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Paternal leucocyte immunotherapy for recurrent
pregnancy loss
S. AGRAWAL, R. KISHORE

ABSTRACT
The defective recognition of foetal alloantigens by the
maternal immune system is associated with recurrent
pregnancy failure and may be prevented by boosting the
maternal immune response with paternal or third party
leucocyte immunization. The mechanism By which this
process achieves success is not known. Clinical trials on
recurrent spontaneous abortion have shown an upto 70%
successful pregnancy rate after immunotherapy but the
importance of this is unclear because there have been
success rates of between 29% and 76% even in the control
population. These variations could be due to small sample
sizes and heterogeneity in the populations studied as well
as co-intervention by the placebo.
This article reviews the state-of-the-art for immunotherapy

and discusses its mechanism of action in the prevention
of recurrent foetal loss.
Natl Med J India 1995;8:t21-3

INTRODUCTION
Recurrent spontaneous abortion (RSA) is defined as three
or more consecutive abortions and is experienced by approxi-
mately 2% of child bearing women.' A large number of
factors are reported to be responsible, but a detectable cause
such as a chromosomal, anatomical or hormonal defect is
present in only 50% of women with RSA.2-5 In the rest,
where no cause is demonstrable, immunological factors,
either autoimmune or alloimmune are suspected to playa
role."

Women with recurrent abortions without a known cause
have been treated by immunizing them against their husbands'
leucocytes.? The beneficial effect of this procedure has been
attributed to the induction of antipatemal cytotoxic antibodies
that block immune rejection of the foetus. Even after 10 years
of this practice, the use of immunopotentiation to prevent
habitual abortion has not been widespread because (i) its
effectiveness is doubtful, (ii) its mode of action is not clear,
(iii) there has been improper selection of patients, and
(iv) it has certain side-effects.
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CLINICAL TRIALS
Table I outlines the results of some clinical trials. It is evident
that women receiving immunotherapy with allogeneic
(husbands') lymphocytes had a higher rate of successful
pregnancies (73%) than the controls who received either
autologous lymphocytes (58%); saline (42%) or no treat-
ment (30%). The total number of patients in each of the
control groups was far less than those treated; limiting the
validity of the studies. According to the Ethics Committee
for Immunotherapy of the American Society for Immuno-
logy of Reproduction, the variability of the reported results
is attributable to (i) the small sample size, (ii) heterogeneity
in the patient groups, i.e. groups not being carefully
matched, and (iii) co-intervention by the placebo.

Carp et al.' carried out a comprehensive review of 625
pregnancies following immunization with the husband's
leucocytes and found a success rate of 81% in achieving
term pregnancy and successful delivery in the immunized
group. This data has been criticized for the lack of appro-

TABLE I. Comparison of the results of clinical trials using husbands'
leucocytes for immunization v. various control groups

Investigators Successful pregnancies (%)
Husbands' Autologous Normal No
leucocytes leucocytes saline treatment

Clark and 7/11 (64) 217 (29)
Dayal

Beer er c/." 100/121 (83) 13/51 (25)
Mowbray et al. 8 19/22 (86)
Hoetai.9 40/49 (82) 33/46 (72) 6/12 (50)
Renznikoff- 28/33 (85) 13/26(50) 215 (40)
Etievant
et al.1O

Carp et al.) I 60n9 (76) 11127 (40) 11137 (30)
Takakuwa 28/35 (80) 4/12 (30)

et al.t?
Regan 13 34/46 (74) 0/4 (0)
Beer+' 28/39 (72) 16144 (36)
Smith and 27/34 (79) 219 (22)
Cowchock'! 16/40 (40) 6/16 (38)

Agrawal et al.16 23129 (79) 7/26 (26)

Total 410/538 (76) 57/99 (58) 8119 (42) 611204 (30)
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priate controls and the likelihood of subsequent abortions
after three or more has been reported to vary from 11% to
84% .17,18Only a limited number of trials employing a
placebo or no treatment have been done.! Patients without
treatment had a success rate of 31% compared to 60% in
patients given placebo. Mowbray et al., 8 Renznikoff-Etievant
et al. 10and Ho et al.9used washed maternal cells for immuno-
therapy in controls, but they did not report the effect of
these washed cells. Some other factors such as the number
of previous miscarriages, presence of prior live-births, time
of conception after immunization and patient's age also
influence the outcome of pregnancy .19.20None of these trials
have control groups for comparison.

There are only three published double-blind randomized
trials of immunization with paternal cells. These are sum-
marized in Table II.

RISKS OF IMMUNIZATION
The risks of immunization include transmission of infectious
organisms such as the cytomegalovirus, hepatitis Band C
viruses, the human immunodeficiency viruses and trepo-
nemata. However, these can also be spread by blood trans-
fusion, use of blood products and promiscuity. The lymphocyte
cell suspension should be adequately screened for these
infections. It is important to explain the risks involved to
the patient while obtaining consent for the procedure.

Immunization sensitizes the patients to paternal human
leucocyte antigens. Thus, if the patient requires an organ
transplant in future, it may be difficult to find a suitable
donor. Paradoxically, it might also provide protection as it
is a practice before renal transplantation to give donor
specific transfusions to recipients to produce blocking factors
which prolong the life of the graft.21,22

The white cell suspension used for immunization often
contains erythrocytes, which may immunize women against
their husbands' blood groups. However, this may happen
during normal pregnancy even without immunization.

In early pregnancy, approximately 50% of women ex-
perience vaginal bleeding despite the presence of a foetal
heartbeat. I The immunized women have a 7% incidence of
intra-uterine growth retardation (IUGR) compared to 14%
in control patients. Clark and Dayal reported a 10% incidence
of IUGR upon immunization compared to 30% in control
subjects. Therefore, there is evidence that immunization
may prevent rather than cause growth retardation. There is
also a slightly increased incidence of preterm labour in
immunized women (Tables III to V).

MECHANISM OF ACTION
A major criticism of the use of immunization is that the
mechanism of action is not known. IIHowever, the procedure
does have a rational basis.

Animal studies
Murine models have been used during the last few years for
investigating the immunoregulatory events leading to foetal
resorptions in the resorption-prone mating combinations.
These studies have led to the concept of placental immuno-
trophism where spontaneous foetal resorption, seen in CBA
x DBAl2 matings could be reversed by immunizing CBA
females with BALB/C spleen cells. Stimulation of the reti-
culoendothelial system by fat emulsions has also been shown
to prevent abortion in the CBA-DBAl2 mouse model.P
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TABLEII. Double blind trials

Author Successful pregnancies
Immunized Group Control Group

n(%) n(%)

Mowbray et al. 8

HoetaI.9
Cauchi et al. 19

Total

17(77)
30(79)
13(62)
60(74)

10(37)
23 (62)
19(76)
52(58)

TABLE III. Summary of the obstetric complications after
immunotherapy

Cases
Number of complications

Primary Aborters Secondary Aborters
Immunized Controls Immunized Controls

n=95 n= 13 n=33 n= 16

Sets of twins 4 0 1 0
Term deliveries 79 9 27 14
Preterm (37 weeks) 14(14%) 3(23%) 4(12%) 2(12%)
Induced preterm 2 1 2 0
Perinatal mortality 3 0 3 0
Bleeding 43 (45%) 7(54%) 20(62%) 7(44%)
Pre-eclampsia 5(5%) 3(23%) 2(6%) 4(25%)
Growth retardation 6(6%) 2(15%) 2(6%) 2(12%)

Human studies
During pregnancy the mother produces antibodies to antigens
presented to her by the placenta of the foetus. Carp et al.!
used antipaternal complement-dependent antibody (APCA)
as a marker of the immune response and showed that with
the development of APCA, the pregnancy outcome improved.
The serum of habitually aborting women is toxic to rat
blastocysts-it inhibits spreading, attachment and implanta-
tion.24This embryotoxic effect decreased after immunization.

Suppressor cells which have been shown to be induced in
pregnancy may playa role in the above effect. Clark and
Daya I showed that suppressor cells were present at implanta-
tion sites. Daya et al.25 observed that small lymphocytes
were present in samples of human decidua obtained from
women in whom abortions were induced at 13 weeks, but
were absent from the decidua in women who had missed
abortions at 11 weeks.

The immunological stimulus for pregnancy to develop is
not necessarily specific. When complete Freund's adjuvant
was administered to pregnant CBA female mice that had
been mated with DBA12 males= the mean number of resorbed
pregnancies decreased from 27% to 7.9%. As this adjuvant
cannot be used in humans, infusions of immunoglobulin, a
similar non-specific immunostimulator has been tried. 27-29
This procedure administers concentrated antibodies from
pooled donors.

The other mechanism relates to the effects of cytokines.
A cytokine that has profound effects on the reproductive
system is the granulocyte-macrophage-colony stimulating
factor (GM-CSF). It stimulates macrophages, enhances
decidualization and trophoblast proliferation as well as the
secretion of human placental lactogen and chorionic
gonadotrophin.
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TABLE IV. Potential hazards associated with leucocyte
immunotherapy

Risks Outcome

Graft v. host disease
Mother Possible in sick patients receiving

blood transfusion, particularly
with HLA sharing
Possible, but no proven cases in
patients on immunotherapy.
Frequency of low birth weight
babies may be reduced
No major increase in congenital
anomalies documented

Not observed but could be a risk
with gammaglobulin in IgA
deficient recipients

Not seen, viruses of concern
are conjugally transmitted
No erythroblastosis foetalis
reported

Possible but not documented
Not documented
Not documented

Baby

Abnormal neonates

Anaphylaxis and serum
sickness

Virus transmission

Erythrocyte sensitization

Platelet sensitization
Enhanced abortion/infertility.
Enhanced autoimmune disease

Others
Twins
Ectopics

More common
Not common

However, not all cytokines have a beneficial effect.
Interleukin-2 (IL-2) inhibits implantation and embryonic
development. It is produced after antigenic stimulation and
is essential for production of a clone of cytotoxic lympho-
cytes. Decidual lymphocytes are unable to produce IL-2.
Injection of IL-2 in pregnant mice causes foetal resorption.
The deciduae of women with spontaneous abortions contain
increased numbers of IL-2 receptor positive cells compared
with those found in artificial abortion.

Investigators have been concentrating on mechanisms that
affect trophoblast survival in RSA patients. However, 77%
of habitual abortions show blighted ova in which the embryo
dies and the trophoblast survives. Mechanisms acting directly
on the embryo have yet to be investigated.
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