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Women and Babies: Management of Infants of Mothers with Thyroid Disease  

1. Introduction  

Thyroid hormones (T3 & T4), released through the hypothalamo-pituitary axis feedback loop, 

are critical for brain and somatic development as well as regulation of metabolism (1). The 

thyroid gland develops in the fetus with production of thyroxine (T4) and triiodothyronine (T3) 

from approximately week 12 of gestation (2).  Thyrotrophine releasing hormone (TRH), 

thyroid stimulating hormone (TSH), T3 & T4 levels continue to increase until term. Maternal 

T4 and Thyroid Stimulating Hormone (TSH) cross the placenta during pregnancy and play 

an important role in normal fetal neurological development. Maternal thyroid disorders (both 

hyperthyroidism and hypothyroidism) may impact on the fetus and newborn. 

Women identified as having thyroid disease prior to or in pregnancy should be cared for, 

including consultation or referral, in accordance with SLHD_GL2021_015 to ensure that 

appropriate and timely follow up is coordinated. 

1.1. Normal Physiology 

Term Infants: 

• Following delivery and the associated drop in temperature, there is a surge in TSH, 

stimulating both T3 and T4 production with both rising well above normal levels.  

• Subsequently, there is a drop over the first 7 days (3), with levels continuing to fall 

over the subsequent 4-6 weeks. 

Preterm Infants: 

• The surge in TSH, T4 and T3 is less marked (1, 4, 5). 

• For babies >30 weeks, T3/T4 levels increase to those comparable to babies born at 

term. 

• For babies <30 weeks, TSH and T4 surges are limited and transient 

hypothyroxinaemia is common (4). This hypothyroxinaemia results from immature 

HPA axis, lack of response of the thyroid gland to TSH, loss of maternal T4, and 

immaturity of peripheral tissue deiodination (1). 

• There is no evidence to support prophylactic thyroxine treatment for preterm babies 

(6) 

 

1.2. Screening for Neonatal hypothyroidism 

Given the potential significant impact on brain development, the Newborn Screening Test 

(NBST), performed at or after 72 hours on all newborn infants in NSW (following parental 

consent), includes a TSH level to detect primary congenital hypothyroidism. Abnormal 

results are notified to clinicians who will contact families directly.  

Preterm babies: babies <32 weeks and /or 1500g need a repeat NBST at age 4 weeks. 

Babies who have had early newborn screen <72 hours because of blood transfusion need 

repeat newborn screen 2 weeks after last transfusion. 

http://slhd-intranet.sswahs.nsw.gov.au/SSWpolicies/pdf/SLHD/SLHD_GL2021_%20015.pdf
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2. The Aims 

• Infants of mothers with autoimmune thyroiditis (Graves’) Disease will be appropriately 

screened for thyrotoxicosis with those found to be positive promptly and appropriately 

managed.  

3. Risk Statement 

SLHD Enterprise Risk Management System (ERMS) Risk # 106 Recognising and 

responding to clinical deterioration in acute health care. 

• Clinical risk of undiagnosed thyrotoxicosis in infants of mothers with Graves’ Disease 

Risks listed as separate bullet points 

4. Scope   

• Neonatal medical, nursing and midwifery staff  

• Obstetric staff 

  

5. Implementation 

• Guideline available on RPA Newborn Care internet page and SLHD Intranet 

• Distribution of guideline via email to NICU, SCN, Midwifery and Obstetric staff 

through SLHD 

• Education for clinical staff including during orientation and inservice education as 

required. 

6. Key Performance Indicators and Service Measures 

• Ims+ Incidents/adverse events reviewed monthly by Neonatal HOD  

7. Procedures or Guidelines 

 Infants of mothers with Hypothyroidism 

7.1.1 Hashimoto’s autoimmune thyroiditis 

The prevalence of autoimmune hypothyroidism in women is 0.3% (2). Infants of mothers with 

Hashimoto’s thyroiditis are at low risk of transient hypothyroidism from thyroid blocking 

antibodies (incidence estimated at 1:180000) (7), and rarely of thyrotoxicosis from co-

existent thyroid stimulating antibodies. Most infants with transient hypothyroidism born to 

mothers with Hashimoto’s thyroiditis are identified by NBST (7). There is conflicting advice 

on whether it is necessary to perform additional thyroid function tests on infants of mothers 

with Hashimoto’s thyroiditis (1, 7), as additional testing has not been shown to be beneficial 

(8-11), with retrospective reviews showing no added value to investigations over and above 

routine NBST (8, 12).  

Until new evidence is presented to the contrary, infants of mothers with Hashimoto’s 

thyroiditis should not have specific thyroid function testing apart from the routine NSW 

NBST. (LOE IV) 
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7.1.2 Medically / surgically treated Graves’ disease 

Graves’ disease treatment (via ablation or Iodine, or alternatively using Propylthiouracil) 

renders mothers hypothyroid.  However, both thyroid receptor stimulating (and blocking) 

antibodies may still be produced which cross the placenta and can result in abnormal thyroid 

function in the newborn (2).  

Therefore, infants of mothers with medically and surgically treated Graves’ Disease need to 

be managed as per the Graves’ Disease pathway (see below). (LOE V) 

7.1.3 Medically / surgically treated non-autoimmune conditions 

Maternal treatment (either via thyroidectomy or ablative iodine treatment) for several non-

autoimmune conditions does not render increased risk to the neonate of thyroid dysfunction 

or disease. These conditions include thyroid cancer, goitre from acquired central 

hypothyroidism, or non-hereditary forms of primary or central congenial hypothyroidism. 

Neonates born to mothers with medically/ surgically treated non-autoimmune conditions do 

not require TFT investigations. 

7.1.4 Hereditary primary or central congenital hypothyroidism 

Gene mutations affecting either TSH receptor or thyroid hormone receptors are inherited in 

an autosomal dominant pattern resulting in a 50% risk to the newborn. Discussion with 

paediatric endocrinologist should occur prior to delivery to determine the appropriate 

postnatal pathway. 

Mothers/ newborns identified with a family history of genetic mutations affecting TSH/thyroid 

hormone receptors should be discussed with paediatric endocrinology sub speciality.  

7.1.5 Unknown cause 

If the medical history is unable to elicit the cause of maternal hypothyroidism (and thus need 

for thyroxine replacement during pregnancy), with the possibility of the treatment of  

autoimmune hyperthyroidism  being the cause (with subsequent thyroxine replacement for 

hypothyroidism) the neonate is potentially at risk of hyperthyroidism.  

Neonates born to mothers with unexplained hypothyroidism should be assessed like 

neonates born to mothers with Graves’ Disease. 

 

 Infants of mothers with Hyperthyroidism 

7.2.1 Graves’ Disease  

Neonatal thyrotoxicosis is a rare condition caused by the transplacental passage of TSH 

receptor antibodies (TRAB) from mothers with Graves’ disease (13) (or, very rarely, 

Hashimoto’s thyroiditis). TRABs may continue to be present in the maternal blood stream 

even after ablation of the thyroid gland with surgery or radioiodine (see above). Neonatal 

thyrotoxicosis secondary to TRABs is a transient disorder, limited by the clearance of 

maternal antibody from the baby’s circulation following delivery. Rarely, thyrotoxicosis may 

be due to inherited activating mutations in the TSH receptor. 

• Incidence:  
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The reported prevalence of Graves’ disease in pregnant women is approximately 0.2%-0.5% 

(2), translating to occurrence of 1 in 25000-50000 newborns (2). Although it is usually stated 

that only 11.5% of their offspring will have overt hyperthyroidism, higher incidences have 

been reported (5%-30%) (12). A further 3% of babies of mothers with Graves’ disease have 

biochemical thyrotoxicosis in the absence of symptoms (7). 

• Risk Factors:  

The main risk factor for development of neonatal thyrotoxicosis is the presence and titre of 

TRABs in the maternal blood stream. Neonatal thyrotoxicosis is rare in mothers with normal 

TRAB titres, however, in a case series from Besancon et al, TRAB levels more than double 

the upper limit of normal for their laboratory were associated with a higher risk of developing 

neonatal thyrotoxicosis (14). In the RPA laboratory TRAB titres <1 IU/L is normal, 1-2 IU/L is 

equivocal and >2 IU/L is high. TRAB level of >2 IU/L are thus stratified as high risk. These 

cut offs are not specific and neonatal thyrotoxicosis can occur at lower TRAB levels. 

• Prevention:  

Infants of mothers with Graves’ disease during pregnancy who are appropriately managed 

with antithyroid medication will usually have infants who are asymptomatic, although they 

are still at risk of biochemical hyperthyroidism (T4 >35 pmol/L) (15). 

• Neonatal effects:  

In the neonate, overt symptoms and signs usually occur in the first few days of life and may 

last for 3-6 months, proportional to the clearance of maternal IgG (16). However, overt 

thyrotoxicosis has been reported to occur as late as 45 days, delayed by the presence of 

placentally transferred maternal antithyroid drugs or blocking antibodies.  

Signs and symptoms of neonatal thyrotoxicosis include: (13, 17-21) 

• Irritability & restlessness  

• Tachycardia which may progress to tachyarrhythmia and congestive cardiac 

failure (22) 

• Poor feeding and occasionally extreme hunger  

• Excessive weight loss or failure to regain birth weight 

• Diarrhoea 

• Sweating / flushing 

• Peri-orbital oedema / lid retraction / proptosis 

• Goitre 

• Systemic (23) and pulmonary hypertension may be present (24, 25) 

 

Neonatal thyrotoxicosis is reported to have a mortality of 16-25% (20, 26). Advanced bone 

age, craniosynostosis (17), and microcephaly may be evident in both the fetus and newborn.  

• Long term outcome:  

Neonatal Graves' disease tends to resolve spontaneously within 3-12 weeks as maternal 

immunoglobulins are cleared from the circulation. The developmental outcome for infants of 

mothers with treated hyperthyroidism is generally within the normal range and similar to a 

matched control group (27).  
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• Screening for Neonatal Thyrotoxicosis: (see flow chart) 

The following situations confer a high risk to infants for neonatal thyrotoxicosis and therefore 

thyroid function screening is warranted (as outlined in the flow chart): 

• Maternal third trimester TSH Receptor Antibody (TRAB) titres > 2 IU/L or unknown 

(Maternal Graves’ disease, maternal hypothyroidism secondary to treated Graves’ 

Disease with persistent antibodies, unknown cause of maternal hypothyroidism) 

• Family history of activating mutations in TSH receptor 

• Concerns about fetal thyrotoxicosis, e.g. fetal tachycardia, growth restriction, 

hydrops.  

• Newborn clinical signs e.g. goitre or persistent tachycardia 

These babies require:  

• Observations (Heart rate, respiratory rate, saturations) for first 24 hours on postnatal 

ward (recorded through electronic medical record system). 

• JMO/NNP review for clinical signs of acute neonatal thyrotoxicosis shortly after birth 

e.g. IUGR, tachycardia or goitre. If clinical concern, check early day 1 TFTs 

• Further JMO/NNP review prior to discharge, either on the newborn baby check or as 

an extra review 

• If the baby is still in hospital on day 5, TFTs should be checked then. 

• All babies going home prior to day 5, should be booked in for outpatient review: 

o At RPA- this is with the relevant postnatal consultant for TFTs on day 5-7. 

If this does not fit with the consultant’s usual clinic day, an appointment will 

need to be arranged on another day (either for the 2nd on consultant to 

review, or alternatively through jaundice clinic.) 

o At Canterbury Hospital- Book to PARC Reg clinic noting the consultant on call 

when the baby was born as responsible person if needs further follow ups 

• If the above TFTs are normal and the mother is not on any antithyroid medication, no 

further investigation is needed. 

• If the above TFTs are normal but the mother is on antithyroid medication, further 

clinical review and repeat TFTs should be arranged for between day 10 to 14. This 

review should be with the same initial clinic as listed above. 

 

Infants at low risk for neonatal thyrotoxicosis, defined as those with maternal TRAB 

antibodies <2 IU/L and no concerns about fetal thyrotoxicosis, do not need any screening 

investigation apart from the normal NBST.  TFTs should be checked if there are any clinical 

concerns about thyrotoxicosis at any stage. 

• Any results that may be consistent with thyrotoxicosis (eg (T4>35pmol/L and/or TSH 

<3 IU/L) should be discussed with the supervising neonatologist or Fellow at RPA, 

and at Canterbury Hospital the “Clinical support” consultant for the day. 

 



Sydney Local Health District  Policy No: SLHD_PD2022_074 
                                                                                                                                                         Date Issued: November 2022 

 

Compliance with this Guideline is Recommended 8 

 Investigation & Treatment 

7.3.1 Neonatal Hypothyroidism: 

Permanent causes:  Transient Causes: 

Dysgenesis (80-90%)  Exposure to iodine antiseptics, 

Ectopic (45-50%) Maternal antithyroid medication 

Agenesis (35-40%) Auto-immune thyroid disease 

Dyshormonogenesis (10-20%) Iodine deficiency / excess (maternal diet). 

Other (5%) - includes TSH receptor 

mutations 

 

Investigations after TFTs include thyroid ultrasound (done at either RPA or Canterbury) and 

Thyroid Nuclear Medicine scan. For inpatients, thyroid nuclear scans can be done at RPA, 

however for outpatients these are done through the SCHN in consultation with 

endocrinology.  

Infants identified with hypothyroidism need timely treatment with Thyroxine. The goal of 

initial therapy is to raise free T4 concentration to the upper end of the normal range within 2 

weeks of starting therapy and decrease the TSH to <20mU/L within the first month. The goal 

of maintenance therapy is to normalise the TSH and aim for free T4 in the upper half of the 

normal range (28).  Consultation with the endocrinology team at the Sydney Children’s 

Hospital Network (SCH and CHW) for these patients for advice around treatment initiation 

and follow-up post discharge is recommended.  

 

7.3.2 Neonatal Hyperthyroidism 

Thyroid functions tests that suggest hyperthyroidism (T4>35pmol/L and/or TSH <3 IU/L) 

should be discussed with the supervising neonatologist/Fellow at RPA/ On call paediatrician 

at Canterbury hospital and the on-call endocrinologist at SCHN to consider initiation of 

management. 

The treatment of thyrotoxicosis is supported by case reports in the literature and is 

consistent with the treatment of hyperthyroidism in other populations of patients  

Thyrotoxicosis in the newborn may be treated with either of Carbimazole and 

Propylthiouracil (PTU), which inhibit thyroid hormone synthesis and interaction with iodine:  

• Propylthiouracil (PTU): 5-10 mg/kg/day in three divided doses. PTU inhibits the 

synthesis of thyroid hormones by blocking the oxidation of iodine in the thyroid gland 

and synthesis of thyroxine and triiodothyronine (29). Peak concentration occurs 

within one hour of ingestion. The major drug interaction is the enhancement of 

anticoagulant activity.  
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• Carbimazole: 0.5-1.5 mg/kg/day as a single daily dose: As the drugs block the 

synthesis but not the release of thyroid hormones, a clinical response to thionamides 

may not occur until the thyroid hormone stored in the colloid is depleted. 

Adjunct treatments will be determined following discussion with the endocrinology team and 

may include iodine containing solutions (e.g. Potassium Iodide, Lugol’s solution), β-blockers 

and prednisolone (both prevent deiodination of T4-T3), diuretics/Digoxin (cardiac failure) 

and/ or propranolol (for persistent tachycardia) 

Free thyroxine (FT4) levels guide therapeutic dose and duration. Often treatment can be 

withdrawn in several weeks or months, with clearance of maternal antibodies (TSH Rc-Ab). 

Cessation of treatment is determined clinically and via measurements of serum TSH and 

FT4.   

Other general measures: 

• Sedatives (for example phenobarbitone, benzodiazepines) may also be helpful in 

managing irritability and restlessness. 

• Monitor for hyperthermia and aim to achieve a neutral thermal environment. 

• Assess fluid balance infants may have increased fluid requirements secondary to 

increased transepidermal water losses associated with hyperthermia and losses 

associated with diarrhoea. 

• Assess growth, infants may need increased caloric intake to ensure normal growth. 

 

  Breastfeeding Advice for Mothers with Thyroid Disease 

• Maternal Hypothyroidism & Thyroxine replacement: no contraindications 

• Maternal hyperthyroidism: PTU and the active metabolite of carbimazole  

• (methimazole) are both detectable in breast milk, however neither are 

contraindications to breastfeeding.  

• Radio-iodine treatment is an absolute contraindication to breastfeeding. 
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8. Definitions 

NBST Newborn Bloodspot Screening Test 

TSH Thyroid stimulating hormone 

TRAB TSH receptor antibodies 

TFTs Thyroid function tests 

PTU Propylthiouracil  

9. Consultation 

Senior medical and nursing/midwifery staff RPA women and babies 

Paediatricians Canterbury Hospital 

Midwifery Leads SLHD 
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