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ABSTRACT
Background: Recurrent spontaneous abortion (RSA) is defined as three or more sequential abortions before the twentieth week of gestation. There are evidences to support an allo-immunologic mechanism for RSA. One of the methods for treatment of
RSA is leukocyte therapy; however there is still controversy about effectiveness of this
method. Objectives: To evaluate the effectiveness of leukocyte therapy for treatment of
RSA. Methods: Ninety two non-pregnant women with at least three sequential abortions (60 primary & 32 secondary aborters) recognized as RSA were referred to our
Laboratory for immunotherapy. All the cases were immunized by isolated lymphocytes
from their husbands. Fifty to 100 million washed and resuspended mononuclear cells
were injected by I.V., S.C., and I.D. route. The result of each injection was checked by
WBC cross matching between couples after four weeks of injections. Immunization was
repeated in fifth week to a maximum of 3 times if needed. Eighty one age-matched nonpregnant RSA women (52 primary and 29 secondary aborters) with at least three sequential abortions were also included in this study as controls. The control group was
not immunized. Results: 67 out of 92 (72.8%) immunized cases and 44 out of 81 controls (54.3%) showed a successful outcome of pregnancy (p<0.02). Comparison of primary and secondary aborters indicated a significantly better outcome only in primary
(75% vs. 42.3%. p<0.001) but not in secondary aborters (68.8% vs. 75.9%, p = 0.7).
Conclusion: The present investigation showed the effectiveness of leukocyte therapy in
primary but not in secondary RSA patients. Despite the current controversy and limitation of leukocyte therapy in RSA, the results of our investigation provide evidence supporting the use of allo-immunization in improving the outcome of pregnancy in primary
RSA patients.
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INTRODUCTION
Habitual abortion is defined as three or more sequential abortions before the twentieth
week of gestation from the last menstrual period or less than 500 grams of fetal body
weight (1). In the vast majority of cases, the etiology is unknown (2, 3). Several factors
such as genetic, anatomical, endocrine (4), and placental anomalies (5), or environmental (6) and immunological factors are being associated with a history of habitual
abortions.It is thought that the immune reaction disorders in the mother may also contribute to the mechanism of RSA.
RSA can be classified into primary and secondary. The primary RSA patients are those
who have aborted in all the previous pregnancies and have no live birth. Secondary
RSA patients are those who have at least one successful pregnancy irrespective of the
number of pregnancy losses. Certain evidence reveals allo-immunologic mechanisms
for RSA (7). Pregnancy induced immune response is important for the maintenance of
gestation and inadequate recognition of fetal antigens might lead to abortion in women
with RSA (8). The effectiveness of blood transfusion in transplantation has previously
been noticed. On the other hand several studies indicated an association between habitual abortion and sharing of human leukocytes antigens (HLA) with the father that may
prohibit the production of anti paternal cytotoxic antibodies (APCA) in the mother during pregnancy (9, 10). Both allogenic leukocyte immunization and intravenous immunoglobulin (IVIg) therapy have been used for the treatment of women with unexplained
recurrent spontaneous abortion (1, 11-13).
Efficiency of allogenic leukocyte immunization in the treatment of RSA was first demonstrated in a clinical trial by Mowbray in 1985 (14). In 1994, a meta-analysis of all
placebo-controlled trials showed that allogeneic leukocyte therapy significantly increased the chance of live birth among patients with primary RSA (15).The use of allogenic lymphocyte transfusion became a quite widespread and accepted treatment until
1999 at which time the results of a large placebo-controlled trial showed that immunotherapy did not increase the chance of live birth compared to placebo but rather tended
to decrease it (16). Following the work of Ober et al (16), several other meta analyses
also indicated that leukocyte therapy has no effect in improving the success rate in RSA
cases (17, 18). On the other hand there are several recent studies that indicate the benefit
of this method for the treatment of a group of RSA patients (1, 11, 19).
Leukocyte immunization is now employed to treat a subgroup of RSA women; however
its effectiveness continues to be controversial. The present study was undertaken in a
group of women with RSA at our center to evaluate the effectiveness of lymphocyte
immunization in Iranian women with primary RSA.

MATERIALS AND METHODS
Subjects. Ninety two non-pregnant women between 22 and 38 years of age with at least
three sequential abortions with the same partner referring to our center during December
2000 to September 2005 formed the study cases. Among the cases, 60 were primary and
the remaining 32 were secondary aborters.
Eighty one age and ethnic matched non-pregnant women with at least three sequential
abortions were also included as controls. Among our control group, 52 were primary
and 29 were secondary aborters. Informed consent, approved by local ethics committee,
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was obtained from all cases and controls. The cases and controls were investigated
clinically and serologically by a gynecologist and were diagnosed as RSA. No endocrine anomaly and no evidence of anti-nuclear and anti-phospholipids syndrome was
detected. All the patients had negative WBC cross match with their husbands before
therapy (checked by a serological method). The patients were checked for the presence
of blood-borne infectious diseases such as HIV and hepatitis B and C. ABO blood
grouping was also checked to prevent transferring of Rhesus factor (Rh) positive RBC
to Rh negative patients.
Immunotherapy. Immunization with isolated lymphocytes from their partners by the
following procedure was performed in all of the cases. Mononuclear cells were separated using Ficoll-Hypaque gradient. Washed and resuspended cells in 3 ml of sterile
saline were aspirated into 3 syringes, one having 2.0 ml and the other two having 0.5 ml
of the cell suspension .The total number of cells used were approximately 50-100 million cells. The 2.0 ml suspension was given by IV drip and the two 0.5 ml suspensions
were administered, into the forearm S.C and I.D, respectively. The results of immunization were checked after four weeks by WBC cross matching between couples using a
serological method. Immunization was repeated in the fifth week to a maximum of 3
times if WBC cross-match showed less than 20% reactivity. Furthermore, immunized
women were evaluated for WBC cross-match reactivity in the first trimester of pregnancy and if the test showed less than 20% reactivity, a booster immunization was done
with the same protocol. Control groups were not immunized. Treatment success was
defined as a pregnancy with live birth and treatment failure was defined as a pregnancy
failure before 20 weeks of gestation.
Statistical Analysis. Statistical analysis were carried out using (SPSS), version 11.5 for
Windows. Chi-square test with Yates correction was used for comparison of cases and
controls. P-values less than 0.05 were considered as significant. All reported P-values
were two-tailed.

RESULTS
Figure 1 shows the pregnancy outcome of patients and RSA controls after immunization.
Total success rate in subjects with a completed immunization protocol was 72.8%. Sixty
seven out of ninety two cases (72.8%) became pregnant successfully and gave birth while
twenty five of our patients (27.2%) experienced another abortion after therapy. All the
children born were normal. In addition in non immunized group, 54.3% became successfully pregnant while the remaining 37 (45.7%) experienced another abortion.
Statistical analysis indicated a significant difference in success rate of pregnancy outcome between cases and controls (72.8% vs. 54.3% p<0.02) (Figure 1).
Outcome of pregnancy was evaluated and compared in immunized and non-immunized
cases according to primary or secondary abortions.
Forty five out of sixty primary aborters (75%) became pregnant successfully while in
our non-immunized group, the success rate was 42.3% (p<0.001) (Table1). There was
no significant difference between immunized and non-immunized secondary aborters
with respect to pregnancy outcome (68.8% vs. 75.9%, p=0.7) (Table1).
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Figure 1. Live birth rates of immunized and non-immunized RSA patients. a P < 0.02, b P < 0.001

Table 1. Outcome of pregnancies in primary and secondary RSA patients and
their corresponding controls
RSA (n = 92)

Controls (n = 81)

Outcome
a

Primary (n =60)
Successful pregnancy
45 (75%)
Abortion
15 (25%)
a
p < 0.001, Primary versus primary aborter.
b
p =0.7, Secondary versus secondary aborter.

b

Secondary (n=32)

Primary(n =52)

Secondary(n=29)

22 (68.8%)
10 (31.2%)

22 (42.3%)
30 (57.7%)

22 (75.9%)
7 (24.1%)

DISCUSSION
In this study, we investigated the effect of paternal immunotherapy on the outcome of
pregnancy in patients with unexplained RSA, and also compared the results between
primary and secondary aborters.
Many recent studies or meta analysis have been published against advantages of leukocyte therapy (17, 18, 20). There are also several studies demonstrating that immunization with paternal lymphocytes attributes to the success of pregnancy in women with
RSA (1, 11, 19, 21).
In the present study we registered 92 non-pregnant women with at least 3 sequential
abortions for immunotherapy and compared the effect of this treatment in different
groups of patients including primary and secondary aborters, where immunization was
performed before and during pregnancy if required.
Our results revealed that 72.8% of immunized women showed a significantly successful
outcome of pregnancy while our non-immunized group, showed 54.3% success rate in
pregnancy (p< 0.02). Upon comparison of various updated randomized trials of paternal
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lymphocyte immunotherapy for women with RSA (21, 22, 23, 24), we found a higher
pregnancy outcome in our immunized group (72.8%).
However Ober et al (16) reported that this mode of therapeutic approach does not improve pregnancy outcome in women with RSA, but they considered those cases that did
not get pregnant 12 months after immunization beside those who experienced another
abortion before 28 weeks of gestation as treatment failure. On the other hand Ober did
not compare primary and secondary aborters which may affect the results.
There are also two computer data-based meta analysis reports by Scott (17) and Porter
(18) indicating that leukocyte therapy has no therapeutic effect for RSA patients.
The last two published meta analysis which give no support for leukocyte therapy in
RSA patients, extracted data from laboratories with heterogeneous patients and with
variations in protocols used. In addition, one can consider other factors affecting the results of their trials, among which one could mention the numbers of previous miscarriages, presence of prior live birth, time of conception after immunization and the number
of injected cells and the time used for immunization. The major drawbacks to such studies
are heterogeneity of patients and variations in criteria used for patient selection and the
different backgrounds of the studied group and also differences in treatment protocols.
Published reports on pregnancy outcome with primary versus secondary abortions are
very limited. In one report by Christiansen et al , the results of the placebo-controlled
trials carried out in the Danish recurrent miscarriage clinic, indicated that allogenic
lymphocyte transfusion improved live birth in women with primary recurrent miscarriage while IVIG improved live birth rate in those with secondary recurrent miscarriage
and IFD (1). Consistent with Christiansen data, we showed that paternal leukocyte therapy clearly improved pregnancy outcome in primary RSA (75% vs. 42.3%, p< 0.001).
The effect of immunotherapy as a therapeutic approach for women with unexplained
recurrent miscarriage is still a challenging issue due to several factors:
(1) Most of the immunotherapy trials are too heterogeneous with respect to the patients
and the treatment protocols; (2) Differences in immunization protocols that is the total
number of cells and the time of immunization ; (3) Certain factors such as the number of
previous miscarriages, presence of prior live births, patient's age and time of conception
after immunization.
Finding a significant association between lymphocyte immunotherapy and successful
pregnancy emphasizes that immunotherapy given correctly to right patients may have
therapeutic benefits.
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