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Increase in the serum immunoglobulin fractions
(IgG, IgA, IgM) of pregnant women with
anti-Rh isoimmunization in relation to
the neonatal fetal prognosis

by
N. CARRETTI, E. LAURETI and M. MEGA

Although in haemolytic disease of the newborn (HDN) the fetal damage is
related to the presence of anti-Rh antibodies formed in the mother, measure-
ment of the antibody titre in the maternal serum by the indirect Coombs test
(ICT) is not a significant index for an accurate asessment of the neonatal fetal
prognosis (?). Values equal to or below 1:32 are generally considered as indi-
cations of the absence of danger to the foetus (¥), but beyond these limits it is
not p%ssible to assess the degree of fetal risk on the basis of the ICT antibody
titre (%).

This is due to the fact that the ICT measures all the anti-Rh antibodies in
this serum, irrespective of the group (IgG, IgA, IgM, IgD, IgE). Further, we
know that only IgG is potentially harmful because it can pass through the
placenta (°) and can lead to lysis of the fetal erythrocytes (°).

In the present study we therefore attempted to assess possible states of neo-
natal fetal danger more accurately than is possible with the ICT alone, by
titrating the various groups of serum immunoglobulins (IgG, IgA, IgM) and
comparing the ICT values obtained simultaneously.

MATERIALS AND METHODS

We examined 14 patients with anti-Rh isoimmunisation; at regular intervals
throughout pregnancy (from the 24th-28th week to delivery) successive deter-
mination of the anti-Rh antibody titre were carried out, together with determi-
nation of the IgG, IgA, and IgM immunoglobulins.

The anti-Rh antibodies were titrated by the ICT as generally used and des-
cribed elsewhere (7).

The various groups of immunoglobulins were determined by radial immuno-
diffusion on agar discs pre-treated with rabbit antibodies (%). For the quanti-
tative determination of the various groups of antibodies the diameters of the
precipitation rings were related to mg % ml, using a straight line obtained by
a system of cartesian axes with three dilutions of a standard quantity of the
immunoglobulin group to be tested (immunodiffusion discs by Partigen, Boer-
ingswerke AG).

* From the Obstetrics and Gynaecological Clinic, University of Padua.
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The criteria used for assessment of the neonatal conditions were the clinical
and laboratory ones commonly used for the diagnosis of HDN. Patients were
divided into two groups:

1 - cases with a good prognosis (GP), where no signs of neonatal fetal risk
were evident and where no treatment as given;

2 - those with a poor prognosis (PP), where there was serious neonatal foetal
risk resulting in death of the newborn or the need for polytransfusion.

As normal controls for the IgG, IgA, and IgM values during a period of
pregnancy roughly corresponding to that of our patients we used 9 primigravida
with no pathological symptoms. The average values in mg % ml and the cor-
responding standard deviations found in this group for the three different groups
of immunoglobulins were as follows: IgG (1031 * 171); IgA (189 =+ 66); IgM
(146 £ 62).

RESULTS

In ten out of 14 cases (Table 1) the initial values of the ICT were equal to
or below 1:32, ie. thought not to be dangerous for the fetus. In eight of
these cases the titre increased to 1:64, and in two the increase attained 1:256.
Examination of the increases in the IgG level in two successive determinations
shows that if a rise of 23.8% occurred (case 1, S.A., went from 1:32 to 1:256)
or if this percentage was not exceeded, as occurred in another six cases (case
2 to 7), conditions for the newborn appeared to be satisfactory. When the per-
centual increase in IgG was higher, as occurred in three cases (cases 8, 9, 10),
neonatal damage was such as tc require one or more total blood transfusions, or
the severe isoimmunisation led to death. The course of the IgA and IgM fractions
differed from that of the IgG fracticn; in the patients with a better neonatal
foetal prognosis, although the final ICT values were high, the percentage of
increase in relation to the initial determination varied from a minimum of 26%
to a maximum of 70%, while in the cases with a poor prognosis this increase
was much reduced.

These findings acquire a special significance if we note that they can be shown
for each of the individual cases considered and do not emerge solely from an
overall assessment of the case material.

Figures 1 and 2 show two typical cases in diagram form; in the first case,
with a poor prognosis, the rising straight line of IgG crosses over those of IgA
and IgM, while the opposite occurs in patients with a good neonatal foetal pro-
gnosis.

When the initial ICT titre was 1:256 (cases 11-15 in Table I), which was a
poor prognostic indication in itself, transition to a higher titre was accompanied
by a rise in IgG values from a minimum of 45% to a maximum of 86% as
compared with increases in IgA up to 45% and in IgM from a minimum of 22%
to a maximum of 56%. All the infants showed some damage. In one case (M.D.)
where the increase in IgG was less marked, and that of IgA and IgM scarcely
appreciable, premature birth took place during the 26th week; the infant was
dead, with severe signs of dropsy.

Examination, in Table II, of the average values of IgG, IgA, and IgM at the
time of the first and second estimation of the ICT and their respective increases
in the cases with a good and a poor neonatal prognosis brings out the following
theree points:
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1) In the cases with a good prognosis the change seen in the average values of
IgG is much less marked than that observed in the cases with a poor neonatal
prognosis (+ 145.85 mg % ml against + 621.3 mg % ml). The difference is
highly significant. (p < 0.01).

2) The average IgG level at the first ICT determination was significantly lower
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than the average found in the course of normal pregnancy taken as a standard
(565.33 mg % ml against 1031 mg % ml) in the cases with a poor neonatal
prognosis. (p < 0.01).
3) In the cases with a good prognosis the IgA and IgM level at the second esti-
mation of the ICT were higher, both in comparison with the first estimation and
as an absolute value in relation to the same measure carried out in the cases with
a poor prognosis. In these cases the difference for IgM was significant (p < 5%).
We can thus say that the IgG level shows a considerable increase in the cases
with a poor prognosis, while in the cases with a good prognosis it is largely IgA
and IgM which increase.
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DISCUSSION

Two points which require discussion emerge from our results:

1) The low IgG values at the time of the first ICT determination in the cases
with a poor neonatal prognosis.

2) The rise in IgG in the cases with a poor prognosis in comparison with its
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lack of increase and the simultaneous rise in IgA and IgM in the cases with a
good prognosis.

In regard to the first point, it may be that the low IgG level depends on: a)
the fixation of a significant quantity of anti-Rh IgG immunoglobulins (which
cross through the placenta) to the foetal erythrocytes. With the increase in the
production of anti-Rh antibodies as a result of persistent antigenic stimulation,
the quantity of free IgG in the maternal serum also rises; b) a certain degree of
central inhibition (by the maternal immunocompetent cells) against the production
of anti-Rh IgG. The possible presence of a similar mechanism acting through
the antigen/antibody immunocomplexes present in the maternal serum cannot
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be entirely excluded. Its existence is suggested by the fact that the IgA levels
found at the first ICT determination in the cases with a poor prognosis are lower
than the normal values. The development of a general initial depression of the
anti-Rh immune response present in the cases with a poor neonatal foetal pro-
gnosis may therefore be involved here.

As to the rise in IgG in the cases with a poor prognosis, it must first be empha-
sized that this does not signifiy an increase in the total IgG level in relation to
the normal average in pregnancy; indeed, the final 1gG values do not differ signi-
ficantly from this average (1186 against 1031 mg % ml). We see here a marked
rise from a value lower than normal to an almost normal value.

The finding that IgA and IgM behave in a contrasting manner to IgG and
increase especially in the cases with a good prognosis can only be explained by
the ability of IgG to cross the placental barrier, and its fixation on the fetal
erythrocytes. Because of the size of their molecule or because of reasons related
to their particular molecular structure (°), IgA and IgM cannot cross the placenta
actively. According to Gitlin (%), only moderate transfer by diffusions is possible
for them. Thus, if it is the IgG which rises, the prognosis is less favourable
because this antibody can cross the placenta and damage the foetus. If, on the
contrary, IgA and IgM increase, the prognosis is better because these fractions
cannot cross the placenta and harm the fetus.

For diagnostic purposes it is importani to establish whether the rise is initiated
from the « basal » values of the ICT equal to or less than 1:32. When the ini-
tial ICT is already suspect in itself (= 1:64), the results may be more inconsi-
stent. Indeed, the increase in harmful IgG may already have occurred without
being discovered; under these circumstances, the possible increase in all the
groups of immunoglobulins only assumes the function of an indicator for an
alarming situation which already prevails.

It is thus necessary to take a « basal » measure of the immunoglobulins in
those cases where the ICT is = 1:32, to follow their possible increase in time,
simultaneously with their rise on the ICT. The significance of the increase can
be adequately assessed only if the patient is used as her own control.

The possibility of determining the neonatal fetal prognosis by measuring the
groups of immunoglobulins matched to the ICT may also help to provide an
indication for the use of amniocentesis, which may be reserved solely for the
cases in which the rise in the ICT is accompanied by a typical increase in IgG.

SUMMARY

Determination of the antibody titre alcne by the indirect Coombs test (ICT)
in pregnant patients with anti-Rh isoimmunisation provides an inaccurate indi-
cation for assessment of the neonatal foetal prognosis.

It was the purpose of this study to ascertain whether a more accurate assessment
might be obtained by measuring the individual groups of serum immunoglobu-
lins (IgG, IgA, IgM) in correlation with the ICT.

Fifteen pregnant patients with isoimmunisation were observed, and the follo-
wing points were investigated:

1) The variations in the ICT between an initial determination and a final deter-
mination.

2) The variations in 1gG, IgA, and IgM between these two determinations. On
the basis of the neonatal conditions assessed at birth by the usual clinical and
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laboratory methods, the patients were divided into cases with a good prognosis
(GP), i.e. without neonatal foetal compromise, and cases with a poor prognosis
(PP), with neonatal fetal risk.

Results were as follows:

1) In the cases with PP the average IgG level at the time of the first determi-
nation with the ICT was lower (with high statistical significance) than the ave-
rage found during normal pregnancy (565.33 mg % ml against 1031 mg % ml,
p < 0.01).

2) In the same cases (PP) we found a much more marked increase in IgG bet-
ween the two ICT determinations thans shown by the cases with GP (+ 621.3
mg % ml against + 145.85 mg % ml, p < 0.01).

3) IgA and IgM behaved in an inverse manner, increasing in the cases with GP
rather than in those with PP.

The increase in IgA had a 5% statistical significance.

The authors discussed their findings and suggest that the greater increase in
IgG in the cases with PP is explained by the fact that these antibodies can
cross the placenta and damage the foetus. If, on the contrary, IgA and IgM are
increased, the prognosis is better because these are incapable of crossing the
placenta.

The authors also emphasise that the usefulness of this investigation is increa-
sed if the measurement of the rise of the globulins begins with the « basal » ICT
values of 1:32, with successive determinations in the same patient.

This method may also be useful as an indicator for the use of amniocentesis.

Translated by Samil Pabyrn Foundation
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