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Abstract: Aim: The effect of thyroid antibody positivity on spontaneous abortion in pregnant 
women was evaluated by Meta-analysis. Methods: PubMed, The Cochrane Library, 
China Biology Medicine disc, Chinese sci-tech journal database, China National Knowledge 
Infrastructure full-text database, and Wanfang academic journal full-text database were searched. 
(Search until November 20, 2018) Literature on the effect of thyroid antibody positivity on 
spontaneous abortion in pregnant women was comprehensively searched, methodological quality of 
the included literature was evaluated, and RevMan 5.3 was used for statistical analysis. Result: A 
total of 9 articles were included. Meta-analysis results showed that the abortion rate of the 
experimental group (TPO antibody positive) with normal thyroid function and the control group 
(antibody negative) was 2.35, 95% CI (1.46, 3.77), with statistically significant difference. While 
the abortion rate with normal thyroid function and levothyroxine intervention was OR=1.27, 95% 
CI (0.70, 2.28), and there was no significant statistical difference. Conclusion: The abortion rate of 
pregnant women with positive TPO antibody was significantly higher than that of women with 
negative antibody. Levothyroxine intervention did not significantly reduce the risk of miscarriage. 

1. Introduction 
Thyroid gland is an important endocrine organ of human body. The biological role of thyroid 

hormone is very extensive. Its main role is to promote the metabolism of substances and energy and 
promote the growth and development. In the past 20 years, people began to pay attention to the 
thyroid function of pregnant women, and gradually understood the influence of abnormal thyroid 
function, such as hyperthyroidism and hypothyroidism on mother and fetus, and also understood 
that thyroid immune antibodies may lead to adverse pregnancy outcomes1. There are many forms 
of thyroid antibodies, and the mechanism of action is not completely clear. Especially when thyroid 
function is normal and TPO positive, the outcome of pregnant women is still controversial. More 
studies have shown that women with positive TPO antibodies have a higher risk of miscarriage than 
women with negative antibodies. The purpose of this study was to include the existing reliable 
evidence to clarify the relationship between TPOAb and adverse pregnancy outcomes before 10 
weeks, and to conduct a Meta-analysis on the effectiveness of the intervention with levothyroxine. 

2. Materials and Methods 
2.1 Document Retrieval PubMed, The Cochrane Library, Chinese sci-tech journal database 

(VIP), China National Knowledge Infrastructure full-text database (CNKI), and Wanfang academic 
journal full-text database were searched. The retrieval date is from the time of database construction 
to November 10th, 2018. Index word are “thyroid autoantibodies“ and “miscarriage OR 
spontaneous abortion OR early pregnancy loss“. 

2.1 Criteria of inclusion and exclusion 
Inclusion criteria: (1) All subjects were diagnosed as pregnant women; (2) The literature types 
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were randomized controlled studies, case control studies or cohort studies; (3) Endpoint criteria in 
research report included abortion rates; (4) There are clear scientific records.  

Exclusion criteria: Summary and meta-analysis, in vitro experiments, animal experiments, short 
reports and incomplete reports. 

2.2 Data extraction and literature quality evaluation 
The extraction of literature data was completed by two researchers independently, including 

experimental design, population, intervention measures and outcome indicators including abortion 
rate, and the data was extracted by cross comparison. The contents of extraction include: author, 
published time, experimental design, sample size, and intervention. Quality assessment of 
randomized controlled trials were performed using the modified Jadad scale, with a score below 3 
(including 3) as low quality and a score of 4 or above as high quality. Non-randomized controlled 
studies were evaluated by the NOS scoring scale (full score: 9 points), and those above 5 points 
indicated good quality and could be used in the study. Disagreements may be resolved by 
discussion or with the assistance of a third investigator. 

2.3 Statistical analysis 
Revman 5.3 software was adopted for statistical analysis, and Weighted Mean Difference (WMD) 

was adopted as the evaluation index for measurement data and its 95% confidence interval was 
calculated; The odds ratio (OR) was used as the evaluation index for enumeration data and 95% 
confidence interval was calculated. Heterogeneity test was carried out with I2 test. If I2 < 50%, the 
heterogeneity between included studies was considered to be small, and fixed effect model was 
used for analysis. On the contrary, if I2> 50%, the heterogeneity between the included studies is 
considered to be large, and the random effect model is adopted for analysis. Publication bias of all 
included studies were assessed using funnel plots. 

3. Results 
3.1 Retrieved result  

Through the above retrieval strategy, a total of 263 literatures were retrieved. A total of 32 
duplicates and 7 in vitro experiments were selected. After reading the full text, 9 references were 
included, including 7 in English and 2 in Chinese. The NOS scores of the included literatures were 
all above 5 points, or the scores of the Jada scale were above 4 points. The characteristics, quality 
evaluation and basic baseline data of the included literatures are shown in Table 1. 

Table 1 Basic characteristics and quality evaluation of the included literature 

 
3.2 Analysis of outcome indicators 

1) The thyroid function was normal, and the 9 studies included in the positive TPO antibody 
were pregnant women with normal thyroid function and antibody positive, and the outcome 
indicators included abortion rate. Heterogeneity test results I2=78%, P=0.0001, with greater 
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heterogeneity. Meta-analysis using random effects model suggested that there were significant 
statistical differences between the two groups, indicating that TPO antibody was positive when 
thyroid function was normal. The risk of miscarriage in pregnant women is significantly greater 
than that of pregnant women with negative antibodies. The results are shown in Figure 1. This 
conclusion is consistent with the findings in the included literature. Funnel plot was used to analyze 
the bias of published articles, and it was found that the included articles were distributed on both 
sides, indicating that the bias was small and the included literatures were reliable. The analysis 
results are shown in figure 2. 

 
Figure 1 Abortion rate of normal antibody positive for thyroid function 

 
Figure 2 Funnel plot of abortion rate with normal antibody positive for thyroid function 

2) TPO antibody positive, levothyroxine intervention in abortion The use of levothyroxine to 
interfere with TPO antibody-positive pregnant women is relatively rare. This paper also only 
included two articles, one for retrospective cohort study and the other for randomized controlled 
trials. The quality of the literature is high and has great reference value. Analyze that because 
pregnant women are special groups, there is no greater risk of applying any intervention factors in 
the absence of relative safety considerations, resulting in fewer related studies. The heterogeneity 
test results were I2=3%, P=0.31, and the heterogeneity was small. The meta-analysis was performed 
using the fixed effect model. The results showed that there was no statistical difference between the 
experimental group and the control group. When the TPO antibody was positive, Intervention with 
levothyroxine did not significantly reduce the risk of miscarriage in pregnant women. The results 
are shown in Figure 3. Due to the lack of literature, it is not suiTable for the application of funnel 
plots for bias analysis. At the same time, there are certain inaccuracies in its conclusions because of 
the less literature. The opinion on whether to treat levothyroxine in pregnancy and postpartum 
thyroid disease diagnosis and treatment is neither recommended nor opposed. To obtain more 
accurate conclusions, a lot of research is still needed. 
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Figure 3 Abortion rate of TPO antibody-positive levothyroxine intervention 

4. Discussion 
TPO is an important enzyme that catalyzes thyroid hormones. It is synthesized by thyroid 

follicular cells and involved in the synthesis and release of thyroid hormones. TPO induces the body 
to produce high-affinity IgG antibodies, TPOAb, involved in thyroid infiltration and destruction. 
The presence of antibodies may be a sensitive indicator of maternal demand for thyroid hormones 
during pregnancy and a small deficiency of thyroid hormones. The use of levothyroxine for 
intervention to reduce abortion is based on this assumption, but this assumption is not supported by 
existing data. Thyroid antibodies cause abortion in many ways, and are generally recognized as: (1) 
abnormalities in autoimmunity. The production of antibodies indicates the activation of the immune 
system, which affects the whole process of pregnancy preparation, pregnancy and birth. The latest 
study shows that thyroid antibodies can be detected in the follicular environment of pregnant 
women, which may reduce the quality of oocytes and the fertilization environment.  Th1 cell 
immune responses were observed in multiple miscarriages and in cases of embryo implantation 
failure. Th cells in antibody-positive women are activated, and Th1 cells secrete excessive 
interferon and other cytokines, which are associated with the cellular regulation of the immune 
response, which is thought to be highly correlated with abortion. (2) Damage to the placenta. 
Thyroid antibodies can also directly damage the placenta, or cause loss of pregnancy by affecting 
placental hormones such as human chorionic gonadotropin and human chorionic thyroid stimulating 
hormone.  

The study has the following shortcomings: (1) Although the quality of the literature included in 
this study is high, the total number is only 9 and there are only 2 articles on the intervention of 
levothyroxine, which limits the reliability of the results to some extent. (2) Retrospective, 
prospective, and randomized controlled studies were included, and retrospective bias and selective 
bias were not completely excluded; (3) Non-English and Chinese literature on this study has not 
been screened and included, which may have an impact on the accuracy of the research results; (4) 
The outcome of the study is relatively small. On the one hand, it may be the selectivity of the 
research report. On the other hand, it may also set a relatively strict consistency standard for this 
study. 

In conclusion, the abortion rate of pregnant women with normal thyroid function and antibody 
positive was significantly higher than that of pregnant women with negative antibody, which was 
statistically significant. However, as for whether the antibody-positive application of levothyroxine 
for intervention can reduce the risk of miscarriage, no positive results have been obtained in this 
study, and more large-scale studies are needed to evaluate the effectiveness of levothyroxine 
intervention in the future. 
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