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Summary. Anti-D haemolytic antibody concentration and ( r  = -0.329). The data of this study indicate that measure- 
chemiluminescence (CLT) opsonic index was measured in ment of maternal serum CLT opsonic index may be more 
maternal blood obtained from 20 alloimmunized pregnancies accurate than anti-D quantification in providing non- 
at 17-28 weeks undergoing intrauterine fetal blood sampling invasive prediction of the degree of fetal anaemia. 
for the estimation of fetal haemoglobin concentration. The 
fetal haemoglobin concentration was significantly associated Keywords: Rh alloimmunization, fetal anaemia, anti-D 
with the maternal serum CLT opsonic index ( r  = -0.566, 
P < 0.01) but not with the maternal a n t i 4  concentration 

estimation, monocyte-mediated chemiluminescence. 

In the management of red blood cell alloimmunized 
pregnancies, measurement of haemolytic antibody concen- 
tration in maternal blood provides an indirect measure of the 
severity of the disease. However, there is a poor correlation 
between fetal haemoglobin concentration deficit and 
maternal antibody level (Nicolaides & Rodeck, 1992). This 
study examines whether a more accurate prediction of the 
severity of the disease can be provided by the monocyte- 
mediated chemiluminescence test (CLT), which is a 
functional assay of the interaction between sensitized red 
blood cells and human mononuclear cells. 

PATIENTS AND METHODS 

Fetal blood was obtained by cordocentesis in 20 Rh allo- 
immunized pregnancies at 17-28 weeks gestation. The 
direct antiglobulin test was positive in all cases and 
Kleihauer staining showed that all samples contained only 
fetal red blood cells. The haemoglobin concentration was 
determined using a Coulter STKR counter (Coulter Electro- 
nics, Luton, U.K.). 

Maternal blood was obtained by venepuricture immedi- 
ately before cordocentesis for measurement of serum anti-D 
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concentration (autoanalyser calibrated against the British 
anti-D working standard 72/229: Marsh et al, 1968) and 
CLT opsonic index. For the latter, a luminol-enhanced 
chemiluminescence assay was used to measure the metabolic 
activity of monocytes during erythrophagocytosis. Mono- 
nuclear cells kom five pooled normal donors were isolated 
and resuspended in 1 : 2 RPM/fetal calf serum: Hanks 
balanced salt solution (Sigma, Poole, U.K.). The cells were 
then incubated in a 5% C02 atmosphere at 37°C for 2 h. 
Equal volumes of maternal serum and 5% vol/vol group 0 
red blood cells from a D-positive donor were incubated at 
3 7°C for 1 h. The sensitized red cells were washed three times 
in phosphate-buffered saline and resuspended at their 
original concentration. Mononuclear cells and sensitized 
red blood cells were mixed and then added to 4 x M 
luminol (Sigma). The chemiluminescence response of the 
monocytes was monitored for 1 h at 3 7°C in a luminometer 
(Bio-orbit 1251, Labsystems UK Ltd, Basingstoke). An 
opsonic index was calculated for each case by dividing the 
mean chemiluminescence response to sensitized red blood 
cells by the mean chemiluminescence response to non- 
sensitized red blood cells. 

RESULTS 

The fetal haemoglobin concentration was significantly 
associated with the maternal serum CLT opsonic index 
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Fig 1. The association between fetal haemoglobin concentration and maternal chemiluminescence opsonic index (left) and anti-D antibody 
concentration (right). The sloping line represents the regression line. The dotted lines represent the values (> 7 for the CLT opsonic index and 
> 1 5  IU/ml for the antibody concentration) above which the fetus could be anaemic. 

(Fig 1; r = -0.566, P < 0.01) but not with the maternal 
anti-D concentration (Fig 1; r = -0.329). 

DISCUSSION 

The data of this study indicate that measurement of 
maternal serum CLT opsonic index may be more accurate 
than anti-D estimation in providing non-invasive prediction 
of the degree of fetal anaemia. These findings are compatible 
with the observation that the clinical severity of haemolytic 
disease of the newborn is best correlated with maternal CLT 
opsonic index rather than antibody level (Hadley et aI. 1991; 
Lucas et al. 1993). 

Our findings concur with those of the previous report that 
fetal anaemia is unlikely when the maternal serum anti-D 
concentration is < 1 5  IU/ml. for levels 2 15  IU/ml fetuses 
may be anaemic but the severity can not be predicted from 
the antibody concentration (Nicolaides & Rodeck, 1992). In 
contrast, maternal serum CLT opsonic index provides useful 
prediction of fetal anaemia; in 10/12 pregnancies with an 
index of 2 7 the fetal haemoglobin concentration was below 
the fifth centile of the normal range. CLT opsonic index, 
unlike antibody concentration, provides a measure of the 
interaction between antibody-coated red blood cells and the 
reticuloendothelial system. 

In the management of red blood cells alloimmunized 
pregnancies, cordocentesis provides access to the fetal 
circulation for assessment of haemoglobin concentration 
and intravascular transfusions. However, this invasive 
procedure entails at least a 1% risk of fetal death even 
with experienced operators. Our findings suggest that 
cordocentesis may be avoided if the maternal serum CLT 
opsonic index is less than 7. 
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