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Abstract: Randomized trials of lymphocytes immunotherapy (LIT) in the treatment for recurrent spontaneous  
abortion (RSA) have shown conflicting results. Current evidences to evaluate the effectiveness of LIT for RSA pa-
tients who lack of blocking antibody (BA) are systematic reviewed as a purpose. Literatures concern RSA patients 
with negative BA and who receiving LIT were searched and screened. Pregnancy rates for each treatment group 
were extracted, and the overall odds ratio (OR) and absolute treatment effect for LIT were calculated. According to 
the literatures, results of 14 randomized, double-blind trials comparing LIT with placebo for the treatment of RSA 
included in the meta-analysis were shown as follows: pregnancy rate is better in LIT (OR=5.72, 95% CI 4.42-7.40, 
P<0.00001) and the positive BA group (OR=1.58, 95% CI 1.36-1.82, P<0.00001) than in the NLIT negative BA group 
after LIT respectively. Moreover, low abortion rate was found in LIT group (OR=0.19, 95% CI 0.14-0.24, P<0.00001) 
and the positive BA group (OR=0.15, 95% CI 0.10-0.24, P<0.00001). Irrelevant to the source of lymphocytes, LIT 
displayed good therapeutic effect (OR=5.09, 95% CI 3.83-6.76, P<0.00001). This meta-analysis suggests that no 
matter lymphocytes from, LIT may be beneficial to the treatment of RSA patients with negative BA, improving the 
pregnancy rate and reducing the abortion rate.
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Introduction

In 1985, Beer etc [1] first ever reported the 
immunotherapy for alloimmune-related recur-
rent abortions. They extracted the lymphocytes 
from partner or healthy donor and administered 
to patients with alloimmune disorders as ac- 
tive immunotherapy. Since then, numerous 
studies on lymphocyte active immunotherapy 
for the treatment of recurrent miscarriage have 
been increasingly reported, although its clinical 
application is still controversial. For a long time, 
no uniform standard treatment for recurrent 
abortion has been followed on clinical settings, 
which seriously affect the cure effect and the 
patient’s physical and mental health and quali-
ty of life. Hence, it is significant to find the 
pathogeny and explore a safe and effective 
treatment for recurrent spontaneous abortion 
(RSA) to improve the re-pregnancy rate and bet-
ter outcome. Since a long time, active immuno-

therapy has been considered as an optimal 
treatment choice for recurrent miscarriage 
globally. 

However, significant differences in therapeutic 
effect have been observed in different studies 
[2, 3]. With the rapid development of reproduc-
tive immunology, research data confirm that 
the most RSA is mainly due to immune factors, 
and it mainly affects 30~40 years old women, 
regardless of natural pregnancy or pregnancy 
through assisted reproduction technology. RSA 
has gradually become a social problem due to 
the delay of reproductive age. Scholars around 
the world are trying various immunotherapeutic 
to treat these patients because they increas-
ingly realize the important role the immune fac-
tors play on the pathogenesis of RSA [4, 5]. The 
morbidity of recurrent miscarriage has been ris-
ing in recent years about l%~5% [6]. A study 
suggests that the negative rate of blocking anti-
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body (BA) is about 99.28% on agnogenic recur-
rent miscarriage patients [7].

In the serum of normal pregnant women, there 
is a kind of lymphocyte specific immunoglobu-
lin G (IgG) which inhibits lymphocyte reaction, 
shuts the matrix of placental trophoblastic cells 
from the mother’s lymphocytes, prevents the 
helper T cell recognition of fetal antigens, and 
deters the immune system’s attack on embry-
os. In the process of pregnancy, BA prevent the 
matrix cytotoxic T cells in the embryo’s immune 
attacks, and thereby play a role of protecting 
fetus and maintaining the pregnancy [8]. The 
BA has the following features [9]: (1) BA can be 
detected in pregnant women serum at early 
pregnancy period, its level increases along with 
the weeks of pregnancy, and it disappear few 
weeks after delivery; (2) The activity of BA in the 
serum resembles IgG; (3) The IgG activity in the 
placental tissue resembles the serum IgG; (4) 
The B lymphocytes of male partner can inacti-
vate the BA. In the modern immunology 
research, the formation of human embryonic 
genes from the paternal were seen as foreign 
invaders, which can produce rejection in matrix 
[10]. In normal pregnancy, pregnant woman 
produce BA, which preserve the embryonic 
growth and development. The embryos will be 
influenced by nature rejection when the preg-
nant woman lacks of BA. With lymphocyte 
active immunotherapy, partner’s lymphocytes 
stimulate the patient’s immune system, leading 
to the production of BA in patient’s body [11]. 
When the woman become pregnant again, BAs 
could identify the homologous antigen and inte-
grate with it, and then protect the embryos 
[12].

In 1992 [13], Hwang JL found that neither BA 
nor anti-paternal lymphocytotoxic antibodies 
are essential for successful pregnancy. They 
probably reflect the immunological response of 
the mother to exposure to fetal antigens. In 
1998 [14], Peña RB study demonstrated that 
the presence of mixed lymphocyte reaction 
blocking factors (MLR-BFs) is not a prognostic 
criterion for the outcome of pregnancy after 
alloimmunotherapy, and consequently, it is not 
a good diagnostic tool for RSA of alloimmune 
cause. Until 2013, in Khonina NA [15] research, 
the data obtained demonstrate that lympho-
cytes immunotherapy (LIT) with the paternal 
lymphocytes in MLR-Bf negative women is 

accompanied by increased proliferative cell 
response to the paternal alloantigen and 
enhanced production of soluble suppressor 
activity factors (MLR-Bf) that is associated with 
improved pregnancy outcome in women with 
history of RSA. However, in 2014, a systemic 
review [16] concluded that paternal cell immu-
nization or third-party donor leukocytes provide 
no significant beneficial effect over placebo in 
improving the live birth rate. 

Although pilot studies are encouraging with 
high success rates, the results from controlled 
trials have been contradictory. The purpose of 
this study was to conduct a meta-analysis of 
the evidences in the literature so that the role 
of LIT in the treatment of recurrent abortion 
could be evaluated. Hence, this article descri- 
bes the evaluation of effectiveness of LIT for 
RSA patients with negative BA by meta- 
analysis.

Materials and methods

Trials were identified using several search strat-
egies. PubMed, China Biomedical Literature 
Database, WanFang Database, and VIP Data- 
base were searched for the terms “lympho-
cytes immunotherapy”, “recurrent spontane-
ous abortion”, “idiopathic habitual abortion”, 
and “blocking antibody” from 1996 through 
March 2015. Authors and publishers of rele-
vant abstracts and articles were contacted to 
obtain further details on these studies. Finally, 
peer consultation was sought for any remaining 
articles. Published reports of clinical trials were 
selected only if they met the inclusion criteria 
and if the outcome data were provided to 
enable pooling of data.

Selection criteria 

This systematic review was limited to trials 
reporting random allocation to either LIT or pla-
cebo in women with RSA (i.e., two or more loss-
es) with BA. Trials which patients receiving LIT 
before or after conception were included. No 
distinction was made between trials on the 
basis of women ages, the number of abortions 
and pregnancies, and the concentration of  
the lymphocytes. Primary or secondary RSA 
patients did not use any drugs that affect 
immune function before LIT and does not dis-
tinguish the source of leukomonocytes. All 
included studies were randomized controlled 
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trials, quasi-randomized and prospective stud-
ies that compared the use of LIT with NLIT (rou-
tine tocolysis or no treatment) in RSA women 
with negative blocking antibody. The primary 
outcome of interest were the pregnancy rate, 
positive conversion rate, pregnancy rate of neg-
ative BA compared to positive BA after treat-
ment, and abortion rate. The pregnancy rate of 
different sources of lymphocytes was assessed 
as a secondary outcome.

Exclusion criteria

Remove the literatures of retrospective cohort 
study or repeated reports, and some of which 
has no relevant indicators (un-randomized tri-
als, lacking the detection of blocking antibody 
after LIT, joint drug therapy in LIT group). 
Excluded the object patients who were not 
mentioned the situation of blocking antibody.

Statistical analysis

This study is the comparison of the pregnancy 
rate, so we select a measurement method to 
analyze the data. Meta-analyses were con- 
ducted by Revman 5.2 (Cochrane Collaboration 
2012). We performed several analyses to pres-
ent pooled estimated effect sizes and use ran-
dom effects models to incorporate heterogene-
ity within and between studies Data of each 
selected trials including author, year, selection 

the full texts, 14 [17-30] publications met the 
selection criteria and included in this meta-
analysis. Among these articles, SS-Xu’s study 
lack of the data after lymphocytes treatment. 
We also incorporated the data into the calcula-
tion in the part of result. The reasons for the 
exclusion of 19 articles were the following: 5 
articles lack complete data, 4 articles aimed at 
primary RSA compared to secondly RSA, and 
the other 3 articles were designed to compare 
the curative effect between partner group and 
healthy donor group. Finally, we excluded 7 
non-randomized controlled trials. Figure 1 
shows the details of literatures selection 
process.

Validity assessment and data extraction

Each trial was strictly assessed by statistical 
method independently by two reviewers. And 
data extraction was accomplished by two com-
pletely independent investigators too. Each 
investigator abstracted data from each study 
and analyzed the data separately. Differences 
were resolved by common review of the data. 
We also searched the reference lists of 
retrieved studies, and did not apply any lan-
guage restrictions. All articles were reviewed 
for pertinent references. Four patients from  
the LIT group and 9 from the NLIT group were 
missed to follow-up in the XQ-Liu’s study [27]. 
Besides, the literature of SS-Xu lack of the data 

Figure 1. Quantitative data synthesize.

and exclusion criteria, inter-
vention measure and out-
come indicators were extract-
ed and summarized. The over-
all adjusted OR, and its 95% 
confidence interval (CI) were 
calculated to provide an esti-
mate of the overall effect of 
treatment. A test of the ho- 
mogeneity of treatment effect 
across all trials was perfor- 
med using I2. When the I2< 
50%, the fixed-effect model 
was used. Otherwise, the ran-
dom-effect model was used.

Results

There were about 1650 pub-
lished studies on the use of 
LIT in RSA patients. After re- 
viewing titles and abstracts, 
33 articles were assessed for 
eligibility. Then, after reading 
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Table 1. Validity criteria for each selected trial

Author Year Age/Mean age (yr) Group Total 
(cases)

Successful 
pregnancy 

cases
Abortion (cases)

Criterion 
of cured 
(weeks)

After  
immunotherapy 

(cases) 

Successful 
pregnancy 

(cases)

Abortion 
(cases)

Source of  
lymphocytes 

(partner/donor)

Lymphocytes 
concentration

Xiaofang Li 2014 22~35/23.31±3.50 LIT 53 46 6 14 BA (+) 14 37 3 Partner (2~3)×10^7/ml
BA (-) 13 8 5

NLIT 53 28 19
Xiaoqin Liu 2012 24~40 LIT 61 51 6 (unknown 4) 12 BA (+) 50 45 5 Partner or donor (2~4)×10^7/ml

BA (-) 7 6 1
NLIT 52 10 32 (unknown 10)

Xiaomei Liang 2011 25~35/28.4±4.9 LIT 64 52 12 12 BA (+) 44 40 4 Partner (2~4)×10^7/ml
BA (-) 20 12 8

NLIT 64 26 38
Tianhong Wang 2014 21~37/29.8±3.2 LIT 25 19 6 12 BA (+) 18 16 2 Partner or donor (2~4)×10^7/ml

BA (-) 7 4 3
NLIT 25 10 15

Yunxian Dai 2013 22~37/27.23±3.50 LIT 43 37 6 12 BA (+) 31 29 2 Partner (2~2.5)×10^7/ml
BA (-) 12 8 4

NLIT 43 24 19
yunying Wang 2014 NLIT: 23~39/30±5.9 LIT 50 37 10 (Not pregnant 3) 12 BA (+) 43 35 8 Partner (2~4)×10^7/ml

NLIT: 24~37/31±4.9 BA (-) 7 2 5
NLIT 42 15 18 (Not pregnant 9)

Hongbo Jing 2014 LIT: 22~42/32   
NLIT: 22~45/33.5

LIT 60 48 12 12 BA (+) 46 40 6 Partner (3~4)×10^7/ml
BA (-) 14 8 6

NLIT 60 24 36
Lin Su 2012 LIT: 20~42/29.5  

NLIT: 22~43/30.5
LIT 42 33 9 16 BA (+) 32 28 4 Partner Not mentioned

BA (-) 10 5 5
NLIT 42 17 25

Baozhu liang 2006 LIT: 21~42/29.5  
NLIT: 24~45/31.5

LIT 50 42 8 12 BA (+) 36 32 4 Partner Not mentioned
BA (-) 14 8 6

NLIT 50 26 24
Shuju Yuan 2014 25~34/30.9±1.2 LIT 38 31 7 12 BA (+) 28 25 3 Partner (2~4)×10^7/ml

BA (-) 10 6 4
NLIT 38 15 23

Zhiyang Jiang 2014 22~45/30 LIT 40 33 7 12 BA (+) 30 28 2 Partner Not mentioned
BA (-) 10 5 5

NLIT 40 27 13
Xiaoli Du 2015 LIT: 23~41/28.3                 

NLIT: 19~43/29.1
LIT 40 32 8 12 BA (+) 34 29 5 Partner or donor Not mentioned

BA (-) 6 2 4
NLIT 40 16 24

Wei Cui 2015 LIT: 22~43/31.5 
NLIT: 21~43/30.5

LIT 60 52 8 12 BA (+) 44 39 5 Partner (2~4)×10^7/ml
BA (-) 16 9 7

NLIT 60 31 29
LIT: lymphocytes immunotherapy; NLIT: not lymphocytes immunotherapy. Times of abortion: All patients underwent more than 2 times abortion. After immunotherapy (cases): BA (+) positive blocking antibody, BA (-) negative blocking antibody. 
Unknown: lost to follow up or unclear. Donor: the healthy donor.
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after lymphocytes treatment, so we just not list 
it in this part. The details of the included trials 
are listed in Table 1. 

As shown in Table 2, the methodological quality 
of each trial was assessed by the Jadad scale. 
The evaluation included the type of randomiza-
tion procedure used and whether it was con-
cealed, the use of blinding, the presence of co-
intervention, the completeness of follow-up of 
study subjects, and whether a sample size cal-
culation had been performed.

Meta-analysis of results from the 14 RCTs

As shown in Figure 2, 14 studies including 
1271 patients were evaluated for the pregnan-
cy rate of RSA patients treated with or without 
LIT. The successful pregnancy was 531 of 647 
patients in LIT group, and 280 of 624 patients 
in NLIT group. No significant statistical hetero-
geneity was present among these studies (I2= 
0%, P=0.52). Hence, a fixed-effect modal was 
adopted for analysis. The results showed high-
er successful pregnancy rate in LIT group com-

Table 2. Details of trials comparing LIT with NLIT for treatment of recurrent spontaneous abortion

First author of trial Randomization 
Appropriate Double-Blind Methods for Blinding 

Appropriate

Description of 
Withdrawal or 

Dropout 
Jadad Score

Baozhu-Liang 2006 Unclear Unclear Unclear Yes 4
Xiaomei-Liang 2011 Unclear Unclear Unclear Yes 4
Lin-Su 2012 Unclear Unclear Unclear Yes 4
Xiaoqin-Liu 2012 Unclear Unclear Unclear No 3
Yunxian-Dai 2013 Unclear Unclear Unclear Yes 4
Yunying-wang 2014 Unclear Unclear Unclear Yes 4
Hongbo-Jing 2014 Unclear Unclear Unclear Yes 4
Tianhong-Wang 2014 Unclear Unclear Unclear Yes 4
Xiaofang-Li 2014 Unclear Unclear Unclear Yes 4
Shuju-Yuan 2014 Unclear Unclear Unclear Yes 4
Zhiyang-Jiang 2014 Unclear Unclear Unclear Yes 4
Xiaoli-Du 2015 Unclear Unclear Unclear Yes 4
Shanshan-Xu 2015 Unclear Unclear Unclear Yes 4
Wei-Cui 2015 Unclear Unclear Unclear Yes 4
Jadad scoring: randomization appropriate, Double-Blind, Methods for Blinding Appropriate: yes, 2 points; no, zero points; un-
clear, 1 point; description of withdrawal or dropout: yes, 1 point; no, 0points. Low Quality 1-3 points, High Quality 4-7 points.

Figure 2. Odds ratios and proportions for pregnancy rate in LIT VS NLIT (OR=5.72, 95% CI 4.42-7.40, P<0.00001).
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pared to NLIT group and it was statisti- 
cally significant (OR=5.72, 95% CI 4.42-7.40, 
P<0.00001).

As shown in Figure 3, 13 studies were evaluat-
ed for the pregnancy rate in positive BA group 
compared to negative BA group. Overall, 423 of 
476 patients in positive BA group and 83 of 
146 patients in negative BA group were suc-
ceeded. No significantly statistical heterogene-
ity was present among these studies (I2=0%, 
P=0.72). Hence, a fixed-effect modal was 
adopted for analysis. The results showed that 
after LIT, the pregnancy rate of positive BA 
group was higher than the negative BA group 
(OR=1.58, 95% CI 1.36-1.82, P<0.00001). 

As shown in Figure 4, the abortion rate was 
112 of 647 patients in LIT group and 329 of 
624 patients in NLIT group. Among these stud-
ies, a low statistically significant heterogeneity 
was detected (I2=6%, P=0.38). Hence, a fixed-
effect modal was adopted for analysis. The 
results showed lower abortion rate in LIT group 
compared to placebo (OR=0.19, 95% CI 0.14-
0.24, P<0.00001).

As shown in Figure 5, the abortion rate was 53 
of 476 patients in positive BA group and 63 of 
146 patients in negative BA group. No signifi-
cant statistical heterogeneity was present am- 
ong these studies (I2=0%, P=0.99) and a fixed-
effect modal was employed. From the outcome 

Figure 3. Odds ratios and proportions for pregnancy rate in BA (+) VS BA (-) (OR=1.58, 95% CI 1.36-1.82, P<0.00001).

Figure 4. Odds ratios and proportions for abortion rate in LIT VS NLIT (OR=0.19, 95% CI 0.14-0.24, P<0.00001).
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of pooled estimates, the abortion rate in the 
positive BA group was higher than in the nega-
tive BA group (OR=0.15, 95% CI 0.10-0.24, 
P<0.00001).

Subgroup analysis of LIT

The source of the lymphocytes: partner versus 
(partner or healthy donor): For the source of 
partner lymphocytes, 10 studies met the stan-
dard to compare LIT with NLIT on RSA patients. 
Overall, 428 of 525 patients with LIT and 244 
of 517 patients with NLIT get successful preg-
nancy. A fixed-effect modal was adopted for 
pooled analysis (I2=0%, P=0.96). The results 
also showed a higher pregnancy rate in LIT 

group (Figure 6; OR=5.09, 95% CI 3.83-6.76, 
P<0.00001).

Only 3 studies involving 229 patients were test-
ed for potential heterogeneity. The pooled anal-
ysis of these studies showed a significant asso-
ciation between LIT group and NLIT group 
(Figure 7; I2=64%, P=0.06). A random-effect 
modal was adopted for analysis, and the results 
also showed a higher pregnancy rate in LIT 
group (OR=9.24, 95% CI 3.20-26.70, P< 
0.0001). When we excluded the trail of XQ-Liu 
for sensitivity exclusion analysis, the heteroge-
neity markedly reduced from 64% to 0%, which 
indicated the potential sources of heterogene-
ity may come from this study. Similarly, final 

Figure 5. Odds ratios and proportions for abortion rate in LIT VS NLIT in BA (+) VS BA (-) (OR=0.15, 95% CI 0.10-0.24, 
P<0.00001).

Figure 6. Odds ratios and proportions for pregnancy rate in LIT VS NLIT with partner lymphocytes (OR=5.09, 95% CI 
3.83-6.76, P<0.00001).



Immunotherapy for recurrent spontaneous abortion

9863 Int J Clin Exp Med 2016;9(6):9856-9867

pooled estimate was still statistically significant 
(OR=5.46, 95% CI 2.52, 11.83, P<0.00001). 
After LIT, the results showed that the pregnancy 
rate in positive BA group was higher than the 
negative BA group, the results show in Figure 8 
(OR=7.27, 95% CI 4.51, 11.70, P<0.00001).

Publication bias

The potential publication bias was examined by 
the funnel plot and no significant publication 
bias was found. Here we just show one of them 
(Figure 9).

Discussion 

RSA generally refers to three times or more of 
spontaneous abortion with a same male. 
Nowadays many scholars put forward saying 
that two consecutive spontaneous abortions 
are included in the category of RSA. The reason 
is that after two natural abortions, we need to 
be cautious enough to the pregnancy abortion 
rate, which can be as high as 50% above. The 

pathogeny of RSA is complex and some of the 
causal factors are chromosomal abnormality, 
genital tract anatomic abnormalities, endocrine 
disorders, infectious diseases, blood clots 
before status, and immunity. Besides, about 
40% of cases are agnogenic. Due to the com-
plex etiology of RSA, it remains refractory. 
There are interventions including immunothera-
py, mononuclear cell immune therapy, antico-
agulants (low molecular heparin or aspirin) 
treatment, intravenous drip immune globulin, 
and traditional Chinese medicine. However, for 
its effectiveness, scholars have different views 
[31].

In this meta-analysis, results mainly include the 
following aspects:

First, the comparison of pregnancy rates after 
immunotherapy. In this study, the pregnancy 
rate of immunotherapy group is higher than 
control group, though it is controversial to one 
of the literature [32]. However, in Gharesi Fard 

Figure 7. Odds ratios and proportions for pregnancy rate in LIT VS NLIT with partner or healthy donor lymphocytes 
(OR=9.24, 95% CI 3.20-26.70, P<0.0001).

Figure 8. Odds ratios and proportions for pregnancy rate in BA (+) VS BA (-) with partner lymphocytes (OR=7.27, 95% 
CI 4.51-11.70, P<0.00001).
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B etc study, the success rate of lymphocyte 
active immunotherapy was reported to be 
94.12%.

Second, the outcomes of positive BA compared 
to negative BA after immunotherapy. Higher 
pregnancy rate was observed in positive BA 
group. This is against with the literature data 
[33]. The pregnancy rate improved significantly 
in positive BA group compared to negative BA 
group which reasons may be attributed to im- 
munoreactions. First, lymphocytes active imm- 
unotherapy is not only increasing the BA level  
of patients, but also improves the patients’ 
immune status to develop embryos, reduces 
the toxicity of natural killer cells, and prevents 
the maternal immune reactions against embry-
os to increase the success rate of pregnancy. 
After immunotherapy, patients with negative 
BA can succeed pregnancy again, and the rea-
son is active immunotherapy likely to induce 
the cellular immunity of patients [34]; However, 
after treatment, some of the positive BA pati- 
ents fail to become pregnant which may due to 
embryo chromosomal abnormalities, gene mu- 
tation, and the early stages of viral infection. 
The influence of related factors is not yet clear. 
In Zare etc. study [35], it was found that in 
some of the RSA patients who lack of zinc, neg-
ative BA couldn’t turn into positive one after 
immunotherapy; hence, they suggested these 
patients should take zinc before immunothera-
py in order to improve the effectiveness of LIT.

Third, after immunotherapy, the positive rate of 
BA was obviously improved. Some studies 
reported that with the increasing times of LIT, 

group analysis. There was no significant differ-
ence between two groups (partner compared 
to partners or healthy donor). The results show 
that no matter the lymphocytes from, LIT lead 
to good response. To the generating of BA, part-
ner lymphocytes are superior to the healthy 
donor’s in the immunotherapy. However, more 
data and further research are needed to sup-
port this view. 

The production mechanism of BA is complicat-
ed and undefined. Liang P etc. [37] found that 
LIT alters the proportion and function of most 
peripheral blood lymphocyte subsets. Some of 
these alterations may be beneficial for preg-
nancy maintenance. Whereas, they may also be 
potential markers for predicting subsequent 
abortion. Modern medical research shows that 
the embryo formation involves combination 
male and female genes (1:1), similar to the pro-
cess of homograft. And genes from male will be 
seen as foreign substances in the female’s 
body, which leads to serious maternal immune 
attack on embryos, further affects the normal 
development of embryos and cause miscar-
riage. In current clinical practice, lymphocytes 
from the male partner are injected into the 
patients (LIT), which causes an immune 
response to produce BA, so it play an important 
role in next pregnancy. 

Limitations of this meta-analysis 

In this meta-analysis, although the rigorous 
searching strategy and explicit selection and 

Figure 9. Funnel plot to assess publication and related biases.

positive BA rate increases 
gradually [32, 36] and immu-
notherapy for 1 to 2 periods 
may lead to higher BA positive 
rate. So BA may become one 
of the predictors of recurrent 
miscarriage.

Fourth, the abortion rate was 
lower in the LIT group compa- 
red to NLIT group. The results 
are identical to the positive 
BA compared to negative BA 
group. This result demonstra- 
ted that immunotherapy can 
reduce the abortion rate.

Finally, the sources of lympho-
cytes were taken into sub-
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exclusion criteria were utilized, above-men-
tioned significant findings should be interpret-
ed with caution because of following several 
important limitations. First, the sources of the 
lymphocytes are mainly from the partner, and it 
may lead to different results if the sources are 
different. Second, there are difference in auxil-
iary examination level, the diagnosis, and nurs-
ing methods. Third, the national culture, living 
environment, psychological factors, basic dis-
eases of pregnant women, and genetic differ-
ences between individuals can affect the 
results of the study. Fourth, we do not have sta-
tistical data for some of the complications such 
as infectious diseases, graft versus host dis-
ease, bleeding tendency, thrombocytopenia, 
osteoporosis, prenatal pre-eclampsia and fetal 
developmental delay, newborn thrombocytope-
nia, and intracranial bleeding. In addition, BA 
extraction, production and detection index  
lack of agreement. Patients are given priority to 
naturally conceive; however, there is yet exis-
tence of assisted reproductive technology, 
which is not clear. And it is important to identify 
the abortion times. Furthermore, although the 
patient’s age and number of abortions have no 
statistical significance across tested RCTs, we 
lack of data to analysis in dividing. Because all 
of the selected articles used the same thera-
peutic doses, we could not distinguish the 
effects between different doses of lympho- 
cytes.

In this meta-analysis, only RCTs with Chinese 
patients are screened, which may lead to eth-
nic variation. Besides, recurrent abortion be- 
comes the patient’s psychological and mental 
burden which may also affect the pregnancy. 
Immunotherapy, if effective, will benefit the 
patients. It also reduces the unnecessary abor-
tion harm to the body and the physiological and 
economic burden. In addition, due to these limi-
tations, further studies are needed to confirm 
whether the effect of drug treatment can be 
imparted to patients in different countries.

In summary, this meta-analysis revealed that 
the immunotherapy is beneficial for RSA 
patients with negative BA. After treatment, BA 
positive rate increased significantly. In preg-
nant woman, pregnancy success rate in posi-
tive antibody group is significantly higher than 
the negative one. After immunotherapy, with 
the increasing of BA, the maternal immune tol-

erance, the survival of fetus, and the pregnancy 
success rates all increase. This meta-analysis 
suggests that there is still considerable risk of 
miscarriage after immunotherapy. Using male 
partner lymphocytes to treat the recurrent 
abortion with negative BA is a simple and eco-
nomical method, with no obvious adverse reac-
tion. This intervention has a good clinical appli-
cation value and good prospects for patients.
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