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Autoimmune thyroid disorders are common in women of reproductive age. Anti-TPO antibody and 
thyroglobulin antibody are frequently found to be associated. Anti-TPO antibodies are responsible for 
the activation of complement and are thought to be significantly involved in thyroid dysfunction. In early 
pregnancy women with anti TPO antibodies are prone to develop subclinical or overt hypothyroidism 
leading to adverse obstetric and fetal outcomes. An association between the risk of a miscarriage and anti 
TPO antibodies has also been reported even in absence of overt thyroid dysfunction. However, screening 
for these antibodies and Levothyroxin supplement in anti TPO antibodies -positive euthyroid pregnant 
women has not been established yet.
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INTRODUCTION

Miscarriage also known as spontaneous abortion is defined 
as loss of previable pregnancy. Previability means a fetus 
weighing <500 gram or at gestational age < 20 weeks.1 After 
20 weeks of gestation, fetal death is known as a stillbirth.2 
However the gestational threshold for the definition varies 
between countries. In the US it is usually 20 weeks (but 
may vary in different states)3, whereas in the UK, the Royal 
College of Obstetricians and Gynecologists defines it as 24 
weeks.Three or more consecutive pregnancy losses prior to 
20 weeks gestation is defined as recurrent miscarriage.4

The overall miscarriage rate is reported as 15-20% and 
that for recurrent miscarriage is 1–3% of reproductive age 
women.5 The true rate of miscarriage is probably higher 
because many losses occur preclinically, before a menstrual 
period is missed.6 About 80% of miscarriages occur within 
the first trimester. The frequency of miscarriage decreases 
with increasing gestational age.1 Signs and symptoms of 
a miscarriage might include vaginal spotting or bleeding, 
abdomen cramp, pain in lower back, fluid or tissue passing 
from vagina.7
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Diagnosis of miscarriage can be reached on the basis of 
clinical findings, imaging and biochemical markers. As 
clinical diagnosis of miscarriage is unreliable, transvaginal 
ultrasonography has become the accepted standard for 
examining women with suspected complications of early 
pregnancy in modern practice.8,9 Biochemical markers for 
diagnosis of miscarriage are not routinely used, however, 
they might be useful to confirm the early pregnancy failure 
in women in whom ultrasound findings are non-diagnostic. 
Serum human chorionic gonadotrophin and progesterone are 
frequently assessed biomarkers in miscarriage. Declining 
human chorionic gonadotrophin values can diagnose a 
complete miscarriage with a sensitivity of 93-97 percent.10

Miscarriage can be caused by genetic, anatomic, infectious 
and endocrine factors such as diabetes mellitus and 
hyperprolactinemia and by environmental insults such as 
smoking, alcohol abuse and exposure to toxic substances.11 
It is also associated with several autoimmune diseases, most 
notably systemic lupus erythematosus, antiphospholipid 
syndrome and inherited thrombophilias (antithrombin 
deficiency, deficiency of protein C and protein S, factor 
V Leiden mutation, and mild hyper homocysteinaemia).12 
There now have been several reports in the literature of 
an increased incidence of thyroid antibodies in the sera 
of women with a history of  miscarriage, and it has been 
suggested that thyroid antibodies may serve as a marker for 
women at risk for miscarriage.13

ANTI THYROPEROXIDASE (TPO) ANTIBODIES 
AND MISCARRIAGE

Thyroperoxidase (TPO) is an enzyme responsible for 
thyroid hormone synthesis. It catalyzes the oxidation of 
iodide on tyrosine residues in thyroglobulin and coupling 
for the synthesis of triiodothyronine and thyroxine (fig.1).
TPO is a membrane-associated hemoglycoprotein which is 
expressed in thyrocytes and is one of the most important 
thyroid gland antigens.14

Disorders of the thyroid gland are frequently caused 
by autoimmune mechanisms with the production of 

autoantibodies. Anti-TPO antibodies are one of the common 
thyroid antibodies that activate complement and are thought 
to be significantly involved in thyroid dysfunction and the 
pathogenesis of hypothyroidism.15 The majority of anti-TPO 
antibodies are produced by thyroid infiltrating lymphocytes, 
with minor contributions from lymph nodes and the bone 
marrow.16 Anti-TPO antibodies are an anti-microsomal 
antibody and can be of any class of IgG, although some 
studies indicated a higher prevalence of IgG1 (70%) and 
IgG4 (66.1%) compared to IgG2 (35.1%) and IgG3 (19.6%) 
. Low levels of IgA antibodies have also been reported.17

These antibodies are associated with approximately 90% 
of Hashimoto's thyroiditis, 75% of Graves' disease and 10-
20% of nodular goitre or thyroid carcinoma. About 10-15% 
of normal individuals can also have high level anti-TPO 
antibody titres.18 In patients with subclinical hypothyroidism, 
presence of anti TPO antibodies is associated with an 
increased risk of developing overt hypothyroidism.19

Thyroid disorders especially those of autoimmune origin 
are common in women of reproductive age.Anti-TPO 
antibody and thyroglobulin antibody being the two main 
autoantibodies. In an “unselected” population of women, 
the prevalence of Anti TPO antibodies range from 6% to 
20%, being even higher in women with a history of recurrent 
pregnancy loss, at around 17-33%, and in women with a 
history of subfertility, at around10-31percent.20

In early pregnancy, women with anti TPO antibodies have 
higher serum thyrotropin-stimulating hormone (TSH) 
levels compared with anti TPO antibodies-negative women, 
although the mean TSH levels may still fall within the 
normal range. These antibodies-positive women are prone 
to develop subclinical or overt hypothyroidism during 
pregnancy owing to the reduced functional reserve of their 
thyroid, which is unable to compensate for the increased 
hormone requirement of pregnancy and contributes to 
adverse obstetric and fetal outcomes.21, 22

Although the effects of anti TPO antibodies in patients 
with thyroid disorders have been identified long ago, their 

Figure 1: Role of TPO in Thyroid Hormone Synthesis.
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adverse outcome in euthyroid women with pregnancy 
was brought to the attention  by the landmark study by 
Stagnaro et al.21 Since that time, numerous other studies 
have examined the association between maternal anti 
thyroid antibodies  status and pregnancy loss risk, showing 
similar findings.An association between the risk of a 
miscarriage and autoimmune thyroid disease has been 
largely confirmed in several population studies, suggesting 
that anti TPO antibodies presence without overt thyroid 
dysfunction was significantly associated with a 3- to 5-fold 
increase in overall miscarriage rate.23,24 Three hypotheses 
may underlie the association of thyroid autoimmunity with 
pregnancy complications:first, the fact that the presence of 
thyroid antibodies may represent a marker of a generalized 
autoimmune imbalance that is responsible for an increased 
miscarriage rate; second, increased chances of these women 
to develop subclinical, or overt hypothyroidism during 
pregnancy and third, these women are often older than those 
without, so an older age, per se, may explain the increased 
rate of fetal loss.25

SCREENING AND TREATMENT

American Thyroid Association (ATA) and Endocrine Society 
both are against the screening for anti TPO antibodies in 
pregnancy to prevent spontaneous abortion and preterm 
delivery or even screening euthyroid women with sporadic or 
recurrent abortions. But if identified then serum TSH should 
be evaluated at time of pregnancy confirmation and every 
4 weeks through mid pregnancy as per recommendation of 
ATA and Endocrine Society recommends that these women 
should be screened for serum TSH abnormalities before 
pregnancy, as well as during the first and second trimesters 
of pregnancy.26,27

Regarding treatment, there is little doubt that during 
pregnancy even mild abnormalities in thyroid function, 
for example, subclinical hypothyroidism, should be treated 
with levothyroxine (LT4). Insufficient evidence exists 
to conclusively determine whether levothyroxin therapy 
decreases pregnancy loss risk in anti TPO antibodies-
positive euthyroid women who are newly pregnant. 
However, administration of LT4 to anti TPO antibodies 
-positive euthyroid pregnant women with a prior history 
of loss may be considered given its potential benefits in 
comparison with its minimal risk. In such cases, 25–50 μg 
of LT4 is a typical starting dose.26 Some studies evaluating 
euthyroid anti TPO antibodies-positive pregnant women 
have shown that selenium can diminish anti TPO antibodies 
concentrations. However, this reduction has not been 
observed in all studies.28,29 In addition, patients treated 
with selenium could be at higher risk for developing 
type 2 diabetes mellitus. For these reasons ATA does not 
recommended Selenium supplementation for the treatment 
of anti TPO antibodies-positive women during pregnancy.26

CONCLUSION 

An association between the risk of a miscarriage and anti TPO 
antibodies has been largely confirmed in several population 
studies even in absence of overt thyroid dysfunction. 
However, the screening for these antibodies in pregnancy 
to prevent spontaneous abortion and preterm delivery has 
not been recommended. Levothyroxin supplement in anti 
TPO antibodies -positive euthyroid pregnant women has 
not been established yet but might have potential benefit if 
there is prior history of pregnancy loss.

Conflict of Interest: None

REFERENCES

1.	 Tiffany Mc nair, Kristiina Altman. Miscarriage and 
recurrent pregnancy. The John Hopkins Manual of 
Gynecology and Obstetrics. Lippincott Willians and 
Wilikins. 2012. pp438-9.

2.	 Elizabeth M. Mcclure, Sarah saleem, Omrana Pasha, 
Robert l. Goldenberg. Stillbirth in developing countries: 
a review of causes, risk factors and prevention 
strategies. The J Mater-Fet Neon Med 2009;22:189-90. 
Crossref

3.	 Facts about Stillbirth. Centers for Disease Control and 
Prevention. [Internet source]. Atlanta, USA. (Cited 18 
June 2018). Crossref

4.	 Katherine J. Sapra, K.S. joseph, SandroGalea et.al. 
Signs and Symptoms of early Pregnancy loss. Repr Sc. 
2016;24:502-13. Crossref

5.	 Agenor A, Bhattacharya S. Infertility and Miscarriage. 
Common pathways in manifestation and management. 
Women's Health. 2015;11:527-41. Crossref

6.	 Wilcox AJ, Weinberg CR, O'Connor JF, Baird DD, 
Schlatterer JP, Canfield RE, et al. Incidence of early 
loss of pregnancy. N Engl J Med. 1988;319:189-94. 
Crossref

7.	 Reiss HE. Reproductive Medicine from A to Z. Oxford 
University Press, Oxford, UK. 1998.162p.

8.	 Wieringa-de Waard M, Bonsel GJ, Ankum WM, 
Vos J, Bindels PJ. Threatened miscarriage in general 
practice: diagnostic value of history taking and 
physical examination. Br JGen Pract 2002;52:825-9. 
PMid:12392123 

9.	 Shillito J, Walker JJ. Early pregnancy assessment units. 
Br J Hosp Med (Lond) 1997;58:505-9.

10.	 Condous G, Kirk E, Van Calster B, Van Huffel S, 
Timmerman D, Bourne T. Failing pregnancies of 

DOI : 10.3126/jpn.v%vi%i.20895

https://doi.org/10.1080/14767050802559129
https//www.cdc.gov/ncbddd/stillbirth/facts.html.
https://doi.org/10.1177/1933719116654994
https://doi.org/10.2217/WHE.15.19
https://doi.org/10.1056/NEJM198807283190401


1411 Pradhan S  et al.

unknown location: a prospective evaluation of the 
human chorionic gonadotrophin ratio. BJOG: An 
International Journal of Obstetrics & Gynaecology. 
2006;113:521-7. Crossref

11.	 Roberts CP & Murphy AA. Endocrinopathies 
associated with recurrent pregnancy loss. Seminars in 
Reproductive Medicine. 200;18:357–62. Crossref

12.	 DavorJurkovic, Caroline Overton, Ruth Bender-
Atik. Diagnosis and management of first trimester 
miscarriage. The BMJ.2013;346: f3676. Crossref

13.	 Singh A, Dantas ZN, Stone NC, Asch RH. Presence 
of thyroid antibodies in early reproductive failure: 
biochemical versus clinical pregnancies. Fertil and 
Steril. 1995;63:277–81. Crossref

14.	 Ruf J, Carayon P. Structural and functional aspects 
of thyroid peroxidase. Arch Biochem Biophys 
.2006;445:269–77. Crossref

15.	 H. Mikoś, M. Mikoś, M. Obara-Moszyńska, and 
M. Niedziela, "The role of the immune system and 
cytokines involved in the pathogenesis of autoimmune 
thyroid disease (AITD)," Endokrynologia Polska.2014; 
65: 150–55. Crossref

16.	 Trbojević B, Djurica S. Diagnosis of autoimmune 
thyroid disease. Srpski Arhiv Za Celokupno Lekarstvo. 
2005;133:25–33. Crossref

17.	 Eleonore Fröhlich, Richard Wahl. Thyroid 
autoimmunity: role of anti-thyroid antibodies 
in thyroid and extra-thyroidal diseases. Front 
Immunol.2017;8:521. Crossref

18.	 N. Stathatos and G. H. Daniels. Autoimmune thyroid 
disease. Curr Opin Rheumatol2014;24:70–5. Crossref

19.	 Vanderpump MP, Tunbridge WM, French JM, et al. 
The incidence of thyroid disorders in the community: 
a twenty-year follow-up of the Whickham Survey. Clin 
Endocrinol 1995;43:55–68. Crossref

20.	 ShakilaThangaratinam, Alex Tan, Ellen Knox, Mark D 
Kilby et al. Association between thyroid autoantibodies 
and miscarriage and preterm birth: meta-analysis of 
evidence. Br Med J.2011;342:d2616. Crossref

21.	 Glinoer D, Riahi M, Grun JP, Kinthaert J. Risk of 
subclinical hypothyroidism in pregnant women with 
asymptomatic autoimmune thyroid disorders. J Clin 
Endocrinol Metabol 1994;79:197–204. Crossref

22.	 Stagnaro-Green A, Roman SH, Cobin RH, El-Harazy 
E, Alvarez-Marfany A, Davies TF. Detection of at-
risk pregnancy by means of highly sensitive assays 
for thyroid autoantibodies. JAMA 1990;264:1422–5. 
Crossref

23.	 M. F. Prummel and W. M. Wiersinga. Thyroid 
autoimmunity and miscarriage. Eur J Endocrinol 
2004;150:751–5. Crossref

24.	 Glinoer D, Soto MF, Bourdoux P, et al. Pregnancy in 
patients with mild thyroid abnormalities: maternal and 
neonatal repercussions. J Clin Endocrinol Metabol 
1992;73:421–7. Crossref

25.	 Stagnaro-Green A, Abalovich M, Alexander E et al. 
Guidelines of the american thyroid association for the 
diagnosis and management of thyroid disease during 
pregnancy and postpartum. Thyroid. 2011;21:1081–
125. Crossref

26.	 Erik K. Alexander, Elizabeth N. Pearce, Gregory 
A. Brent.Guidelines of the American Thyroid 
Association for the Diagnosis and Management of 
Thyroid Disease during Pregnancy and the Postpartum. 
Thyroid.2017;27:315-89. Crossref

27.	 L. Mehran, M.Tohidi, F. Sarvghadi, et al. Management 
of Thyroid Peroxidase Antibody Euthyroid Women 
in Pregnancy: Comparison of the American Thyroid 
Association and the Endocrine Society Guidelines. J 
Thy Res 2013; 2013. Crossref

28.	 Negro R, Greco G, Mangieri T, Pezzarossa A, Dazzi D, 
Hassan H. The influence of selenium supplementation 
on postpartum thyroid status in pregnant women with 
thyroid peroxidase autoantibodies. J Clin Endocrinol 
Metabol 2007;92:1263–68. Crossref

29.	 Mao J, Pop VJ, Bath SC, Vader HL, Redman CW, 
Rayman MP. Effect of low-dose selenium on thyroid 
autoimmunity and thyroid function in UK pregnant 
women with mild-to-moderate iodine deficiency. Eur J 
Nutr 2016;55:55–61. Crossref

DOI : 10.3126/jpn.v%vi%i.20895

https://doi.org/10.1111/j.1471-0528.2006.00924.x
https://doi.org/10.1055/s-2000-13725
https://doi.org/10.1136/bmj.f3676
https://doi.org/10.1016/S0015-0282(16)57355-5
https://doi.org/10.1016/j.abb.2005.06.023
https://doi.org/10.5603/EP.2014.0021
https://doi.org/10.2298/SARH05S1025T
https://doi.org/10.3389/fimmu.2017.00521
https://doi.org/10.1097/BOR.0b013e32834ddb27
https://doi.org/10.1111/j.1365-2265.1995.tb01894.x
https://doi.org/10.1136/bmj.d2616
https://doi.org/10.1210/jcem.79.1.8027226
https://doi.org/10.1001/jama.1990.03450110068029
https://doi.org/10.1530/eje.0.1500751
https://doi.org/10.1210/jcem-73-2-421
https://doi.org/10.1089/thy.2011.0087
https://doi.org/10.1089/thy.2016.0457
https://doi.org/10.1155/2013/542692
https://doi.org/10.1210/jc.2006-1821
https://doi.org/10.1007/s00394-014-0822-9

