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Abstract 
Introduction: Spontaneous abortion is defined as pregnancy loss before the 
twentieth week and Recurrent Spontaneous Abortion (RSA) is defined as at 
least three spontaneous and successive pregnancy losses in the same period. 
Among the different types of immunological causes, this study refers specifi-
cally to the alloimmune cause. Women with RSA of alloimmune cause share a 
greater number of Human Leukocyte Antigen (HLA) with their husbands, lead-
ing to the inhibition of the production of anti-paternal asymmetric blocking 
antibodies, which would protect embryonic cells. Objectives: To evaluate the e- 
ffect of immunotherapy with paternal HLA-sensitizing mononuclear cells in 
cases of RSA through the positivity of the cross-match test and its efficacy in 
pregnancy success. Patients and Methods: Written consent was obtained, 12 
couples with a history of RSA presenting negative cross-match were included 
in the study. Blood samples were collected from the couple for cross-matching 
and the separation of paternal mononuclear cells. Immunotherapy was per-
formed with paternal mononuclear cells intradermally in the wives’ arms on 
day (D) 0, D15 and D30. After the third dose, a second evaluation of the cross- 
match tests was performed. Results and Discussion: The age of the wives ranged 
from 28 to 41 years, with a mean of 34.5 years. The twelve couples had a nega-
tive cross-match test (100%). Eleven couples (96.6%) tested positive in the cross- 
match test after immunotherapy. Of these, 10 (90.9%) had successful pregnan-
cies. Immunotherapy with paternal mononuclear cells showed an excellent ability 
to sensitize the maternal immune system, with positive cross-match, resulting 
in a successful pregnancy. 
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Relationships 

 

1. Introduction 

Pregnancy is a challenge to the maternal immune system because the mother must 
tolerate the paternal alloantigens present in the fetus, which represents a paradox-
ical tolerance to a semiallogeneic transplant [1] [2]. The immune relationship be-
tween the mother and the fetus is a bidirectional communication, determined on 
the one hand, by the presentation of fetal antigens to the mother and, on the other 
hand, by the recognition of and reaction to these antigens by the maternal immune 
system. The recognition (by the mother) of paternal Human Leukocyte Antigens 
(HLA) exposed by the fetus, specific HLA in the placenta, cytokines produced by 
Th2 lymphocytes present in the placenta and produced by the fetus, special cy-
totoxicity mechanisms, and asymmetric antibody factors could explain the pro-
tective mechanisms of the fetus [3] [4].  

The inadequate recognition of fetal antigens and the increased similarity of 
HLA between the mother and the father could lead to the loss of defense mecha-
nisms and, consequently, to Recurrent Spontaneous Abortion (RSA) [5]. As an 
example, the protective role of HLA-G, restrictively expressed in trophoblasts 
has been studied and considered in the literature [6]. The interaction of this mol-
ecule with the receptors of cells from the maternally immune system in the uter-
us can contribute to successful pregnancies acting as a protective factor. In the 
past 20 years, studies associated with HLA-G have been continually published 
[7].  

From the immunological point of view, during the peri-implantation period, 
the Th1 pro-inflammatory immune response is predominant and its benefits in-
vading trophoblasts. After placental implantation, there is a shift between Th1 and 
Th2 cytokines [8], and the level of Th1 cytokines (IL-2, IFN-g, TNF-a, and IL-6) 
reduces, while the level of Th2 cytokines (IL-4, IL-10), the Th2 anti-inflammatory 
immune response increases in that area protecting and allowing the fetal and pla-
cental development. 

Women with alloimmune cause of Recurrent Spontaneous Abortion (RSA), as 
two or more miscarriages before 20 weeks of gestation, tend to share a greater 
number of Human Leukocytes Antigens (HLA) with husbands which could in-
hibit the mother from making Anti-Paternal Cytotoxic Antibody (APCA), Mixed 
Lymphocyte Reaction Blocking Antibody (MLR-Bf), and asymmetric IgG protecting 
the fetus [9]. 

Immunotherapy with paternal mononuclear cells 
As proposed by Taylor and Faulk in 1981 [10] and by Harris and Pierangeli, 

1998 [11], immunotherapy with Paternal Mononuclear Cells (PLI) induces a humo- 
ral response with the production of anti-idiotype and asymmetric-blocking an-
tibodies. It has been shown that in cases of poor prognosis, this procedure is ef-
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fective in allowing the pregnant woman with immune abortion to return to the 
reactional state similar to the physiological [12]. The production of asymmetric 
antibodies masks paternal HLA, one of the fetal antigens, preventing maternal re-
jection of the fetus with cytotoxic T lymphocytes [13] [14] [15] [16] [17] [18]. Ac-
cording to Wu et al. 2014, immunotherapy may induce a decrease in the Th17/Treg 
ratio and the Treg bias, which may be beneficial to the maintenance of pregnan-
cy regulating the levels of the asymmetric antibodies, unable to activate immune 
effector mechanisms [19]. The induction of the HLA response among couples 
after mononuclear therapy is the criterion for immunization. Usually, in pregnant 
women, anti-idiotype and asymmetric-blocking antibodies are present in high le- 
vels, which are beneficial to pregnancy maintenance, but in women with RSA, these 
levels are significantly lower. 

Concerning the analysis of the possible side effects of PLI, in a follow-up study 
performed in Germany and covering a high number of women in a period of se- 
ven years, Kling et al. 2006 reported that there were no cases of anaphylaxis, au-
toimmune, or graft versus host diseases [20]. 

We understand that the contribution of this study to the state of the art of know- 
ledge on RSA is the positive result of immunotherapy with lymphocytes. The use 
of fresh leukocytes probably enabled this very effective result when compared to 
the results in the literature with stored and frozen leukocytes. It is possible that 
the effectiveness of immunotherapy can be reduced with this practice. 

2. Design and Objectives 

This is a retrospective cohort study with longitudinal follow-up, with the objec-
tive of evaluating the effect of immunotherapy with paternal HLA-sensitizing mo- 
nonuclear cells in cases of RSA through the positivity of the cross-match test and 
the efficacy of this therapy based on pregnancy success. 

3. Patients and Methods 

After signing an informed consent form, patients from the Immunology and 
Clinical and Experimental Allergy Service of Santa Casa da Misericórdia do Rio 
de Janeiro answered a standard questionnaire to assess eligibility for the study 
[21]. The couples who met the following inclusion criteria were considered eligi-
ble: diagnosis of RSA of undetermined cause with possibility of immune cause, 
any ethnicity, and wife aged 18 years or older and negative cross-match between 
the couple. 

Twelve couples (n = 12) were enrolled in the study over a six-year period from 
2008 to 2014. Peripheral blood samples were collected from the couples for cross- 
matching tests and for obtaining Peripheral Blood Mononuclear Cells (PBMC) to 
be used for immunotherapy. The PBMC isolation was carried out by the Ficoll-Hy- 
paque gradient technique. 

Immunotherapy was performed by using an average of 60 to 500 x 106 fresh 
mononuclear cells intradermally with 15-day intervals in three sessions Day (D) 
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0, D15 and D30. After the third dose, a second cross-match test between the cou-
ple was performed. 

4. Results 

We analyzed twelve couples with recurrent spontaneous abortion of immune cause 
who were diagnosed by the absence of any other causes and by the negative cross- 
match between wife and husband. The age of the wives ranged from 28 to 41 years 
old, with a mean of 34.5 years. After the third dose of immunotherapy with the 
husband’s mononuclear cells, the second evaluation of the cross-matching was 
performed. Eleven of the 12 participating couples (96.6%) tested positive in the 
cross-match test after immunotherapy. Of these, 10 (90.9%) had a successful preg-
nancy, and one didn’t get pregnant. It is important to note that pregnancy can be 
attempted for up to 12 months after immunotherapy with positive cross-match. 

5. Discussion 

Evaluation of the efficacy of HLA sensitization immunotherapy using mononu-
clear cells from the spouses has been studied worldwide. In 2002, Makino [22], 
evaluated the efficacy of the procedure by comparing the results of immunothera-
py in a group of women with RSA who adhered against a group that did not spon-
taneously adhere to treatment. In that study, in a case-control design, there was a 
significant difference in treatment success characterized by non-interruption of 
pregnancy. In our study, the success of immunotherapy was measured in terms of 
occurrence, by assessing the percentage of pregnancy success in the treated group. 

Usually, the assessment of the immunotherapy methods is based on evidence 
by comparing trials and using comparison to no treatment; but this approach does 
not specifically elucidate which changes at the immunological level are actually 
taking place. The lack of gold standard laboratory criteria by which immune- 
mediated mechanisms can be identified hampers the achievement of this know- 
ledge. Additionally, the scenario still has confounding factors and side effects 
that should also be considered for a precise evaluation of PLI. 

The process of successful pregnancy goes through a paradoxical state that con-
tradicts the basic foundations of immunology where the immune system has the 
primary function of genetic surveillance considering the fetus an allograft; how-
ever, rejection does not occur. Asymmetric-blocking antibodies, which favor preg-
nancy, have a special molecular configuration and do not do what would be ex-
pected, i.e., cell death induction through complement-dependent cell cytotoxici-
ty. These antibodies are increased during pregnancy and should remain so until 
the end of pregnancy. 

The comparison between immunotherapy performed with mononuclear cells 
from the father and with autologous mononuclear cells was tested by several re-
search groups. Data from the literature report 67% - 86% of success compared to 
36% of autologous and third-party mononuclear cell therapy (p < 0.05) [23] [24]. 

The negative cross-match would represent negative micro lymphocytoxicity; 
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consequently, the immune system of the wives would not react to the husbands, 
not protecting the fetus. In our study, immunotherapy with paternal mononuclear 
cells showed excellent results, demonstrating the capacity of sensitization of the 
maternal immune system as shown by the high percentage of positivity of the cross- 
match test. In addition, immunotherapy showed excellent efficacy, resulting in 
pregnancy success. 

6. Conclusion 

The success of the immunotherapy obtained in this study, corroborates data from 
international trials, suggesting that the mechanisms of pregnancy and the use of 
immunotherapy should be discussed in greater depth, as well as supporting the 
more frequent use of this HLA sensitization therapy in cases of recurrent sponta-
neous abortion of immune cause. 
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