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ABSTRACT Thyroid disorders are one of the endocrine diseases that may develop during pregnancy. Thyroid autoimmunity (TAI) is com-
monly prevalent among these diseases in women of childbearing age. TAI includes thyroid peroxidase antibodies (TPOAD), thyroglobulin an-
tibodies, and thyrotropin receptor antibodies. However, TPOAD is the most common antithyroid autoantibodies observed in women with
recurrent miscarriage (RM) history. Although the precise mechanisms of the TPOAb's role in RM are not fully understood, multiple studies
have found that the presence of TPOAD at a high level may increase the risk of recurrent pregnancy loss. The literature in this article was con-
ducted based on published databases in PubMed, Web of Science, Google Scholar, and some international organizations It aims to emphasize
the importance of screening for TPOAb in women with RM. It concludes that, according to published studies, the TPOAD could be consid-
ered as a good indicator of women at risk of RM.
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Recurrent miscarriage (RM) is defined as con- factors are known to contribute to RM, such as anti-
secutive pregnancy losses at least three times or more phospholipid antibody syndrome, chromosome ab-
before 20 weeks of gestational, but ectopic and molar normalities, and structural uterine anomalies.’ In
pregnancies are not included. Nevertheless, some of  addition to these factors, thyroid autoimmunity (TAI)
the previous studies have reported that two consecu- disorder has been found as an independent factor that
tive pregnancy losses have similar factors that could increases the risk of pregnancy losses.* TAI includes
be associated with three consecutive pregnancy thyroid peroxidase antibodies (TPOADb), thyroglobu-
losses. Therefore, evaluation has been advised for lin antibodies (TGADb), and thyrotropin receptor anti-
women with two consecutive spontaneous miscar- bodies.’ This article will focus on TPOAb because it
riages to identify any causes that may be associated is the one that has the most clinical importance in
with their unsuccessful reproductive history.'> Many RM.
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TPOAB AND HASHIMOTO'S THYROIDITIS

Thyroid peroxidase (TPO) is the key enzyme stimu-
lated by the thyroid stimulating hormone (TSH) for
the biosynthesis of thyroid hormones [triiodothyro-
nine (T3) and thyroxine (T4)] through catalyzed iod-
ination and coupling of tyrosine residues in
thyroglobulin.®” TPOAD act against TPO enzymes
and, as a result, cause hypothyroidism as a conse-
quence of the insufficient synthesis of the thyroid
hormones.®? There are several causes for hypothy-
roidism, such as thyroid mastectomy, thyroid treat-
ment, or iodine deficiency.!” However, the primary
cause is attributed to autoimmune Hashimoto’s thy-
roiditis (HT).!" Tt is characterized by normal thyroid
function gland; however, hypothyroidism might de-
velop over time.'? The clinical symptom of HT is char-
acterized by diffuse enlargement of the thyroid gland
without pain.!* While the clinical diagnosis of HT de-
pends on the presence of circulating thyroid antibodies,
mainly TPOAD." Around 90% of HT cases have high
levels of TPOAb. However, about 10-15% of euthy-
roid individuals also have elevated TPOAD levels." Al-
though HT is the most common autoimmune disorder
globally, aftecting around 4% of women during repro-
ductive age and has been included in the causes of
RMs, there are a few studies that estimate the occur-
rence rate of recurrent pregnancy loss (RPL) in patients
with HT separated or with concurrent non-endocrine
autoimmune disorders (NEAD).'® For instance, a study
conducted by Cellini et al. shows that women with HT,
who also have NEAD, such as anti-phospholipid syn-
drome, tend to have a higher risk of RPL.'® The pres-
ence of an anti-phospholipid syndrome may only
justify some, but not all. Generally, the exact mecha-
nism of HT-related miscarriage is not fully explained
still requires more investigation.!!

ANTI-TPO ANTIBODY AND RM

TPOAD are relatively higher in females during re-
productive age.!” Several clinical trials have exam-
ined the association between thyroid antiperoxidase
antibody and RM. Some studies have found that
women with positive TPOADb may have difficulty
getting pregnant or, in some conditions, have a high
chance for pregnancy loss or preterm delivery.”-'® Al-
though the exact cellular mechanisms of TPOAD on
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RM are not fully elucidated, there are some suggested
hypotheses about the expected mechanisms of thy-
roid antibodies in RM cases.*!'*** For example, some
of these hypotheses are illustrated in Figure 1.

Several systematic reviews and meta-analysis
studies have discussed the presence of TPOAD in
women of childbearing age as an indicator of in-
creased incidence of RM and decreased rate of live
birth, especially in those with a history of pregnancy
losses. One study entitled “Effect of antithyroid anti-
bodies on women with RM,” by Xie et al. reported
that women with TAI have detectable levels of thy-
roid antibodies such as TPOAb, TGADb, or TSH re-
ceptor antibodies. Nevertheless, most of those
females have a high level of TPOAD, ranging from
8% to 14% in females of childbearing age.”' A review
study by Alexander et al. reported that TPOAD titer
was higher in women with RPL history than those
without a history of recurrent loss (31% vs. 18%.
p=0.031). The same review study also mentioned that
a meta-analysis of 8 studies showed a significant re-
lationship between thyroid Ab positivity and RM,
whereas odds ratio 2.3 (95% confidence interval 1.5-
3.5) recruited 460 Ab-positive women and 1,923 con-
trols.?? Furthermore, a systematic study conducted by
Thangaratinam et al. concludes that the prevalence of
thyroid autoantibodies in women of reproductive age
is about 6% to 20%, while the level is higher, around
17-33% in women with a history of RM.*

The Table 1 below shows the percentage of pos-
itive TPOAD in some studies involving pregnant
women with RM history.
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FIGURE 1: Overview of expected influences of mother’s thyroid antibodies
(especially thyroid peroxidase antibodies) on the fetus.
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TABLE 1: Prevalence of positive TPOAb among pregnant women who participated in the target study.

Author Number of participants Women With RM

Mohammed Ali et al. 90 50%
Rajput R et al. 1,030 15.3%
Meena Aet al. 1,000 8%
Vissenberg R et al. 2,020 28%

Prevalence of positive TPOAb p value Year Reference
18.8% <0.001 2020 24
18.9% 0.004 2017 25
6% <0.001 2016 7
13.9% 0.023 2016 26

TPOAD: Thyroid peroxidase antibodies; RM: Recurrent miscarriage.

LEVOTHYROXINE AND PREGNANT WOMEN WITH
TPOAB POSITIVE

There is no clear agreed policy for treating women
with RM who tested positive for TPOADb. Levothy-
roxine is a treatment used in hypothyroidism condi-
tions to replace deficient thyroid hormones.?’?* Some
published studies supported using levothyroxine to
reduce TPOAD in cases with RPLs.”** On the con-
trary, other studies concluded that levothyroxine does
not seem to decrease the risk of miscarriage in
TPOAD positive women.*!*? So, using levothyroxine
in RM cases is still a debatable issue. However, main-
taining thyroid hormones within normal levels in
pregnant women is very important because thyroid
hormones are essential for fetal growth, especially in
fetal neurocognitive development.*

AUTHOR'S PERSPECTIVES

According to the published data, the involvement of
thyroid autoantibodies in RM is well established. Our
view supports the hypothesis that proposes testing
thyroid autoantibodies, especially TPOAD, including
screening thyroid hormonal profiles for pregnant
women. This test could be a valuable tool for women
with history of RPL. It is worth noting that thyroid
screening for abnormal TSH and TPO-antibody lev-
els followed up by T4 testing in women with RPL is
stated in the European Society of Human Reproduc-
tion and Embryology (ESHRE) guideline. The Amer-
ican Society for Reproductive Medicine (ASRM)
also recommends thyroid or prolactin abnormalities
tests. In addition, the American Thyroid Association
(ATA) advises screening for TSH as soon as preg-
nancy is confirmed, especially for those with history
of autoimmune thyroid disease. Furthermore, the fe-
male age should also be taken into consideration in
the cases of RM, according to the Guidelines Devel-
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opment Group. Thus, implementing the recommenda-
tions and guidelines from accredited organizations such
as ESHRE, ASRM and ATA could increase the rate of
live births, subsequently raising the chance of success-
ful pregnancy. In conclusion, although some investi-
gators claimed that there are no significant correlations
between the levels of TPOADb positive and evidence of
RM, this article supports the majority of published
studies that have well documented the benefits of
TPOAD screening during pregnancy in helping early
identification of women at risk of having RM.34%

Acknowledgements

Our great thanks to Miss. Catlyn ALIPIO for her effort in lan-
guage editing and also to the Sudanese Medical Laboratory Tech-
nologist in Oman (SMLTO) for their logistic support.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family members
of the scientific and medical committee members or members of the
potential conflicts of interest, counseling, expertise, working condi-

tions, share holding and similar situations in any firm.

Authorship Contributions

Idea/Concept: Abdelmonem Mohammed Ali, Alfatih Aboalbasher
Yousif, Nagia Suliman Ahmed; Design: Mayada Khalil Ali,
Nafisa Hassan Gado, Nuha Mohammed Osman; Control/Super-
vision: Nagia Suliman Ahmed; Literature Review: Abdelmonem
Mohammed Ali, Alfatih Aboalbasher Yousif, Nagia Suliman
Ahmed; Writing the Article: Mayada Khalil Ali, Nafisa Hassan
Gado, Nuha Mohammed Osman, Critical Review: Omer Mustafa
Mohammed, Shiema Abdelmagid Elbasheer.



Mayada Khalil ALI et al.

JCOG. 2022;32(2):67-71

REFERENCES

El Hachem H, Crepaux V, May-Panloup P, Descamps P, Legendre G,
Bouet PE. Recurrent pregnancy loss: current perspectives. Int J Wom-
ens Health. 2017;9:331-45. [Crossref] [PubMed] [PMC]

Larsen EC, Christiansen OB, Kolte AM, Macklon N. New insights into
mechanisms behind miscarriage. BMC Med. 2013;11:154. [Crossref]
[PubMed] [PMC]

Yan J, Sripada S, Saravelos SH, Chen ZJ, Egner W, Li TC. Thyroid per-
oxidase antibody in women with unexplained recurrent miscarriage:
prevalence, prognostic value, and response to empirical thyroxine ther-
apy. Fertil Steril. 2012;98(2):378-82. [Crossref] [PubMed]

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(11):1642-9. [Crossref]
[PubMed] [PMC]

Wang JW, Liao XX, Li T. Thyroid autoimmunity in adverse fertility and
pregnancy outcomes: timing of assisted reproductive technology in AITD
Women. J Transl Int Med. 2021;9(2):76-83. [Crossref] [PubMed] [PMC]

Godlewska M, Krasuska W, Czarnocka B. Biochemical properties of thy-
roid peroxidase (TPO) expressed in human breast and mammary-de-
rived cell lines. PLoS One. 2018;13(3):e0193624. [Crossref] [PubMed]
[PMC]

Meena M, Chopra S, Jain V, Aggarwal N. The effect of anti-thyroid per-
oxidase antibodies on pregnancy outcomes in euthyroid women. J Clin
Diagn Res. 2016;10(9):QC04-QC07. [PubMed] [PMC]

Pang ALY, Chan WY. Molecular basis of diseases of the endocrine sys-
tem. In: Coleman W, Tsongalis G, eds. Essential Concepts in Molecular
Pathology. 1st ed. Academic Press; 2010. p.289-307. [Crossref]
[PubMed]

Zhang Y, Wang H, Pan X, Teng W, Shan Z. Patients with subclinical hy-
pothyroidism before 20 weeks of pregnancy have a higher risk of mis-
carriage: a systematic review and meta-analysis. PLoS One.
2017;12(4):e0175708. [Crossref] [PubMed] [PMC]

Taylor PN, Albrecht D, Scholz A, Gutierrez-Buey G, et al. Global epi-
demiology of hyperthyroidism and hypothyroidism. Nat Rev Endocrinol.
2018;14(5):301-16. [Crossref] [PubMed]

. Min'Y, Wang X, Chen H, Yin G. The exploration of Hashimoto's Thy-

roiditis related miscarriage for better treatment modalities. Int J Med Sci.
2020;17(16):2402-15. [Crossref] [PubMed] [PMC]

Ralli M, Angeletti D, Fiore M, D'Aguanno V, Lambiase A, Artico M, et al.
Hashimoto's thyroiditis: an update on pathogenic mechanisms, diag-
nostic protocols, therapeutic strategies, and potential malignant trans-
formation. Autoimmun Rev. 2020;19(10):102649. [Crossref] [PubMed]

Akamizu T, Amino N. Hashimoto's Thyroiditis. 2017 Jul 17. In: Feingold
KR, Anawalt B, Boyce A, Chrousos G, de Herder WW, Dhatariya K, et al,
editors. Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.;
2000-. [PubMed]

Caturegli P, De Remigis A, Rose NR. Hashimoto thyroiditis: clinical and
diagnostic criteria. Autoimmun Rev. 2014;13(4-5):391-7. [Crossref]
[PubMed]

Dhillon-Smith RK, Coomarasamy A. TPO antibody positivity and adverse
pregnancy outcomes. Best Pract Res Clin Endocrinol Metab.
2020;34(4):101433. [Crossref] [PubMed]

Cellini M, Santaguida MG, Stramazzo |, Capriello S, Brusca N, Antonelli
A, et al. Recurrent pregnancy loss in women with hashimoto's thyroidi-
tis with concurrent non-endocrine autoimmune disorders. Thyroid.
2020;30(3):457-62. [Crossref] [PubMed]

Mehran L, Tohidi M, Sarvghadi F, Delshad H, Amouzegar A, Soldin OP,

70

20.

21,

22.

23.

24.

25.

26.

27.

28.

29.

30.

et al. Management of thyroid peroxidase antibody euthyroid women in
pregnancy: comparison of the american thyroid association and the en-
docrine society guidelines. J Thyroid Res. 2013;2013:542692. [Cross-
ref] [PubMed] [PMC]

. Feldthusen AD, Pedersen PL, Larsen J, Toft Kristensen T, Ellervik C,

Kvetny J. Impaired fertility associated with subclinical hypothyroidism
and thyroid autoimmunity: the danish general suburban population study.
J Pregnancy. 2015;2015:132718. Erratum in: J Pregnancy. 2017,
2017:9864034. [Crossref] [PubMed] [PMC]

. Godines-Enriquez MS, Miranda-Velasquez S, Enriquez-Pérez MM, Arce-

Sanchez L, Martinez-Cruz N, Flores-Robles CM, et al. Prevalence of
thyroid autoimmunity in women with recurrent pregnancy loss. Medicina
(Kaunas). 2021;57(2):96. [Crossref] [PubMed] [PMC]

Weghofer A, Himaya E, Kushnir VA, Barad DH, Gleicher N. The impact
of thyroid function and thyroid autoimmunity on embryo quality in women
with low functional ovarian reserve: a case-control study. Reprod Biol
Endocrinol. 2015;13:43. [Crossref] [PubMed] [PMC]

Xie J, Jiang L, Sadhukhan A, Yang S, Yao Q, Zhou P, et al. Effect of an-
tithyroid antibodies on women with recurrent miscarriage: A meta-analy-
sis. Am J Reprod Immunol. 2020;83(6):13238. [Crossref] [PubMed]
[PMC]

Alexander EK, Pearce EN, Brent GA, Brown RS, Chen H, Dosiou C, et
al. 2017 Guidelines of the American Thyroid Association for the Diagno-
sis and Management of Thyroid Disease During Pregnancy and the Post-
partum. Thyroid. 2017;27(3):315-89. Erratum in: Thyroid. 2017;27(9):
1212. [Crossref] [PubMed]

Thangaratinam S, Tan A, Knox E, Kilby MD, Franklyn J, Coomarasamy
A. Association between thyroid autoantibodies and miscarriage and
preterm birth: meta-analysis of evidence. BMJ. 2011;342:d2616. [Cross-
ref] [PubMed] [PMC]

Ali MS, Rahman RMA, Wahba NS, Gaber MN. Relation between anti-
thyroid peroxidase antibody and recurrent pregnancy loss: a case con-
trol study. Evidence Based Women s Health Journal. 2020;10(2):176-80.
[Crossref]

Rajput R, Yadav T, Seth S, Nanda S. Prevalence of thyroid peroxidase
antibody and pregnancy outcome in euthyroid autoimmune positive preg-
nant women from a tertiary care center in haryana. Indian J Endocrinol
Metab. 2017;21(4):577-80. [Crossref] [PubMed] [PMC]

Vissenberg R, Fliers E, van der Post JA, van Wely M, Bisschop PH, God-
dijn M. Live-birth rate in euthyroid women with recurrent miscarriage and
thyroid peroxidase antibodies. Gynecol Endocrinol. 2016;32(2):132-5.
[Crossref] [PubMed]

laniro G, Mangiola F, Di Rienzo TA, Bibbo S, Franceschi F, Greco AV, et
al. Levothyroxine absorption in health and disease, and new therapeu-
tic perspectives. Eur Rev Med Pharmacol Sci. 2014;18(4):451-6.
[PubMed]

Ferrara R, lentile V, Arcoraci V, Ferrajolo C, Piccinni C, Fontana A, et al.
Treatment pattern and frequency of serum TSH measurement in users
of different levothyroxine formulations: a population-based study during
the years 2009-2015. Endocrine. 2017;58(1):143-52. [Crossref]
[PubMed]

Nazarpour S, Ramezani Tehrani F, Simbar M, Tohidi M, Alavi Majd H,
Azizi F. Effects of levothyroxine treatment on pregnancy outcomes in
pregnant women with autoimmune thyroid disease. Eur J Endocrinol.
2017;176(2):253-65. [Crossref] [PubMed]

Meena A, Nagar P. Pregnancy outcome in euthyroid women with anti-thy-

roid peroxidase antibodies. J Obstet Gynaecol India. 2016;66(3):160-5.
[Crossref] [PubMed] [PMC]


https://www.dovepress.com/recurrent-pregnancy-loss-current-perspectives-peer-reviewed-fulltext-article-IJWH
https://pubmed.ncbi.nlm.nih.gov/28553146/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5440030/
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-11-154
https://pubmed.ncbi.nlm.nih.gov/23803387/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3699442/
https://www.sciencedirect.com/science/article/abs/pii/S0015028212004803?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/22624672/
https://www.liebertpub.com/doi/10.1089/thy.2014.0029
https://pubmed.ncbi.nlm.nih.gov/25087688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4229690/
https://www.sciendo.com/article/10.2478/jtim-2021-0001
https://pubmed.ncbi.nlm.nih.gov/34497747/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8386333/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0193624
https://pubmed.ncbi.nlm.nih.gov/29513734/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5841765/
https://pubmed.ncbi.nlm.nih.gov/27790523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5072023/
https://www.sciencedirect.com/science/article/pii/B9780123744180000220?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/21036536/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0175708
https://pubmed.ncbi.nlm.nih.gov/28414788/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393567/
https://www.nature.com/articles/nrendo.2018.18
https://pubmed.ncbi.nlm.nih.gov/29569622/
https://www.medsci.org/v17p2402.htm
https://pubmed.ncbi.nlm.nih.gov/33029083/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7532476/
https://www.sciencedirect.com/science/article/abs/pii/S1568997220302202?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32805423/
https://pubmed.ncbi.nlm.nih.gov/25905412/
https://www.sciencedirect.com/science/article/abs/pii/S1568997214000196?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/24434360/
https://www.sciencedirect.com/science/article/abs/pii/S1521690X20300609?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32883611/
https://www.liebertpub.com/doi/10.1089/thy.2019.0456
https://pubmed.ncbi.nlm.nih.gov/31910128/
https://www.hindawi.com/journals/jtr/2013/542692/
https://www.hindawi.com/journals/jtr/2013/542692/
https://pubmed.ncbi.nlm.nih.gov/23738229/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3666229/
https://www.hindawi.com/journals/jp/2015/132718/
https://pubmed.ncbi.nlm.nih.gov/26351582/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4553340/
https://www.mdpi.com/1648-9144/57/2/96
https://pubmed.ncbi.nlm.nih.gov/33499017/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7912215/
https://rbej.biomedcentral.com/articles/10.1186/s12958-015-0041-0
https://pubmed.ncbi.nlm.nih.gov/25975563/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4443631/
https://onlinelibrary.wiley.com/doi/10.1111/aji.13238
https://pubmed.ncbi.nlm.nih.gov/32198952/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7317526/
https://www.liebertpub.com/doi/10.1089/thy.2016.0457
https://pubmed.ncbi.nlm.nih.gov/28056690/
https://doi.org/10.1136/bmj.d2616
https://doi.org/10.1136/bmj.d2616
https://pubmed.ncbi.nlm.nih.gov/21558126/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3089879/
https://ebwhj.journals.ekb.eg/article_96106.html
https://journals.lww.com/indjem/Fulltext/2017/21040/Prevalence_of_Thyroid_Peroxidase_Antibody_and.18.aspx
https://pubmed.ncbi.nlm.nih.gov/28670543/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5477447/
https://www.tandfonline.com/doi/full/10.3109/09513590.2015.1092513
https://pubmed.ncbi.nlm.nih.gov/26430806/
https://pubmed.ncbi.nlm.nih.gov/24610609/
https://link.springer.com/article/10.1007/s12020-017-1242-4
https://pubmed.ncbi.nlm.nih.gov/28155170/
https://eje.bioscientifica.com/view/journals/eje/176/2/253.xml
https://pubmed.ncbi.nlm.nih.gov/27879326/
https://link.springer.com/article/10.1007/s13224-014-0657-6
https://pubmed.ncbi.nlm.nih.gov/27298524/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4870658/

Mayada Khalil ALI et al.

JCOG. 2022;32(2):67-71

31.

32.

33.

Korevaar TIM. Preconception levothyroxine treatment in euthyroid
TPOAb-positive women does not affect miscarriage or preterm birth
rates. Clinical Thyroidology. 2019;31(5):189-94. [Crossref]

Negro R, Schwartz A, Stagnaro-Green A. Impact of levothyroxine in mis-
carriage and preterm delivery rates in first trimester thyroid antibody-
positive women with TSH less than 2.5 mIU/L. J Clin Endocrinol Metab.
2016;101(10):3685-90. [Crossref] [PubMed]

Visser WE, Peeters RP. Interpretation of thyroid function tests during
pregnancy. Best Pract Res Clin Endocrinol Metab. 2020;34(4):101431.
[Crossref] [PubMed]

71

34.

35.

Plowden TC, Schisterman EF, Sjaarda LA, Perkins NJ, Silver R, Radin
R, et al. Thyroid-stimulating hormone, anti-thyroid antibodies, and preg-
nancy outcomes. Am J Obstet Gynecol. 2017;217(6):697.e1-7.€7.
[Crossref] [PubMed] [PMC]

Leiva P, Schwarze JE, Vasquez P, Ortega C, Villa S, Crosby J, et al.
There is no association between the presence of anti-thyroid antibodies
and increased reproductive loss in pregnant women after ART: a sys-
tematic review and meta-analysis. JBRA Assist Reprod. 2017;21(4):361-
5. [Crossref] [PubMed] [PMC]


https://www.liebertpub.com/doi/10.1089/ct.2019%3B31.189-194
https://academic.oup.com/jcem/article/101/10/3685/2764914
https://pubmed.ncbi.nlm.nih.gov/27459527/
https://www.sciencedirect.com/science/article/abs/pii/S1521690X20300580?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32863110/
https://www.sciencedirect.com/science/article/abs/pii/S0002937817311067?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28917612/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5712235/
https://doi.org/10.5935/1518-0557.20170057
https://pubmed.ncbi.nlm.nih.gov/29043757/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5714606/

