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Physiology changes in pregnancy that 

influence thyroid function 
Physiologic changes Impact on thyroid economy 

    TBG & half life                 Total T4, T3 

    HCG/ Cross-over for TSH receptor                 Free T4, LOW TSH 

                HCG effect impaired in           

                TPOAb poitivity 

   Plasma volume                 T4, T3 pool size 

   Type III deiodinase activity  from placenta                  T4, T3 degradiation 

   Thyroid gland enlargement                  Serum Thyroglobulin 

   Cardiac output, GFR, loss of iodine                   Iodine requirement 

Need for more thyroid hormone 



Iodine nutrition in pregnancy 

 Iodine has essential role in thyroid hormone 

synthesis and is necessary for the prevention of 

iodine deficiency disorders (IDD) 

 Iodine content of the human body is 15-20 mg, of 

which 70-80% is present in the thyroid gland 

 The essential requirement for normal growth is 

only 100-150 ug/d & 220-290 during pregnancy & 

lactation 

 Is a trace element , so does not occur naturally in 

specific foods 

 

 

 



Impact of Iodine deficiency 

 In iodine deficiency thyroid hormone production decreases 

  

 Inadequate thyroid hormone production adversely affects growth and 
development and in particular damages the developing brain 

 

 It causes: 

 

                Goiter 

               Mental retardation, 

               Growth retardation,  

                Reproductive failure,  

                 Childhood  mortality 

 

 During the first trimester of pregnancy ; fetal thyroid hormone is from mother 
thyroid hormones 

 



Thyroid development 



Iodine requirement during Pregnancy & Lactation 

 WHO & ATA & Endocrine 
Society recommended 220 -290 
ug/d during pregnancy & 
lactation 

 

 

 150 ug iodine daily as dietary 
supplements for all pregnant 
women 3 months before 
conception and during 
pregnancy and lactation  

 

Iodine 150 ug 



Thyroid Autoimmunity & pregnancy 

  



Thyroid autoimmune concept origin  

 Hashimoto described dense lymphoid infiltration causing 

goiter and hypothyroidism in 1912 

                                          44 y      later 

 

  until 1956 that autoantibodies, anti-thyroiglobulin antibodies 

(anti-Tg) were detected  

                                          52 y      later      

 

 Discovery of anti-TPO in 1964 

 Autoimmune thyroid disease the most common autoimmune 

condition, 2% of women and 0.2% od men affected at the 

clinical level, and subclinical disease is 10 fold higher 



After more than 100 years, still we have 

many unanswered questions regarding ATD 

 



Spectrum of Autoimmune Thyroid Disease 



Disease Susceptibility 





Thyroid antigens 

 Thyroglobulin (Tg):  

          Tissue distribution: thyroid 

          Function: thyroid hormone storage 

 TPO:  

         Tissue distribution: thyroid 

         Function: thyroid hormone biosynthesis 

 TSH receptor ( TSHR):  

        Tissue distribution: thyroid, lymphocyte, fibroblasts, 

        adipocytes ( retroorbital) 

        Function: transduction of signal from TSH 

 

 



Thyroid Autoantibodies prevalence 

 

Endocrinology & Metabolism clinics of North America, 2001 

α 



Anti-Thyroglobulin Antibodies 

 99% of  sera positive for anti-Tg antibodies are 

also positive for anti-TPO 

 While 65% of sera positive for anti-TPO are 

negative for anti-Tg 

 SO testing for anti-Tg antibodies has been 

replaced by anti-TPO testing, with exception of 

screening for interference by anti-Tg antibodies in 

Tg assays 



Prevalence of anti-Thyroid antibodies 

3% 

 No difference in prevalence of 

TPO even among high risk 

populations such as , recurrent 

miscarriage or subfertility 

 



Clinical Applications of Thyroid Autoantibody Assays 

 

 Thyroid auto-antibodies in 10-15% of  women  

 Subclinical hypothyroidism in 5-10% of women 

 Biochemical hypothyroidism in only 1% of women is present 

 

 Rates in all cases rise with Age,  BMI (>34.9), and with 

increasing TSH 

 

 Once present , thyroid autoantibodies persist; spontaneous 

disappearance is seen in less than 20% of individuals even 

after 20 years of  follow up 

 

 



Clinical Applications of Thyroid Autoantibody Assays 
 

 Progression between the different stages of subclinical 

chronic autoimmune thyroiditis and clinical disease is 

extremely slow 

 

 Higher the antibody titer and the higher the initial TSH , the 

more rapid the progression 



ATI and female Infertility/Subfertility 

 A meta-analysis pooling 4 studies showed that the presence of 

thyroid antibodies in euthyroid patients is associated with 

unexplained subfertility (OR 1.5, 95% CI 1.1-2.0)  

E. Van den Boogaard, … +2 … , et al. Hum Reprod Update, 2011 

 Women with PCOS were found to have an increased prevalence 

of TAI 

 Together with lower TGF-b, low vitamin D levels and the high 

estrogen-to-progesterone ratio, these factors may contribute to 

autoimmunity  

 

 

 



Thyroid autoimmunity and assisted 

reproductive technology 

 A study by Zhong et al.  

     Comparing IVF outcome in TAI + and TAI -  women 

revealed: 

              TAI + women had a significantly lower: 

 Fertilization                    (64.3% vs.74.6%),  

 Implantation                   (17.8% vs. 27.1%) and 

  Pregnancy rate              (33.3% vs. 46.7%)  

  Higher risk of abortion    (26.9 vs. 11.8%) .  



Indications for Thyroid Autoantibody 

Testing 

 Goiter 

 In subclinical hypothyroidism 

 In concomitant autoimmune disease; Addison’s 

disease, type 1 diabetes, 

 In the first-degree relatives of affected individuals 

 In biochemical hypothyroidism 

 Postpartum thyroiditis and post natal depression 

 Early pregnancy loss and infertility 

 

 



Thyroid autoimmunity and pregnancy 

outcomes 

 The causes of recurrent first-trimester miscarriages 

are not fully defined, yet immunologic mechanisms 

are thought to have a part 

 It is seen in 17-33% of women with a history of 

recurrent miscarriage, and in 10-30% of women 

with a hx of subfertility 

 

 

Clinical Endocrinology & Metabolism 2020 



Potential Mechanism for Miscarriage in 

TPO Positive Women 

1. Subclinical Hypothyroidism 

             Mean TSH 2.1 (TAB+) vs 1.3 (Tab-) 

             Failure to mount a normal thyroid response to HCG 

2. Direct effect of thyroid antibodies/Tcells 

              mouse model of Tg-Ab immunization 

 

3. Marker of immune failure 

              Immune “instability” Treg inadequacy 

4. Age 

                





TPOAb and Miscarriage 

 A systematic review of 12000 women showed:  

 TPO Ab positivity leads to a significantly increased odds of 

miscarriage OR; 4.22 95%CI: 0.97-18.44 P=0.06 



Recurrent Miscarriage; 

OR:4.22 

Subfertility; OR: 3.15 
BMJ 2011 





Association of Thyroid Function Test 

Abnormalities 

and Thyroid Autoimmunity With Preterm Birth 
 



From 2526 

published reports, 

35 cohorts  

47 045 pregnant 

women 







 Preterm birth was 7.1% vs 5.0% in euthyroid women 

(absolute risk difference, 2.3% [95% CI,0.6%-4.5%]; OR, 1.46 

[95% CI, 1.12-1.90]). 

  Each 1-SD higher maternal TSH concentration was 

associated with a higher risk of preterm birth (absolute risk 

difference, 0.2% [95% CI, 0%-0.4%] per 1 SD; OR, 1.04 [95% 

CI, 1.00-1.09] per 1 SD). 

 TPO antibody–positive women had a higher risk of preterm 

birth vs TPO antibody–negative women (6.6% vs 4.9%, 

respectively; absolute risk difference, 1.6% [95% CI, 0.7%-

2.8%]; OR, 1.33 [95% CI, 1.15-1.56]). 



TPOAb and Preterm labor  

BMJ 2011 

 



Thyroid and association with preterm 

birth 

Among pregnant women without overt thyroid disease; 

 

 Subclinical hypothyroidism,  

 Isolated hypothyroxinemia, and  

 TPO antibody positivity  

   

Were significantly associated with higher risk of preterm birth 

NO association between Tg antibody and preterm birth 



TPOAb and thyroid disease in pregnancy 

 TPO Ab positive women who are euthyroid are more likely 

to develop SCH and also overt hypothyroidism 

 

 

 



TPO Ab & antenatal adverse events 

association  

 The present studies suggest a link between TPOAb positivity 

and placental abruption; 3 fold increased. Obstet Gynecol 2011, 

Haddow et al  

 Polyhydramnios: incidence was higher in TPOAb+ women 

compared to TPOAb-. (15% vs 2.7%) Int J Wndocrinol 2016 

 Premature rupture of membranes Haddow  et al 2011 

 

 

 

NO CONFIRMED association between TPOAb and Pre-

eclampsia or GDM 



 

TPOAb & Post-partum complications 

TPOAb positivity has been associated with a significantly 

increased risk of  PPT.  

The meta-analysis showed a statistically significant increased 

pooled odds of developing PPT ; OR: 11.54 95% CI 5.44-

23.88. Van de Boogard  

 



TPOAb & behavioural/ intellectual 

development 

 ADHD 

 Hearing loss 

 Higher rates of babies needing NICU admission 

 Neonatal respiratory distress  

 Autism 6% 



Effect of LT4 Tx in reducing miscarriage  

in women with NL TFT & Thyroid Abs 



TABLET Study 





 



       LT4 group     Placebo    

 



                          Results 

 



LT4 in euthyroid women with +TPO did 

not result in a higher rate of live births than placebo 



ATA Recommendation 

 Population-based trimester-specific reference ranges for 

TSH should be defined 

 All pregnant women should ingest approximately 250 ug 

iodine daily.  & 150 ug supplement in form of KI 

 There is no need to initiate iodine supplementation in 

pregnant women who are being treated for hyperthyroidism 

or who are taking LT4 (Weak recommendation) 

 Selenium supplementation is not recommended for the 

treatment of TPOAb positive women during pregnancy 

 



Recommendations (ATA) 
 Euthyroid pregnant women who are TPOAb or TgAb  

positive should have TSH measurement at time of 

pregnancy confirmation and every 4 weeks through 

pregnancy 

 Treatment with LT4 should only be commenced if 

abnormality in TFT is detected 

 LT4 may be considered for TPOAb  positive women with 

TSH>2.5 and below the upper limit of the pregnancy specific 

range 

 In euthyroid women with a prior history of pregnancy loss, 

treatment with T4 may be considered, 25 ug of LT4 

 

 

 



ATA Recommendation  

 The cut-off value of 4 mIU/L for TSH emerges as the 

intervention level for treatment of SCH in women with and 

without TAI in ART 

 Insufficient evidence exists to determine whether LT4 

therapy improves the success of pregnancy following ART 

in TPOAb- positive euthyroid women however, LT4 maybe 

considered in these cases . 25-50 ug/d  

 

 IVIG treatment of euthyroid women with a hx of recurrent 

pregnancy loss is not recommended  

 Glucocorticoid therapy is not recommended for thyroid 

autoantibody-positive euthyroid women undergoing ART 

 

 



 Isolated hypothyroxinemia should not be treated 

 TPO-Ab positive women offered TFT 6 weeks following 

delivery 

 

 



Take home message 

 So far we do not have any modality to decrease Anti TPO 

level, and we do not treat TPO Ab 

 TFT should be checked every 4 weeks in TPOAb positive 

pregnant women during pregnancy , 6 weeks after delivery 

 LT4 may be considered for TPOAb  positive women with 

TSH>2.5 and below the upper limit of the pregnancy 

specific range 

 In euthyroid women with a prior history of pregnancy loss, 

treatment with T4 may be considered, 25-50 ug of LT4 

 

 



Hyperthyroidism & Pregnancy 

Maternal  

 Gestational HTN 

 Preeclampsia x 4.7 

 CHF 

 Thyroid storm 

Obstetrical  

 Miscarriages 

 Premature delivery x 16.5% 

 Placental abruption 

 Premature rupture of membrane  



Hypothyroidism & Pregnancy 

 Preterm delivery              x 1.8 

 Pregnancy loss                 x 1.8 

 Caesarian rate                 x 2.8 

 Fetal distress                   x 3.6 

 Low birth weight              x 3.1 

 Hypertension                   x 2.24 

 

 

 


