-D microtitration test used in the CNRHP laboratory Every year, in the French Hemovigilance System, as well as in

Brossard Y et al, Feuillets de Biologie 2002 (French)
Indirect antiglobulin test , gel method, saline medium, using RH:1,-2,-3,4,5 (D+C-E-c+e+) papain-treated

RBC and a polyclonal anti-D standard correlated to the WHO international anti-D standard Theoretical anti-D concentration in the plasma after Rhig administration

1 week

3 weeks

6 weeks

STANDARD SAMPLE 9 weeks

Inverse of the last Con;enn;:;i::\i :hf ;he 12 weeks

Anti-D concentration = PDSI:;‘\LES':I:;:Z" o X renrtion Here : 8 x 0,008 = 0.06 IU/ml 15 weeks
intensity

the UK SHOT report, there are several cases of unexpected
severe hemolytic disease of the fetus and newborn (HDFN)
reported, due to immune anti-D that were erroneously
assumed to be prophylactic

route)
In the example 0.06 IU/ml -> corresponds to a 1500 IU Rhig

30 ng/ml (0,15 1U/ml) 45 ng/ml (0,23 1U/ml) injection about 6 weeks earlier

24 ng/ml (0,12 1U/ml) 36 ng/ml (0,18 1U/ml)

15 ng/ml (0,08 1U/ml) 22,5 ng/ml (0,11 1U/ml) Measurement uncertainty : 0,5 dilution

7,6 ng/ml (0,04 1U/ml) 11,4 ng/m (0,06 1U/mi) So if Rhig injection was done more than 9 weeks before:

suspicion of weak anti-D allo-immunization despite

3,8 ng/ml (0,02 1/ml) 5,7 ng/ml (0,03 1U/ml) prophylaxis - anti-D quantification every 2 weeks to detect
1,8 ng/ml (0,01 1U/ml) 2,7 ng/ml (0,015 1U/ml) an increase in concentration and to anticipate clinical
0,9 ng/ml (0,005 1U/ml) 1,35 ng/ml (0,007 1U/ml) manifestations of HDFN

Aims: We performed a study on Neo Iris (Werfen (Immucor)) to determine if a quantitative approach based on agglutination values calculated by the analyzer in a
solid phase red cell adherence identification test could help to determine the nature of anti-D. We also wanted to evaluate the potential of the automated anti-D

titration test as a substitution method for the microtitration test.

Solid phase red cell adherence automated method Identification test

A Mean agglutination values (/99) in the D positive wells of the Identification test
(Capture ID) for standards ranging from 0.008 t0 0.12 IU/ml
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= Anti-D concentration determined = Anti-D concentration determined

by gel microtitration (IU/ml) by gel microtitration (IU/ml)

*** Spearman correlation : mean of the /99 values of Linearity between 0,008 and 0,03 IU/ml:
the D positive wells vs anti-D concentration Deming p = 0,0003
determined by gel microtitration, n= 18, p = 0,0014, Y = 3505X-34 (IU/ml) or Y = 17,5X-34 (ng/ml)
r=0.69 [0,34-0.88]

A good correlation was found between the mean of the /99 agglutination intensity
values in the D positive wells of the identification test and the gel microtitration
values. Linearity was observed between 0.008 and 0.03 Ul/ml.

Rh disease prevention tests)
D positive wells = wells 1,2,3,4 and 14 of the Capture ID identification test
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Use of an 0,03 IU/ml standard: Mean of the /99 values of the D positive wells for the standard = 56
For patient N° 240600259903 : Mean of the /99 values of the D positive wells = 17 < mean of the 0,03 IU/ml standard

The patient has an anti-D concentration < 0,03 IU/ml at delivery. She received 1500 IU/ml of Rhlg at 28GW and
delivered at 40GW. The found concentration corresponds to the expected concentration (see table above).
— We can confirm that the prophylactic nature of the anti-D.

Solid phase red cell adherence automated method Anti-D titration test

Adaptation of the titration test to anti-D microtitration

Automated dilutions of the 0,12 IU/ml ant-D  Ygjng a 0.12 UlI/ml anti-D standard, 2 quality controls and [smeen T s [ 132 [ v | naa] vase] i
standard and of patients sera (from 2 to 1/256) - ) N . " . [2sazsr20are 1
in Low fonic strenght solution (LISS). 33 patient’s samples with anti-D conc_entratnc_ms ranging [usaseaesroosances ||
Dihstribution” of the dilu(:ionsh irl1) thg mEicroplate from 0.011 to 0.58 Ul/ml were analyzed in the titration test. R Ll
whose wells are coated witl + C+ E- C- e+ . i 000 | !
(Panoscreen V) RBC membranes. Incubation. S_cor_es (/99) were qalculated _add_lng /99 values for each | oo s o a8
Wash. ! ! dilution wells showing agglutination. Samples /99 scores B e 0 /99 score
Addition of anti-lgG revealing RBC (Capture R were reported to the 0.12 IU/ml standard /99 score and za03397o0" 2 oo |ow]| Tox Joo |
cells) Centrifugation. ti-D trati Id b lculated f h | Patient 732312008215 |83 772|250 | 008 | coe| 000|000 [0oo [4 _86,3+77,242,5= 166
Reading of the hemagglutination reaction by the ~ @nti-L concentration cou e calculated tor each sample ., qeuoee (0,01w)m)| 000 [ 000 000 | 008 0
automaton camera and compared to those found by the gel microtitration test  contol2  swowcopuimy s sas oo o 80,8+66,9 = 147,7
- Standard | 8UGsw (01 Wiek) | 960 | 990 468 000 ] 000 | 99+99+49,6 = 247,6
E 0.8+ [rEmrmT — w90 980 %o wo wo|
5 -
5 0.7 £ /99 score of the Control 1 < detection limite
2 Anti-D concentration = sample (o - X OA2 | cono1) - (147,7/247,6) X 0,12 = 0.07 10/mI
0.6 T 0.20- control) / 99 Patient = (166/247,6) x 0,12 = 0,08 IU/ml
= . £ score of the 0,12
S 05 B E 1U/ml standard
’ . g, 0.15-
0.4 . §
2 . I .
0.34 . 0103 Anti-D titration test using /99 scores and a
B 0.12 IU/ml standard to report values gave
0.2 . s T 2 0.05- — concentrations that were well correlated to
° pearman correlation : £ Linearity between R . .
0.1 oo anti-D microtitration by gel 3 0,008 and 0,03 the reference gel microtitration test
Q cmee fe1efetq°ﬁ_megwdl"? ami-ﬁ] ’ 2, i i i , 1U/ml: concentrations. Values were comparable
' microtitration late method, : il = . . .
Eo . : . mi 33"p i O,ODYO‘;’ A o 000 005 0t 015 020 59_"3”991&;(21003‘133 and linearity was obtained between 0.06 and
o..o o 0.1. 0.2 03 10,82-0.96] E  Anti-D microtitration by plate method (Ul/mi) o . 0.18 IU/ml.
Anti-D microtitration by plate method (Ul/ml)

Conclusion :

Comparison of the sample’s agglutination values (/99) in the positive wells of the solid phase red cell adherence identification test with the mean values of the 0.03
1U/ml anti-D standard allows to have a quantitative approach that could be useful at delivery, as anti-D concentrations 9 to 13 weeks after routine antenatal

prophylaxis are expected to be within the linearity range.

In other cases, when targeted Rhig prophylaxis has been done a few weeks before sampling, an anti-D titration test could be performed with calculation of the /99
scores and report to the 0.12 Ul/ml anti-D standard /99 score. It allows to calculate accurate anti-D concentrations and ensure they are within the expected range

based on Rhig dose and injection date.

If the sample’s found values are too high, anti-D immunization despite prophylaxis should be considered.



