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Background

The relationship between thyroid autoimmunity (TAI) and adverse pregnancy outcomes is disputable, and their dose-dependent association have not been fully clarified.



Objective

To investigate the association and dose-dependent effect of TAI with multiple maternal and fetal-neonatal complications.



Methods

This study is a multi-center retrospective cohort study based on singleton pregnancies of three medical college hospitals from July 2013 to October 2021. The evolution of thyroid function parameters in TAI and not TAI women were described, throughout pregnancy. The prevalences of maternal and fetal-neonatal complications were compared between the TAI and control group. Logistic regression was performed to study the risk effects and dose-dependent effects of thyroid autoantibodies on pregnancy complications, with adjustment of maternal age, BMI, gravidity, TSH concentrations, FT4 concentrations and history of infertility.



Results

A total of 27408 participants were included in final analysis, with 5342 (19.49%) in the TAI group and 22066 (80.51%) in control group. TSH concentrations was higher in TAI women in baseline and remain higher before the third trimester. Positive thyroid autoantibodies were independently associated with higher risk of pregnancy-induced hypertension (OR: 1.215, 95%CI: 1.026-1.439), gestational diabetes mellitus (OR: 1.088, 95%CI: 1.001-1.183), and neonatal admission to NICU (OR: 1.084, 95%CI: 1.004-1.171). Quantitative analysis showed that increasing TPOAb concentration was correlated with higher probability of pregnancy-induced hypertension, and increasing TGAb concentration was positively correlated with pregnancy-induced hypertension, small for gestational age and NICU admission. Both TPOAb and TGAb concentration were negatively associated with neonatal birthweight.



Conclusion

Thyroid autoimmunity is independently associated with pregnancy-induced hypertension, gestational diabetes mellitus, neonatal lower birthweight and admission to NICU. Dose-dependent association were found between TPOAb and pregnancy-induced hypertension, and between TGAb and pregnancy-induced hypertension, small for gestational age and NICU admission.
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Introduction

Thyroid autoimmunity (TAI) is defined as the presence of antibodies to thyroperoxidase (TPOAb) or thyroglobulin (TGAb) (1). The prevalence of TAI is 5-15% in reproductive aged women (2) and even higher in pregnant women (5-20%) (3–6).

Compared to thyroid dysfunction, the impact of TAI on pregnancy might be underestimated. Available evidence predominantly links the adverse pregnancy outcomes in TAI women to hypothyroidism (7), and clinical guidelines recommended levothyroxine supplement as the only treatment method (8). However, euthyroidism was found in the majority of (75%) pregnant women with TAI (9). Increasing studies showed that the association of TAI with miscarriage and preterm birth remained significantly after adjustment for thyroid dysfunction (10), and the pregnancy outcomes has not found to be improved by thyroid hormone replacement. Dhillon-Smith reported that adverse neonatal outcomes were not different after levothyroxine supplement in TPOAb positive women (11). Similarly, a recent multicenter RCT (T4LIFE trial) showed that, supplement of levothyroxine did not improve pregnancy outcomes in euthyroid TAI women (12). These results indicated that TAI in itself may induce adverse pregnant outcomes besides via mediating thyroid destruction.

Although with different results, the association between TAI and recurrent miscarriage and preterm birth were identified by prospective cohort studies and meta-analysis (10, 13, 14). Recently, increasing studies focus on the impact of TAI on other pregnancy complications, including pregnancy-induced hypertension (15, 16), gestational diabetes (17, 18), and adverse fetal-neonatal outcomes (16, 19, 20), but the relationship had not been fully clarified to draw any conclusions. The possible reason of this is that most of the studies included small sample and only focused on single outcome and without adjustment of confounders. In addition, as the reflection of thyroid autoimmunity process, there is a dose-dependent association of thyroid autoantibodies with TSH and free thyroxine level in pregnant women (21), however, study assessing dose-dependent association of thyroid autoantibodies with adverse pregnancy outcomes were seldom to date. To accessing their dose-dependent associations should provide insights toward distinguishing low-risk from high-risk individuals and optimizing clinical decision-making strategies.

Therefore, based on our large multicenter cohort, the purpose of the present study is to verified the association, as well as the dose-dependent effect of TAI with various maternal and fetal-neonatal complications.



Methods

The study was registered in Chinese Clinical Trial Registry (ChiCTR2200064466) and was approved by the ethical committees of Sun Yat-sen Memorial Hospital of Sun Yat-sen University with a waiver of informed consent (SYSEC-KY-KS-2020-200).


Study design and participants

This is an observational cohort study based on the electronic medical record in three college hospitals, the Sun Yat-sen Memorial Hospital, the First Affiliated Hospital, and the Sixth Affiliated Hospital of Sun Yat-sen University. Data of pregnant women delivered in the Department of Obstetrics in these three hospitals from July 2013 to October 2021 were included for primary screening base on the following criteria: (1) with thyroid autoantibodies (TPOAb or TGAb) results obtained in the first and second trimester or within one year before pregnancy; (2) 18-55 years old; (3) with complete records of pregnant outcomes. Participants with the following criteria were excluded: (1) with medical history of thyroid diseases before pregnancy (i.e. hyperthyroidism, thyroid cancer, surgical history on thyroid, and pituitary diseases); (2) termination due to fetal abnormality, chromosomal abnormality, maternal chronic diseases or personal reasons; (3) with multiple pregnancy.



Collection of information

From the medical records, we collected basial and gestational characteristics (age, height, weight at admission for delivery, gestational age, gravidity, parity, delivery mode, past medical history and family medical history), gestational complications and adverse outcomes (preterm birth, gestational diabetes mellitus, pregnancy-induced hypertension, postpartum hemorrhage and premature rupture of membrane), neonates (birthweight, Apgar score, need for intensive neonatal care, neonatal death). For each participant, the serum concentrations of TPOAb, TGAb, thyroid stimulating hormone (TSH), free triiodothyronine (FT3), free thyroxine (FT4) during pregnancy were all obtained and the mean gestational weeks of the first blood sample detection were 15.4 ± 6.4 gestational weeks. These thyroid parameters were examined by chemiluminescent immunoassay, and the detail of laboratory measurements from each hospital was summarized in Supplementary Table S1.



Definition of TAI and pregnancy complications

TPOAb and TGAb positivity was defined according to the cutoffs provided by the manufacturers. Participants with positive results of either TPOAb or TGAb in the first or second trimester during pregnancy, or within one year before pregnancy were included in the TAI group, while those with both TPOAb and TGAb in normal range were in control group. The definition of thyroid function parameters was according to the reference range for each trimester of each hospital.

Adverse pregnancy outcomes comprised maternal and fetal-neonatal outcomes and the definition were according to the practical guidelines of each disease. Preterm birth (PTB) was defined as termination of pregnancy between 28 and <37 gestational weeks. Gestational diabetes mellitus (GDM) diagnosed via 75g glucose OGTT test when one or more plasma glucose (PG) meet or exceed the thresholds: fasting PG 5.1 mmol/L, 1h-PG 10.0 mmol/L, and 2h-PG 8.5 mmol/L, according to the International Association of Diabetes and Pregnancy Study Groups-2010 guidelines (22), and women diagnosed with overt diabetes before pregnancy were excluded. Pregnancy-induced hypertension (PIH) was defined as maternal blood pressure exceeding 140/90 mmHg induced by pregnancy after 20 weeks’ gestation with or without proteinuria and edema (23). Premature rupture of membrane (PROM) was defined as abruption of the amniotic sac before labor onset. Postpartum hemorrhage was defined as a cumulative blood loss of greater than or equal to 500mL for vaginal delivery or 1,000 mL for cesarean. Large for gestational age (LGA) and small for gestational age (SGA) which determined according to the National Institute of Child Health and Human Development (NICHD) standard for Asian population (24). Macrosomia was defined as neonatal birthweight heavier than 4000 grams and Apgar Score ≤7 at 1 to 10 minute after born were defined as Low Apgar Score.



Study outcomes and data analysis

The primary outcome was the association between TAI and various pregnancy complications. Maternal outcomes including PTB, PIH, GDM, PROM and postpartum hemorrhage. Fetal-neonatal outcomes including need for intensive neonatal care, Low Apgar Score, macrosomia, LGA and SGA.

Research data was analyzed by Python 3.8. Continuous variables were reported with mean and standard deviation, and categorical variables were reported with number and percentage. The difference between group were compared by Chi-squared test for categorical variables. Independent Student’s t test and Mann-Whitney test were applied to compared continuous variables with normally and normally distributions, respectively. Two-sided P values less than 0.05 were considered statistically significant.

The association between TAI and pregnancy complications were firstly assessed by chi-squared test. Then, multiple logistic regression analysis was applied to adjusted confounders and build multiple models: (1) Model1: adjusted for maternal age and BMI; (2) Model2: Model 1+gravidity; (3) Model3: Model 2+TSH and FT4 concentration; (4) Model4: Model3 + history of infertility. For the risk of GDM and PIH, family medical history of diabetes and hypertension were considered, respectively. For the risk of preterm birth, history of recurrent miscarriage was considered. The concentrations of TPOAb and TGAb were first compared in participants with and without each maternal and fetal-neonatal complications, and those complications with TPOAb or TGAb difference were further studied for their dose-dependent effect. The associations between pregnancy complications with TPOAb or TGAb concentrations were analyzed via logistic regression with the same adjustment above respectively. The association between neonatal birthweight and TPOAb or TGAb concentrations were analyzed by ANCOVA with adjustment of confounders in the Model 4.




Results


Basal characteristics of participants

A total of 33589 pregnancies records met the inclusion criteria. Of these, a total of 6181 were excluded due to maternal thyroid diseases before pregnancy (n=4303), pituitary diseases or ectopic endocrine tumor (n=26), terminated due to fetal abnormality (n=179), chromosomal abnormality (n=104), fetal tumor (n=8), maternal chronic diseases or personal reason (n=30), and multiple pregnancy (n=1531). The final study cohort comprised 27408 pregnancies. Figure 1 demonstrated the flow chart of data selection.




Figure 1 | Flow chart of research population selection.



Of all 27408 participants, 5342 (19.5%) pregnancies which have at least one record showed positive TPOAb or TGAb (TAI group) while 22066 (80.5%) pregnant women with negative TPOAb and TGAb results in all detected records (control group). In the TAI group, 2641(49.4%) were only TPOAb positive, 917 (17.2%) were only TGAb positive, and 1784 (33.4%) were positive for both antibodies. In TAI groups, the mean concentration of TSH first tested in pregnant period was higher (1.94 ± 2.42μIU/ml vs. 1.43 ± 1.01μIU/ml, P <0.001), and ratio of pregnancies with TSH concentration between 2.5 and 4μIU/ml (17.8% vs. 10.3%, P <0.001) or exceeded 4.0μIU/ml (7.0% vs. 2.0%, P <0.001) were increased significantly (Table 1). That means pregnant women in TAI group have lower ratio of meeting treatment target and higher probability of subclinical hypothyroidism.


Table 1 | Baseline characteristics of research population.



The basal characteristics of the participants were summarized in Table 1. Pregnant women in the TAI group were older (32.1 ± 4.6 years vs. 31.7 ± 4.6 years, P <0.001), with more gravidity (multigravida: 68.5% vs. 64.1%, P <0.001), but less parity (multipara: 39.6% vs. 43.9%, P <0.001). Participants in the TAI group were with higher proportion of recurrent miscarriage history (16.0% vs. 5.6%, P <0.001) and infertility history (14.8% vs. 11.7%, P<0.001). The gestational age at terminate was mild lower in TAI group (267 ± 25 days vs. 270 ± 21 days, P <0.001) and the neonates born to mother with TAI were with lower birthweight (3089.1 ± 457.3 gram vs. 3139.4 ± 453.0 gram, P <0.001). The differences of BMI, family histories of diabetes and hypertension were not statistically significant between groups.



Evolution of maternal thyroid parameters during pregnancy

To describe the evolution of thyroid function parameters in TAI and not TAI women, throughout pregnancy. We obtained all results of TSH, FT4, and FT3 during pregnant period. In both TAI and control group, the concentration of TSH decreased in the first eight to twelve gestational weeks and gradually increase from then on (Figure 2A), however, FT4 and FT3 both continuously decreased during the pregnant period (Figure 2B, C). Compared to control group, the concentrations of TSH in the TAI group were significantly higher in both first and second trimester (first trimester: 1.91 ± 1.05 μIU/ml vs. 1.31 ± 1.05 μIU/ml, P<0.001; second trimester: 1.86 ± 1.54 μIU/ml vs. 1.56 ± 1.04 μIU/ml, P<0.001; third trimester: 1.92 ± 1.71 μIU/ml vs. 1.85 ± 1.29 μIU/ml, P=0.155) (Figure 2A), and the concentrations of FT3 were lower during period (first trimester: 4.81 ± 0.70 μIU/ml vs. 4.88 ± 0.69 μIU/ml, P<0.001; second trimester: 4.41 ± 0.78 μIU/ml vs. 4.50 ± 0.63 μIU/ml, P<0.001; third trimester: 4.12 ± 0.62 μIU/ml vs. 4.23 ± 1.08 μIU/ml, P=0.001) (Figure 2C) and FT4 were higher (first trimester: 14.37 ± 4.00 μIU/ml vs. 12.76 ± 3.56 μIU/ml, P<0.001; second trimester: 11.67 ± 3.36 μIU/ml vs. 11.06 ± 2.94 μIU/ml, P<0.001; third trimester: 11.01 ± 3.01 μIU/ml vs. 10.36 ± 2.96 μIU/ml, P<0.001) (Figure 2B).




Figure 2 | Evolution of maternal thyroid parameters during pregnancy. (A) Variation of TSH concentrations (lines) and sample size (bars) in each gestational month (the first and second bars represent 6-12 months and 0-6 months before pregnancy). (B) Variation of Free T4 concentrations (lines) and sample size (bars) in each gestational month (the first and second bars represent 6-12 months and 0-6 months before pregnancy). (C) Variation of Free T3 concentrations (lines) and sample size (bars) in each gestational month (the first and second bars represent 6-12 months and 0-6 months before pregnancy). (D) Evolution of TSH, Free T4 and Free T3 level by TPOAb concentrations (related to the concentrations of TSH, Free T4 and Free T3 in cases with TPOAb concentration lower or equal to the 85 percentile).



Then, we described the variation of thyroid function indicators with TPOAb concentration increasing. Because the reference ranges were different among kits, we used population-based percentiles of TPOAb concentrations for each kit to investigate the quantitative effect on thyroid function, and the 85 percentiles represent positive results of all kits. As seen in Figure 2D, we found TSH increased in the cases with TPOAb concentrations higher than 85 percentiles, and FT4 decrease with TPOAb concentrations in the cases with TPOAb concentrations higher than 90 percentiles, but FT3 did not have dose–response effect of TPOAb.



Thyroid autoimmunity and pregnancy complications

The prevalence of pregnancy complications was compared between TAI and control group (Table 2). Pregnant women in the TAI group were with higher proportion of PIH (4.06% vs. 3.45%, P=0.037), GDM (20.39% vs. 18.45%, P=0.001) and PTB (8.95% vs. 7.56%, P=0.001). Neonates born to mothers in the TAI group were with less macrosomia (1.55% vs. 2.20%, P=0.003) and LGA (4.04% vs. 4.77%, P=0.045), but more incidence of NICU admission (24.11% vs. 21.77%, P<0.001). In addition, no difference was found in other outcomes.


Table 2 | Proportions of pregnant complications between groups.



Then, we investigated the association between TAI and complications in logistic regression (Table 3). After adjusted for maternal age, BMI, gravidity, TSH and F4 concentrations, and history of infertility, TAI were positively associated with PIH (OR: 1.206, 95%CI: 1.019-1.428, P=0.030), GDM (OR: 1.088, 95%CI: 1.001-1.183, P=0.046), PTB (OR: 1.129, 95%CI: 1.001-1.273, P=0.048) and admission of NICU (OR: 1.084, 95%CI: 1.004-1.171, P=0.040), and negatively associated with macrosomia (OR: 0.768, 95%CI: 0.599-0.985, P=0.038) and large for gestational age(OR: 0.833, 95%CI: 0.695-0.999, P=0.049). The results of PIH and GDM were remain statistically significant after additional adjustment by family history of hypertension and diabetes respectively (PIH: OR: 1.215, 95% CI 1.026-1.439, P=0.024; GDM: OR: 1.088, 95% CI 1.001-1.183, P=0.048). The result of preterm birth was not statistically significant after additional adjustment by history of recurrent miscarriage (OR=1.082, 95% CI 0.958-1.222, P=0.205).


Table 3 | Logistic regression of thyroid autoimmunity and pregnant complications.





Quantitative association between thyroid autoantibodies and complications

To investigate the quantitative association with complications, we first analyze the concentrations (as percentiles) of TPOAb and TGAb in participants with and without each maternal and fetal-neonatal complications. As shown in Supplementary Table S2, TPOAb concentrations were higher in pregnant women with pregnancy induced hypertension, gestational diabetes mellitus and preterm birth, and lower in women who given birth to macrosomia. TGAb concentrations were higher in pregnant women with pregnancy induced hypertension, preterm birth, and in mother who given birth to babies with small for gestational age or needed therapy in NICU (Supplementary Table S2).

Then, the associations between TPOAb concentrations and pregnancy induced hypertension, gestational diabetes mellitus, preterm birth, and macrosomia, as well as the associations between TGAb concentrations and pregnancy induced hypertension, preterm birth, SGA and NICU admission were analyzed via logistic regression (Figure 3). After adjusted for maternal age, BMI, gravidity, TSH and FT4 concentrations, and history of infertility, the probability of PIH rise in paralleled with increasing TPOAb (OR: 1.284, 95%CI: 1.008-1.635, P=0.043) and TGAb concentration (OR: 1.450, 95%CI: 1.104-1.905, P=0.008) respectively. The effect remains significant even after adjustment with family history of hypertension (TPOAb: OR: 1.290, 95%CI: 1.012-1.644, P=0.040; TGAb: OR: 1.479, 95%CI: 1.125-1.945, P=0.005). In addition, increasing TGAb concentration were associated with rising positivity of SGA (OR: 1.272, 95%CI: 1.067-1.516, P=0.007) and NICU admission (OR: 1.140, 95%CI: 1.004-1.294, P=0.043).




Figure 3 | Quantitative association of thyroid autoimmunity and pregnant complications. aAdjusted for Age, BMI, Gravidity, TSH level, Free T4 level, and history of infertility. bAdjusted for Age, BMI, Gravidity, TSH level, Free T4 level, history of infertility, and family history of hypertension. cAdjusted for Age, BMI, Gravidity, TSH level, Free T4 level, history of infertility, and family history of diabetes. d Adjusted for Age, BMI, Gravidity, TSH level, Free T4 level, history of infertility, and history of recurrent miscarriage.



We also performed an ANCOVA analysis on the association between thyroid autoantibodies and birthweight (Figure 4A, B), and found that neonatal birthweight was decreased with TPOAb and TGAb level elevating (TPOAb: P=0.002; TGAb, P=0.005).




Figure 4 | Quantitative Association of Birthweight and Thyroid Autoantibody. (A) Birthweight decreased with increasing TPOAb concentrations (percentiles). (B) Birthweight decreased with increasing TGAb concentrations (percentiles).






Discussion

In this large multi-center cohort study comprised 27408 pregnancies, we investigated the impact of TAI on multiple types of gestational complications and adverse pregnant outcomes. We verified that pregnant women with positive thyroid autoantibodies had increased risks of pregnancy-induced hypertension, gestational diabetes mellitus, and neonatal admission of NICU. Besides, we found the dose-dependent effect of TPOAb concentrations on pregnancy-induced hypertension, and TGAb concentration on pregnancy-induced hypertension, small for gestational age, neonatal birthweight and NICU admission. In addition, we describe the evolution of maternal serum TSH, FT4 and FT3 and determined their dose-dependent association with thyroid autoantibody. This result may provide insights toward better understanding the difference between TAI women and their control individuals.

Our present study showed that TAI in pregnancy was associated with increasing risk of PIH by approximate 20%, independent from thyroid function. Although hypertensive disorder is increased in patients with hypothyroidism (25–27), the association of thyroid autoimmunity with pregnancy-induced hypertension is disputable. Our result supported the finding of the recent Ma’anshan cohort (the MABC study) in Chinese pregnant women that TAI was positively associated with gestational hypertension (15). Saki’s study also observed higher systolic blood pressure and a higher incidence of preeclampsia in pregnant women with either TPOAb or TGAb positive pregnant women (28). Still, there were some other studies shown no association between TAI and PIH, potentially because a relatively low incidence of individuals with both TAI and PIH in general pregnancies and small sample size did not have the power to find the association. Additionally, some studies in which thyroid autoantibodies were tested in the third trimester did not show association with PIH (20, 29), potentially because that, thyroid autoantibody levels fall and reaching its nadir in the third trimester (6) and the impact of thyroid autoantibodies on blood pressure may exist before this period. Family history contribute a lot to PIH, but previous study did not consider it as confounder. After adjusted for parameters including hypertension family history, we determined the association between thyroid autoantibodies and PIH, more importantly, with a dose-dependent manner. The quantitative association of pregnancy outcomes with thyroid antibodies, especially TGAb were seldom reported, and our result provide evidence that the probability of PIH rise by increasing TPOAb and TGAb level respectively. Taken together, the present results indicated the importance of monitoring blood pressure during pregnancy period in women with TAI, both TPOAb and TGAb positive in early pregnant period should be concerned, especially who with high concentration.

Although increasing studies show the relationship between TAI and GDM (17, 18, 30), it remains not wildly concerned in clinical practice. Thyroid dysfunction may impact the regulation glucose metabolism and increase risk of GDM (17) and current evidence predominantly links it to hypothyroidism. However, Huang’s study found that TAI in itself has higher risk of GDM (31). In the present study, we also identified TAI as independent risk factor of GDM in pregnant women, the result was not impacted by thyroid function even after adjustment with family history of diabetes. That means blood glucose monitoring is important for TAI pregnant women no matter thyroid dysfunction or not. The attention to sugar metabolism even should last for postpartum by reason of Tang’s study also reported that TAI may increase the risk of diabetes mellitus after pregnancy (17). Similar to PIH, studies on GDM in which thyroid autoantibodies positive in the third trimester did not observed a significantly association. Notably, the majority of studies shown positive association between TAI and GDM were perform in Asian population. The underlining mechanism remain uncleared and it needs further investigation.

The association between TAI and preterm birth has been found in previous studies (14, 32–35). In the present study, we found a higher proportion of preterm birth in pregnant women with TAI, and the association between TAI and preterm birth was statistically significant after adjusted for maternal age, BMI, gravidity, TSH and F4 concentrations, and history of infertility. However, after adding history of recurrent miscarriage as confounder, the association between TAI and preterm birth was not found. This result indicated that the impact of TAI on preterm birth needed further investigation.

The impact of thyroid autoantibodies on other outcomes of the developing fetus and neonates is far from elucidated. Although the risk of SGA in TAI group did not meet statistical significance, its probability rises by increasing TGAb level. In addition, neonates born to TAI women tend to be with lower birthweight and higher risk of NICU admission. This result support the point in previous studies that thyroid autoantibodies affected fetal growth (29, 31). The mechanism of lower birthweight and higher risk of fetal adverse outcomes is not fully clarified, but we learn from one report that placenta weight is lower in TAI group (19). Thus, parameters of fetal growth and development, as well as maternal nutrition supplement should be aware in pregnant women with TAI.

To better understanding the difference between TAI women and their control individuals, we describe the evolution of maternal TSH, FT4 and FT3 throughout pregnancy base on this large multi-center cohort study. Our result shown that TSH concentrations were higher in TAI women in baseline and remain higher before the third trimester. TAI pregnancies also have higher probability of subclinical hypothyroidism, which is consistent with previous studies (21). Higher FT4 concentration in the TAI group seems to be controversial with elevated TSH concentrations. However, the lower concentration of FT3 in TAI group may explain this phenomenon, since the negative feedback efficiency of FT3 was stronger than FT4 (36). Increase level of both FT4 and TSH was also reported in previous study (37). The potential reason of high FT4 in TAI group might because of the supplementation of levothyroxine in TAI women, but the detail information was not able to obtained in the present retrospective study. As biologically active hormone, FT3 was not elevated sync with FT4 maybe the potential reasons that levothyroxine supplement did not improve pregnancy outcomes in TAI women in previous study (11, 12). To determine the reason of higher FT4 and lower FT3 concentration in TAI pregnant women, further study is needed to study the impact of thyroid antibodies on deiodinase.

There were several strengths of the present study. First, we used a large cohort of pregnant women from three centers in our study to obtain robust results. To the best of our knowledge, the number of participants in this original cohort study was largest on the topic of TAI and pregnancy complications. And based on this cohort, we were able to analyze a number of complications and adverse outcomes both maternal and fetal-neonates by adjusting multiple cofounders. Second, the quantitative association of thyroid autoantibody with pregnancy outcomes was seldom reported. Our result of their dose-dependent association adds to the limited knowledge on the complicated and multifactorial mechanisms underlying pregnancy outcomes. Third, we described the evolution of maternal TSH, FT4 and FT3 in TAI pregnancies and their variation by increasing thyroid autoantibody level. This result may provide insights toward better understanding the difference between TAI women and their control individuals.

Our study also had some limitation. First, the medicine history of levothyroxine (LT-4) supplementation was not obtained due to the retrospective design, and thus the impact of LT-4 supplementation on pregnancy complications were not able to analyze in the present study. Second, although consist of a large number of pregnant women from three centers, the present study is performed in South China where is iodine rich area, and may not represent pregnant women in general population. Third, the underlining mechanism of thyroid autoantibodies and complications were not analyzed in this study. Considering the high prevalence and clinical significance of TAI in pregnancy, further study is needed to determine how thyroid autoantibodies affect related complications.



Conclusion

We illustrated the independent association between TAI and adverse pregnancy outcomes, including PIH and GDM. We also found neonates born to women with TAI were with lower birthweight and at higher risk for NICU admission. The quantitative association found in the present study between TPOAb and PIH, and between TGAb and PIH, SGA and NICU admission indicates that the dose-dependent effect of thyroid autoimmunity on pregnancy complications should be taken into account in future research and clinical practice.
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