
Introduction

Missed abortion is a special type of spontaneous abor-

tion with an incidence rate of 15-20% [1]. According to the

statistics, the morbidity of missed abortion has been re-

ported to be on the rise worldwide in the recent years [2].

In China, missed abortion represents a serious healthy prob-

lem which leads to the reduce quality of life for females

[3]. It is generally considered that the causes and risk fac-

tors of missed abortion are complex. Some risk parameters

have been identified, including abnormality of endocrine,

abnormal infection, and some immunity factors [4,5].

Given the pain and damage caused by missed abortion, an

increasing number of studies have been conducted to un-

cover the potential risk factors, which are closely correlated

with the occurrence of missed abortion.

According to the results of previous studies, thyroid dis-

orders are frequent in females at reproductive age [6]. Ev-

idence indicated that the dysfunction of the thyroid in

pregnant women contributed to various poor outcomes,

such as miscarriage, fetal death, maternal post-partum thy-

roid disease, and premature birth [7, 8]. Thyroid disorders

have been reported to be characteristics by the production

of thyroid autoantibody (TA), which represents an common

detection index of thyroid inflammation in clinical prac-

tices [9]. Thyroid autoantibody (TA), consisting of thyroid

peroxidase antibody (TPOAb) and thyroglobulin antibody

(TgAb), have been found to be positive during the thyroid

inflammation [10, 11]. Abundant studies have demonstrated

that there was close association of TA with recurrent abor-

tion [12, 13], indicating the crucial role of TA during the

development of abortion. However, whether there was cor-

relation between TA and missed abortion has been rarely

reported till now. 

In order to pave the way for prevention and treatment of

early missed abortion, the present study was conducted to

assess the relationship between TA and early missed abor-

tion via evaluation of the serum levels of TPOAb and TgAb

in females with early missed abortion.

Materials and Methods

A total of 100 patients, who were diagnosed with early missed

abortion in Gynecology Department of Qingdao Haici Medical

Group from January 2013 to December 2014, were recruited in

this study. In addition, there were age and gravidity matched 100

early pregnant females, who were randomly selected from the in-

dividuals receiving routine gynecological checkup in the hospital,

to act as the control group. All the pregnant women were in ac-

cordance with the following inclusive criteria: 1) pregnancy equal

or less than 12 weeks, 2) no history of thyroid diseases and other

autoimmune diseases, 3) normal blood pressure and negative re-

sult of protein in urine, 4) normal fasting blood glucose, 5) with-

out any severe clinical history, 6) normal levels of thyroid
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stimulating hormone (TSH), and free thyroxine (FT4). The in-

formed consents were signed from all the participators for the uti-

lization of the clinical material.

Five mL fasting blood specimens were collected from cubital vein

of all the participators and stored in the EDTA tubes for the next

analyses. The content of TPOAb, TgAb, TSH, and FT4 in the blood

samples were measured by electrochemiluminescence, which was

carried out with a commercial kit and ran on an ACS180 system.

All statistical analyses were carried out by SPSS Version 13.0

software. The data used in the analyses were all expressed as mean

± SD. The differences between the groups were analyzed with χ

2

test and t-test. To explore the relationship between TA and early

missed abortion, logistic regression analysis was adopted to in-

vestigate the OR and 95% CI value for each of the parameter.

Among all the analyses, differences were considered as statisti-

cally significant when the p-value of less than 0.05.

Results

According to the electrochemiluminescence, the contents

of TPOAb and TgAb were estimated in both early missed

abortion patients and the normal controls. On the basis of

the definition of TPOAb positive ≥ 5.61 IU/mL and TgAb

positive ≥ 4.11 IU/mL, positive TA was identified in 21

(21%) early missed abortion patients (seven TPOAb posi-

tive cases, four TgAb positive cases, and ten both TPOAb

and TgAb positive cases), which was significantly in-

creased compared with the normal controls with nine (9%)

TA positive cases (four TPOAb positive cases, two TgAb

positive cases, and three both TPOAb and TgAb positive

cases) (p < 0.05, Table 1).

To compare the different TA levels between early missed

abortion patients and early pregnant females, the raw data

was transformed with logarithmic and analyzed by t-test.

From the results of the analysis, which are all listed in Table

2, the serum levels of TPOAb was significantly higher in

missed abortion patients compared with that in the normal

controls (0.93 ± 0.65 vs. 0.72 ± 0.28, p < 0.01). However,

no significance was found between the TgAb levels in

missed abortion group with that in the normal group (1.34

± 0.46 vs. 1.31 ± 0.26, p > 0.05).

In order to confirm whether serum levels of TA was cor-

related with early missed abortion, the relationships be-

tween early missed abortion with TPOAb and TgAb levels

were analyzed by logistic analysis. From analysis results,

the TPOAb levels were found to be 4.129 times higher in

missed abortion group than that in the normal controls (p =
0.004). Thus, the present authors considered that positive

TPOAb served as an independent risk factor for early

missed abortion patients (OR=4.129, 95% CI=1.502-

12.072).

Discussion

As already known, Tg represents a crucial protein se-

creted by the follicular cells of thyroid [14]. TPO, an im-

portant factor involved in thyroid hormones production,

plays as a primary autoantigen in various autoimmune thy-

roid diseases [15, 16]. Thus, it is of great importance for

Tg and TPO during the secretion and production of thyroid

hormones. TA includes autoantibodies against TPO and Tg,

is considered as one of the most prominent indicator of thy-

roid inflammation, and can be identified in some females

(10-20%) at reproductive age [17, 18]. Therefore, the pos-

itive TAs are closely correlated with activation of autoim-

mune progression. Based on the statistics, thyroid disorders

have been detected in lots women at childbearing age [19].

Evidence demonstrated that the dysfunction of thyroid dur-

ing pregnancy, such as TA positive, has been involved in a

wide of poor outcomes, including miscarriage, fetal death,

pre-term birth, impaired neuropsychological development

in the child, and maternal post-partum thyroid disease [20-

22]. For example, TAs have been evaluated by Stefanie et
al. in patients with recurrent spontaneous abortion (RSA)

and have indicated to be correlated with the increased inci-

dence of RSA [23]. The study by Liu et al. also demon-

strated that the risk of miscarriage was increased in women

with thyroid autoimmunity [24]. The data in these studies

indicate the significance of involvement of TAs with poor

outcomes of women during pregnancy.

Missed abortion represents a kind of pregnancy in which

fetal demise occurs without any external intervention. The

uterus usually is not working to support conception in fe-

males with missed abortion [25]. Data in the previous re-

search has demonstrated that some factors were involved

in the occurrence of missed abortion, such as abnormali-

ties of uterus, parental chromosomal abnormalities, en-

docrinological disorders, hereditary thrombophilia,

immunological factors, and environmental and nutritional

factors [26, 27]. Although abundant studies on missed abor-

tion have been performed, the report regarding the role of

TA acting in missed abortion has been limited until now. It

was therefore the purpose of this study, which was to un-

Table 2. — Serum levels of TPOAb and TgAb.
Group lg (TPOAb) lg (TgAb) 

Test group (n=100) 0.93 ± 0.65 1.34± 0.46  

Normal group (n=100) 0.72 ± 0.28 1.31 ±0.26 

t value 5.932 1.522 

p value <0.01 <0.05  

Table 1. — The positive rates of TPOAb and TgAb.
Group TPOAb positive rate (%) TgAb positive rate (%) 

Test group (n=100) 17 14  

Normal group (n=100) 7 5  

χ

2

value 4.736 4.709 

p value <0.05 <0.05  
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cover the association between TA and early missed abor-

tion in females with this disease.

In the present study, 100 early missed abortion patients

and paired normal pregnant females were recruited in our

research. The serum contents of TAs (TPOAb and TgAb)

were measured by electrochemiluminescence in missed

abortion women and normal controls. The analysis results

showed that the positive rates of TPOAb and TgAb were all

elevated in the test group than those in the normal pregnant

controls (both p < 0.05). This result indicates that positive

TA might serve as a potential risk factor for missed abor-

tion. In addition, the levels of TPOAb and TgAb were also

compared between the two groups. According to t-test

analysis, the serum levels of TPOAb were found to be sig-

nificantly increased in missed abortion patients compared

with the normal controls (p < 0.01), which was in accor-

dance with the results in other poor outcomes during preg-

nancy [13, 28], that demonstrated higher TgAb and TPOAb

levels in recurrent miscarriage females than those in the

controls women. However, no significant differences of

TgAb levels were detected between the missed abortion fe-

males and normal pregnant women (p > 0.05). Given the

significant increased positive TA in missed abortion pa-

tients, the relationship between TA and missed abortion was

explored in the current study through logistic regression

analysis. The result of this assay indicated that TPOAb was

an independent risk factor for females with early missed

abortion and that positive TA was also closely correlated to

it.

Despite the evidence provided from the present study in

that TA apears to be correlated with missed abortion, the

molecular mechanism that TA plays in the progression of

missed abortion remains unclear. Based on the data in the

studies by Monteleone et al. [29] and Negro et al. [30], it

is considered that although no abnormity of thyroid was

observed in early pregnant women with positive TPOAb,

the dysfunction of the thyroid would be subsequently per-

formed along with the gestational ages. The levels of TSH

have been found to be increased and FT4 has decreased,

which might lead to miscarriage or premature birth. To clar-

ify the potential molecular mechanisms for TA involved in

the missed abortion, more focused efforts should been car-

ried out in further studies.

In conclusion, the data in this study revealed that there

was a close relationship between TA and missed abortion.

In addition, TPOAb could serve as an independent risk fac-

tor for missed abortion. Thus, the detection of serum TSH,

FT4, and TPOAb is necessary for women before or after

pregnancy.

References

[1] Chen B.A., Creinin M.D.: “Contemporary management of early

pregnancy failure”. Clin. Obstet. Gynecol., 2007, 50, 67.

[2] Chen H., Deng X., Yang Y., Shen Y., Chao L., Wen Y., et al.: “Ex-

pression of GRIM-19 in missed abortion and possible pathogene-

sis”. Fertil. Steril., 2015, 103, 138 e3.

[3] Wu J., Hou H., Ritz B., Chen Y.: “Exposure to polycyclic aromatic

hydrocarbons and missed abortion in early pregnancy in a Chinese

population”. Sci. Total. Environ., 2010, 408, 2312.

[4] Zhang X., Li J., Gu Y., Zhao Y., Wang Z., Jia G.: “A pilot study on

environmental and behavioral factors related to missed abortion”.

Environ. Health. Prev. Med., 2011, 16, 273.

[5] Cavalcante M.B., Costa Fda S., Araujo Junior E., Barini R.: “Risk

factors associated with a new pregnancy loss and perinatal outcomes

in cases of recurrent miscarriage treated with lymphocyte im-

munotherapy”. J. Matern. Fetal. Neonatal. Med., 2015, 28, 1082.

[6] Giacobbe A.M., Grasso R., Triolo O., Tonni G., Granese R.: “Thy-

roid diseases in pregnancy: a current and controversial topic on di-

agnosis and treatment over the past 20 years”. Arch. Gynecol.
Obstet., 2015, 292, 995.

[7] Abbassi-Ghanavati M., Casey B.M., Spong C.Y., McIntire D.D.,

Halvorson L.M., Cunningham F.G.: “Pregnancy outcomes in women

with thyroid peroxidase antibodies”. Obstet. Gynecol., 2010, 116,

381.

[8] Bellver J., Soares S.R., Alvarez C., Munoz E., Ramirez A., Rubio

C., et al.: “The role of thrombophilia and thyroid autoimmunity in

unexplained infertility, implantation failure and recurrent sponta-

neous abortion”. Hum. Reprod., 2008, 23, 278.

[9] Kutteh W.H., Yetman D.L., Carr A.C., Beck L.A., Scott R.T., Jr.: “In-

creased prevalence of antithyroid antibodies identified in women

with recurrent pregnancy loss but not in women undergoing assisted

reproduction”. Fertil. Steril., 1999, 71, 843.

[10] Jensen E.A., Petersen P.H., Blaabjerg O., Hansen P.S., Brix T.H.,

Hegedus L.: “Establishment of reference distributions and decision

values for thyroid antibodies against thyroid peroxidase (TPOAb),

thyroglobulin (TgAb) and the thyrotropin receptor (TRAb)”. Clin.
Chem. Lab. Med., 2006, 44, 991.

[11] Ekinci E.I., Chiu W.L., Lu Z.X., Sikaris K., Churilov L., Bittar I., et
al.: “A longitudinal study of thyroid autoantibodies in pregnancy:

the importance of test timing”. Clin. Endocrinol. (Oxf.), 2015, 82,

604.

[12] Iravani A.T., Saeedi M.M., Pakravesh J., Hamidi S., Abbasi M.:

“Thyroid autoimmunity and recurrent spontaneous abortion in Iran:

a case-control study”. Endocr. Pract., 2008, 14, 458.

[13] Ticconi C., Giuliani E., Veglia M., Pietropolli A., Piccione E., Di Si-

mone N.: “Thyroid autoimmunity and recurrent miscarriage”. Am.
J. Reprod. Immunol., 2011, 66, 452.

[14] Carayanniotis G.: “The cryptic self in thyroid autoimmunity: the par-

adigm of thyroglobulin”. Autoimmunity, 2003, 36, 423.

[15] Ruf J., Carayon P.: “Structural and functional aspects of thyroid per-

oxidase”. Arch. Biochem. Biophys., 2006, 445, 269.

[16] Taurog A.: “Molecular evolution of thyroid peroxidase”. Biochimie.,
1999, 81, 557.

[17] Prummel M.F., Wiersinga W.M.: “Thyroid peroxidase autoantibod-

ies in euthyroid subjects”. Best Pract. Res. Clin. Endocrinol. Metab.,
2005, 19, 1.

[18] Balucan F.S., Morshed S.A., Davies T.F.: “Thyroid autoantibodies

in pregnancy: their role, regulation and clinical relevance”. J. Thy-
roid Res., 2013, 2013, 182472.

[19] Stagnaro-Green A. and Pearce E.: “Thyroid disorders in pregnancy”.

Nat. Rev. Endocrinol., 2012, 8, 650.

[20] Negro R., Mestman J.H.: “Thyroid disease in pregnancy”. Best
Pract. Res. Clin. Endocrinol. Metab., 2011, 25, 927.

[21] Lazarus J.H.: “Thyroid function in pregnancy”. Br. Med. Bull., 2011,

97, 137-48.

[22] Mannisto T., Vaarasmaki M., Suvanto E.: “Pregnancy outcomes in

women with thyroid peroxidase antibodies”. Obstet. Gynecol., 2011,

117, 174-5.

398



Liyan Zhang, Xiufen Zhao, Xiao Zhou

[23] Bussen S.S., Steck T.: “Thyroid antibodies and their relation to an-

tithrombin antibodies, anticardiolipin antibodies and lupus antico-

agulant in women with recurrent spontaneous abortions (antithyroid,

anticardiolipin and antithrombin autoantibodies and lupus anticoag-

ulant in habitual aborters)”. Eur. J. Obstet. Gynecol. Reprod. Biol.,
1997, 74, 139.

[24] Liu H., Shan Z., Li C., Mao J., Xie X., Wang W., et al.: “Maternal

subclinical hypothyroidism, thyroid autoimmunity, and the risk of

miscarriage: a prospective cohort study”. Thyroid, 2014, 24, 1642.

[25] Griebel C.P., Halvorsen J., Golemon T.B., Day A.A.: “Management

of spontaneous abortion”. Am. Fam. Physician, 2005, 72, 1243-50.

[26] Clifford K., Rai R., Watson H., Regan L.: “An informative protocol

for the investigation of recurrent miscarriage: preliminary experi-

ence of 500 consecutive cases”. Hum. Reprod., 1994, 9, 1328.

[27] Hatasaka H.H.: “Recurrent miscarriage: epidemiologic factors, def-

initions, and incidence”. Clin. Obstet. Gynecol., 1994, 37, 625.

[28] Twig G., Shina A., Amital H., Shoenfeld Y.: “Pathogenesis of infer-

tility and recurrent pregnancy loss in thyroid autoimmunity”. J. Au-
toimmun., 2012, 38, J275.

[29] Monteleone P., Parrini D., Faviana P., Carletti E., Casarosa E., Uc-

celli A., et al.: “Female infertility related to thyroid autoimmunity:

the ovarian follicle hypothesis”. Am. J. Reprod. Immunol., 2011, 66,

108.

[30] Negro R., Formoso G., Mangieri T., Pezzarossa A., Dazzi D., Has-

san H.: “Levothyroxine treatment in euthyroid pregnant women with

autoimmune thyroid disease: effects on obstetrical complications”. J.
Clin. Endocrinol. Metab., 2006, 91, 2587.

Corresponding Author:

LIYAN ZHANG, M.D.

Department of Gynaecology

Qingdao Hiser Medical Group, Qingdao

No. 4 Renmin Roaad

266033, Shandong (China)

e-mail: liyan_zhang16@163.com

399


