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RESUMO
Introdução: A doença de Graves é caraterizada pela existência de autoanticorpos dirigidos ao recetor da tirotrofina, que podem ter 
uma ação estimuladora/inibitória, ao nível da mulher com a doença, bem como do seu feto ou recém-nascido. Quisemos rever a nossa 
série de casos de filhos de mães com doença de Graves de forma a estabelecer preditores da função tiroideia neonatal.
Material e Métodos: Estudo retrospetivo de uma coorte da base de dados da Unidade de Endocrinologia Pediátrica, composta por 
filhos de mães com doença de Graves, seguidos entre 2002 e 2017. Foram recolhidos dados clínicos e laboratoriais dos processos 
clínicos das progenitoras e seus filhos.
Resultados: Foram incluídos 50 recém-nascidos, de 46 mulheres com uma mediana de 3,5 anos de diagnóstico. Em todos os 
trimestres de gravidez, mais de metade das mulheres tinham autoanticorpos dirigidos ao recetor da tirotrofina positivos. Nem todas 
fizeram uma avaliação trimestral completa da função tiroideia. O rastreio no sangue do cordão foi realizado em trinta e dois recém-
nascidos. Durante o período neonatal houve três casos de hipotiroidismo e dois de hipertiroidismo. As mães destes recém-nascidos 
tinham valores mais elevados das frações livres das hormonas tiroideias no segundo trimestre (p = 0,03). O valor dos anticorpos 
dirigidos ao recetor da tirotrofina no sangue do cordão e na primeira avaliação neonatal foi significativamente mais elevado (p = 0,03 
em ambos) nos recém-nascidos distiroideus.  
Discussão: Os nossos resultados sublinham a importância de todas as mulheres grávidas, com doença de Graves, fazerem a 
avaliação da função tiroideia e autoanticorpos dirigidos ao recetor da tirotrofina em cada trimestre, bem como da avaliação destes 
anticorpos no sangue do cordão.
Conclusão: Valores elevados das frações livres das hormonas tiroideias no segundo trimestre de gravidez e de anticorpos dirigidos ao 
recetor da tirotrofina no sangue do cordão são preditores de distiroidismo nos recém-nascidos filhos de mães com doença de Graves.  
Palavras-chave: Complicações da Gravidez; Doença de Graves; Efeitos Tardios da Exposição Pré-Natal; Mães; Portugal; Recém-
Nascido
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ABSTRACT
Introduction: Graves disease is characterized by the existence of autoantibodies directed to the thyrotropin receptor, which can have 
a stimulatory/inhibitory action, in women with the condition, their fetus or neonate. Our aim was to review the case series of these 
neonates in order to establish neonatal thyroid function predictors.
Material and Methods: Retrospective cohort study of the database of the Department of Pediatric Endocrinology, including patients 
born to mothers with Graves’ disease, between 2002 and 2017. Clinical and biochemical data were collected from mothers and 
offspring.
Results: Fifty newborns, from 46 women with a median of 3.5 years after diagnosis, were included. During all trimesters of pregnancy, 
more than half of women had positive autoantibodies directed to the thyrotropin receptor. Not every woman had a complete thyroid 
function evaluation every trimester. In 32 newborns, cord blood screening was done. During the neonatal period, there were three cases 
of hypothyroidism and two of hyperthyroidism. The mothers of these five newborns had higher levels of free thyroid hormones during 
the second trimester (p = 0.03). The level of antibodies directed to the thyrotropin receptor was significantly higher in the cord blood 
(p = 0.03) and in the first neonatal test (p = 0.03) of these dysthyroid newborns.
Discussion: Our results reinforce the need for every pregnant woman with Graves’ disease to be subject to thyroid function and 
autoantibodies evaluation during every trimester, as well as the importance of evaluating these antibodies in cord blood. 
Conclusion: High levels of free thyroid hormones during the second trimester of pregnancy and antibodies directed to the thyrotropin 
receptor value in cord blood are predictors of dysthyroidism in neonates born from women with Grave’s disease.
Keywords: Graves Disease; Infant, Newborn; Mothers; Pregnancy Complications; Prenatal Exposure Delayed Effects

INTRODUCTION
	 Graves’ disease (GD) is an autoimmune disorder char-
acterized by the existence of autoantibodies directed to the 
thyrotropin receptor (TSHR) in the thyroid gland. It is the 
commonest cause of hyperthyroidism in women of repro-
ductive age.1,2 The amount of pregnant women with GD is 
reported to be between 0.1% and 0.4%.3 The importance 
of this disease to the fetus and neonate lays in the fact 

that these antibodies – TRAb – are from the IgG class and, 
therefore, cross the placenta, having a repercussion on the 
fetal thyroid function from as early as 10 weeks of gesta-
tion.4 TRAb can have a stimulatory or inhibitory action on 
the TSHR, thus inducing hyper or hypothyroidism, respec-
tively.1,4 When the mother’s disease is not controlled, high 
levels of maternal thyroxin (T4) can induce suppression of 
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thyrotropin/thyroid stimulating hormone (TSH) synthesis 
and, therefore, central hypothyroidism, but also thyroid dys-
genesis and thus primary hypothyroidism in the fetus.1,5

	 Besides the effect of the disease itself, maternal medi-
cation also have influence on fetal thyroid development and 
outcomes.5 There are three therapeutic options for women 
with GD: anti-thyroid drugs (ATD) – propylthiouracil and me-
thimazole, radioactive iodine (131I) and surgery (thyroidec-
tomy).2,5 Both propylthiouracil and methimazole have been 
used in pregnant women with GD, with a preference for pro-
pylthiouracil in the first trimester, and for methimazole in the 
other two, due to the risk of methimazole-induced embryo-
pathy (mainly aplasia cutis, esophageal and choanal atre-
sia). However, the 2017 guidelines of the American Thyroid 
Association stress the lack of evidence for this switch, as 
both have adverse effects, and a change of ATD can lead 
to a period of less-tight control.2 The 131I is precluded as a 
treatment during gestation, and surgery is indicated only for 
special cases, preferably during the second trimester.2,6 
	 For the Pediatrician, there is importance in the fetal 
and subsequent neonatal outcomes. Fetal hyperthyroidism 
goes from unnoticed to being the cause of fetal death, but 
may also comprise goiter, growth restriction, oligohydram-
nios and prematurity. There is usually a continuum to the 
extrauterine life, with a transient picture of neonatal hyper-
thyroidism which can become apparent 2-5 days after birth 
or, rarely, 1 - 2 weeks after birth.5,7 Neonatal hyperthyroid-
ism occurs in 2% of the offspring of mothers with GD, and 
although it is usually transitory, it can be life-threatening, 
with the need for admission to the intensive care unit.8,9 Hy-
pothyroidism is usually transitory, and it represents around 
2% of cases of congenital hypothyroidisms.1It is important 
to remember that ATD pass through the placenta, and, 
therefore, can delay the presentation of hyperthyroidism, or 
even induce temporary hypothyroidism.4

	 In Portugal, there is a universal newborn screening pro-
gram which includes neonatal hypothyroidism. There isn’t a 
national protocol for the evaluation of pregnant women with 
GD and their offspring, so neonatal hyperthyroidism can 
be overlooked.10-12 Although this entity can be justified by 
a mutation, as it occurs in the McCune-Albright syndrome, 
the main cause is the transplacental passage of TRAb from 
mothers.7 In order to fill this gap, the Endocrinology Sec-
tion of the Portuguese Society of Pediatrics published a 
guideline this year focusing on the management of these 
offspring.13 
	 In this study our aims were: 

•	 	to characterize the disease follow-up throughout 
pregnancy, namely thyroid function assessment 
through biochemical determinations and therapeu-
tics in each trimester;

•	 	to determine the rate of neonatal dysthyroidism;
•	 	to evaluate which factors can predict neonatal dys-

thyroidism.

MATERIAL AND METHODS
Study design and patients
	 We conducted a retrospective cohort study using data 
from the database of our Department of Pediatric Endocri-
nology. We included patients referred due to maternal GD, 
from the beginning of 2002 to the end of 2017. The authors 
have followed the protocols of their hospital on the publi-
cation of data. The data was anonymised and none of the 
authors had access to patient identification. The study was 
conducted in accordance with the Helsinki Declaration.

Clinical data
	 The following maternal data was collected: number of 
complete years of mothers’ GD diagnosis before pregnan-
cy, history of thyroidectomy (yes/no), number of complete 
years between thyroidectomy and pregnancy, history of 131I 
therapy before pregnancy (yes/no), number of complete 
years between 131I therapy and pregnancy, and other family 
history of thyroid disease (yes/no). 
	 Focusing on pregnancy and the newborn, we searched 
for: obstetric ultrasound anomalies, pregnancy complica-
tions, medical treatment of GD in each trimester, birth date, 
gender, pregnancy order, delivery order, gestational age 
at birth (complete weeks), weight/height/cephalic perim-
eter at birth, Apgar score at first/fifth/tenth minutes, breast-
feeding during maternity leave (yes/no), neonatal signs of 
hyperthyroidism and hypothyroidism (yes/no and which), 
use of medicines for thyroid disease during the neona-
tal period (which one, when it was started (days of age) 
and for how long it was administered (complete months), 
weight evolution during the first clinical meetings at the 
Pediatric Endocrinology Unit. Somatometry at birth was 
converted to adjusted Z-scores (concerning complete ges-
tation weeks and gender) using the Excel® sheet Research 
Bulk Calculator, downloaded from https://www.ucalgary.ca/
fenton/2013chart. Weight evolution at the Pediatric Endocri-
nology Unit was recorded in grams, and then converted to 
Z-scores using the AnthroPlus® software, downloaded from 
http://www.who.int/growthref/tools/en/.

Biochemical data
	 Each trimester we searched for levels of TRAb, TSH, 
free T4 (fT4) and free triiodothyronine (fT3); blood cord 
TRAb, TSH, fT4 and fT3; each neonatal and subsequent 
levels of TRAb, TSH, fT4, and fT3 in the offspring.
	 There are no Portuguese reference ranges for thyroid 
hormones, TSH or antibodies, neither in adult population 
nor for the different trimesters of pregnancy, or for the 
neonatal period. At our center, measurements are made 
through chemiluminescence, with TRAb being measured 
with Roche’s Cobas analyzer and the other antibodies and 
hormones with Abbot’s ARCHITECT analyzers. Therefore, 
we searched for reference ranges obtained with the same 
technique and analyzer. Recently, Adeli K et al published 
the results of the CALIPER initiative, with biochemical ref-
erence ranges for the pediatric age, where the levels of 
TSH, fT4 and fT3 using Abbot’s ARCHITECT are specified 
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regards to 131I, 16 mothers (33.33%) underwent this thera-
py; the median difference between the treatment and preg-
nancy was four years (n = 15), with one mother doing it with 
a difference of six-months. 
	 The woman with a history of surgery was prescribed lev-
othyroxine from the beginning until the end of the pregnancy. 
Of those who underwent therapy with 131I, 10 (62.50%) had 
hypothyroidism and required levothyroxine. Five (31.25%) 
required ATD during the first trimester, two (12.50%) dur-
ing the second trimester and one (6.25%) during the third 
trimester. The woman who required ATD throughout preg-
nancy had undergone 131I therapy over three before. 
	 Seven women were not taking medication during preg-
nancy. The use of each therapy by trimester is represented 
in Table 2. 

	 Laboratory evaluation
	 See Fig. 1.

Offspring
	 Population characterization
	 See Table 3.

	 Laboratory evaluation
	 In 27 cases, TRAb were determined in cord blood, and 
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Table 1 – Description of each pregnancy of mothers with Graves’ 
disease (n = 48)

Variables (n) Units

Gestation (48) 2 (1 – 2)

Delivery (48) 1 (1 – 2)

WG (47) 38.6 (+/- 1.3 SD)
1st trimester
  TRAb (22)
  TSH (31) 
  fT4 (31)
  fT3 (18)

U/L
mU/L
ng/dL
pg/mL

3.5 (0 – 5.5)
0.094 (0.006 – 2.600)

1.2 (1.0 – 1.9)
3.6 (3.2 – 4.8)

2nd trimester
  TRAb (15)
  TSH (32)
  fT4 (31)
  fT3 (20)

U/L
mU/L
ng/dL
pg/mL

4.1 (2.2 – 10.2)
0.938 (0.004 – 2.145)

1.0 (0.8 – 1.2)
3.5 (2.6 – 4.7)

3rd trimester
  TRAb (27)
  TSH (39)
  fT4 (39)
  fT3 (23)

U/L
mU/L
ng/dL
pg/mL

2.0 (0.4 – 3.8)
1.500 (0.140 – 2.750)

0.9 (0.8 – 1.0)
2.8 (2.5 – 3.1)

Some values were under the detection nadir, therefore we considered them as zero. 
Measures of distribution: mean and standard deviation; median and interquartile range. 
fT3: free triiodothyronine; fT4: free thyroxin; TRAb: thyrotropin receptor antibodies; TSH: 
thyrotropin/thyroid stimulating hormone; WG: weeks of gestation 

by age and gender.15 Although the population used in this 
study was from Canada, its design and techniques make it 
the best reference available. Regarding female reference 
ranges during pregnancy, the American Thyroid Association 
guidelines make reference to different studies made world-
wide, with the one by Bocos-Terraz et al being the most sim-
ilar, ethnically speaking.2,16 The technique and analyzer are 
the same; therefore, we used those values as reference. 
Focusing on TRAb, we considered as reference ranges the 
ones suggested by the manufacturer (cut-off for positivity 
of 1.5 U/L). The values considered as reference ranges of 
thyroid function tests from cord blood were selected from a 
paper by Mehari A et al; they were determined by the same 
technique, but with Cobas analyzer.17 
	 Mothers and offspring were classified as euthyroid, hy-
pothyroid or hyperthyroid based on TSH values, if they were 
in, above or under the reference ranges, respectively.

Statistical analysis
	 For continuous data we assessed normality through 
the construction of histograms and using the Shapiro-Wilk 
test. For normal data we used the descriptive measures 
mean and standard deviation (SD). All non-normal data are 
skewed, and for these data we used the median and inter-
quartile range (IQR = 25th and 75th percentiles). In order to 
compare two binomial categories, we used the chi-square 
test or the Fisher’s exact test for small cell counts. When 
continuous variables were involved, we used the Wilcoxon 
rank-sum test. We considered p < 0.05 for statistical sig-
nificance. Statistical analysis was performed with Stata®/IC 
14.2 software.

RESULTS
Mothers
	 Population characterization
	 Between 2002 and 2017, there were 46 women with 
GD, who gave birth to 50 newborns (two cases of multiple 
pregnancies and two women were pregnant twice, making it 
a total of forty-eight pregnancies). Seven women had a fam-
ily history of thyroid disease (one case of multiple pregnan-
cy). In three cases there were abnormalities in the obstetric 
ultrasound: two fetuses with growth-restriction and one with 
thyroid hypertrophy. Regarding time before pregnancy with 
the diagnosis of Graves’ disease, the median was 3.5 years 
(IQR 1 - 7). Additional data can be found in Table 1.

	 Treatment
	 Only one of the mothers (2.08%) had undergone sur-
gery, which occurred one year before pregnancy. With 

Table 2 – Prevalence of each medical therapy by pregnancy trimester (total number of pregnancies 48)

MMI PTU LTX

1st trimester (36) 10 (27.78%) 15 (41.67%) 11 (30.56%)

2nd trimester (37) 10 (27.03%) 13 (35.14%) 14 (37.84%)

3rd trimester (35) 9 (25.71%) 11 (31.43%) 15 (42.86%)
LTX: levothyroxine; MMI: methimazole; PTU: propylthiouracil
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were positive in nine (33.30%). TSH was determined in 32: 
it was decreased in three (9.40%) newborns, within the ref-
erence range in 25 (78.10%) and elevated in four (12.50%) 
cases. The median days of life at which the first blood de-
terminations (n = 48) were made was four days, with a mini-
mum of one day of life and a maximum of 67 days of life, 
and the second (n = 35) was 18 days (minimum 5 – maxi-
mum 366). Considering the levels of the first neonatal blood 
determinations, there were twelve cases (25.00%) of sub-
clinical hypothyroidism, two cases (4.20%) of hypothyroid-
ism and five cases (10.40%) of subclinical hyperthyroidism. 
	 In those with positive TRAb in cord blood, only one had 
decreased TSH (0.028 mIU/L), who developed hyperthy-
roidism; TSH was elevated in five cases, (from 13.7 to 133 
mIU/L), with one being diagnosed with congenital hypothy-
roidism. There was another case of neonatal hyperthyroid-
ism but the cord blood test was not performed. The first 
laboratorial evaluation was carried out six days after birth, 
with TSH levels of 0.005 mIU/L and TRAb levels of 160 U/L.
	
	 Treatment and follow-up
	 Five newborns (10.00%) required therapy, three (6.00%) 
received levothyroxine and two (4.00%) methimazole plus 
propranolol. At the maternity hospital, no signs of disease 
were apparent in all except one newborn with neonatal hy-
perthyroidism.
	 Of those who received levothyroxine, the girl with con-
genital hypothyroidism, now aged 11 years old, maintains 
therapy. The other two required it for 17 and 36 months, 
respectively, after which remained euthyroid.
	 The two newborns with transient hyperthyroidism were 
admitted in the Intensive Care Unit (ICU) for five and six 

days, respectively. In the first case, the newborn was admit-
ted when he was 13 days old, after evaluation at the clinic: 
he had failure to thrive, tachycardia and hypertension, with 
a TSH level of 0.007 mU/L and TRAb level > 40 U/L. He was 
started on methimazole and propranolol in the ICU, with 
good progress. The second newborn had signs of disease 
since the first hour of life, with tachycardia and left ventricu-
lar concentric hypertrophy. He was transferred to the ICU 
at 13 days of life, with a TSH level of 0.0006 mU/L, and 
showed good progress with the introduction of methimazole 
and propranolol (Table 4).

Association between maternal variables and neonatal 
outcomes 
	 The incidence of hyperthyroidism and hypothyroidism in 
our cohort was 4% and 6%, respectively. Since we only had 
two patients with hyperthyroidism we cannot make a com-
parison with the other offspring in terms of trying to establish 
predictors. 
	 Newborns with hyperthyroidism born from mothers with 
a more recent diagnosis had the highest levels of TRAb and 
the lowest levels of TSH during the first and second trimes-
ters. During the third trimester TRAb levels decreased. In 
the cord blood, and in the first neonatal determination, this 
group appeared had the highest levels of TRAb and the low-
est levels of TSH again. 
	 During pregnancy, the levels for which we found differ-
ences in outcomes were fT4 (p = 0.03) and fT3 (p = 0.03) 
during the second trimester, with higher levels for the moth-
ers of newborns with dysthyroidism. We also found a sig-
nificant difference between TRAb levels in the cord blood 
between euthyroid and dysthyroid newborns (p = 0.03), and 

Figure 1 – Thyroid status classification of pregnant women per trimester

Hypothyroidism HyperthyroidismEuthyroidism

1st trimester 2nd trimester 3rd trimester
0

2
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Table 3 – Different characteristics of the pregnancies and neonatal periods by group: neonates with transitory hyperthyroidism, neonates 
with hypothyroidism and those who didn’t require neonatal therapy. 

Units

Dysthyroid
(n = 5) Euthyroid

(n = 45)Hyperthyroidism
(n = 2)

Hypothyroidism
(n = 3)

Gestation 1.5 (1 – 2) 3 (2 – 4) 2 (1 – 2)

Delivery 1 (1 – 1) 2 (2 – 3) 1 (1 – 2)

WG 38 (37 – 39) 38 (38 – 39) 39 (38 – 39.5)

Prematurity 0 (0%) 0 (0%) 3 (6.7%)

US findings 1 (50%) 0 (0%) 2 (4.4%)

Caesarean 2 (100%) 1 (33.3%) 10 (22.7%)

Family history 0 (0%) 1 (33.3%) 7 (15.6%)

Complications 2 (100%) 1 9 (20.5%)

Years disease 0.5 (0 – 1) 6 (1 – 8) 3.5 (1 – 7)
131I 1 (50%) 0 (0%) 1 (33.3%)

Surgery 0 (0%) 0 (0%) 1 (2.2%)

1st trimester
  TRAb (22)
  TSH (31) 
  fT4 (31)
  fT3 (18)

U/L
mU/L
ng/dL
pg/mL

29.4 (29.4 – 29.4)
0.015 (0.150 – 0.150)

2.8 (2.8 – 2.8)
15 (15 – 15)

3.8 (3.8 – 3.8)
0.033 (0.033 – 0.033)

1.6 (1.6 – 1.6)
3.5 (3.5 – 3.5)

2.6 (0 – 4.9)
0.112 (0.006 – 2.600)

1.1 (1.0 -1.5)
3.6 (3.2 – 4.7)

2nd trimester
  TRAb (15)
  TSH (32)
  fT4 (31)♦
  fT3 (20)♦

U/L
mU/L
ng/dL
pg/mL

22.6 (22.6 – 22.6)
0.004 (0.003 – 0.005)

1.9 (1.4 – 2.3)
8.5 (4.7 – 12.2)

10.2 (10.2 – 10.2)
0.635 (0 – 1.270)

1.5 (1.0 – 2.0)
4.9 (3.9 – 5.8)

4.1 (2.2 – 4.6)
0.946 (0.048 – 2.200)

1 (0.8 – 1.15)
3.2 (2.5 – 3.8)

3rd trimester
  TRAb (27)
  TSH (39)
  fT4 (39)
  fT3 (23)

U/L
mU/L
ng/dL
pg/mL

1 (1.0 – 1.0)
0.009 (0.007 – 0.011)

1.1 (1.1 – 1.1)
6.3 (3.2 – 9.4)

3.3 (3.3 – 3.3)
1.965 (1.180 – 2.750)

0.7 (0.6 – 0.8)
3.2 (2.4 – 3.9)

2.0 (0.4 – 3.8)
1.500 (0.140 – 2.690)

0.9 (0.8 – 1.0)
2.8 (2.6 – 2.9)

Apgar score
   1st minute
   5th minute
   10th minute

8.5 (8 – 9)
10 (10 – 10)
10 (10 – 10)

9 (9 – 9)
10 (10 – 10)
10 (10 – 10)

9 (9 – 9)
10 (10 – 10)
10 (10 – 10)

Birth somatometry 
(Z-scores)
  Weight
  Height
  Head circumf.

-0.7 (-1.7 – 0.4)
-0.8 (-2.1 – 0.5)
0.4 (-1.1 – 1.9)

0.2 (-0.9 – 0.3)
-0.2 (-1.2 – 0.7)
-0.2 (-0.2 – -0.2)

-0.6 (-1.2 – -0.2)
-0.8 (-1.4 – -0.1)
-0.2 (-0.8 – 0.5)

Cord blood 
  TRAb (27)♦
  TSH (32)
  fT4 (31)
  fT3 (23)

U/L
mU/L
ng/dL
pg/mL

40 (40 – 40)
0.028 (0.028 – 0.028)

1.2 (1.2 – 1.2)
NA

3.4 (3.4 – 3.4)
133 (133 – 133)
0.6 (0.6 – 0.6)
1.9 (1.9 – 1.9)

0 (0 – 1.7)
10.245 (7.070 – 14.400)

1.1 (0.9 – 1.2)
2.2 (1.6 – 3.1) 

Male 2 (100%) 1 (33.3%) 23 (51.1%)

Exclusive BF 1 2 (100%) 32 (76.2%)

First neonatal test
  TRAb (28)♦
  TSH (45)
  fT4 (43)
  fT3 (26)

U/L
mU/L
ng/dL
pg/mL

92.1 (24.2 – 160.0)
0.006 (0.005 – 0.007)

1.9 (1.0 – 2.7)
6.1 (2.9 – 9.3)

0.7 (0.7 – 0.7)
120.000 (75.000 – 150.000)

1.0 (0.6 – 1.4)
NA

0.4 (0.0 – 1.0)
3.340 (1.840 – 5.000)

1.6 (1.3 – 2.0)
5.1 (4.3 – 6.0)

Some values were under the detection nadir, therefore we considered them as zero. Measures of distribution: median and interquartile range. ♦: p < 0.05. 
BF: breastfeeding; fT3: free triiodothyronine; fT4: free thyroxin; 131I: radioactive iodine; NA: non-applicable/available; TRAb: thyrotropin receptor antibodies; TSH: thyrotropin/thyroid 
stimulating hormone; US: ultrasound; WG: weeks of gestation
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in the first neonatal determination (p = 0.03), with higher 
levels of TRAb in the dysthyroid group as well.

DISCUSSION
	 In Portugal, there is not a systematic screening program 
of thyroid dysfunction in pregnant women. In a study pub-
lished last year by Santos JA et al, only five centres out of 
the 24 responders (20.80%) reported carrying out screen-
ing, mainly during the first pregnancy appointment.10 In our 
cohort, eight women were diagnosed less than a year be-
fore pregnancy. This makes it more difficult to achieve con-
trol of the disease. The lack of information led to a pregnant 
woman undergoing 131I therapy, compromising the control 
of the disease and culminating in a case of early neonatal 
hyperthyroidism, when different studies advise a safety win-
dow of 6 months between 131I therapy and pregnancy.6,7,18

	 By maintaining focus on the mother’s treatment, there 
was a decrease in the number of women on ATD during 
the third trimester, which is in line with the decrease of im-
mune activity at the end of gestation.1 The use of methima-
zole (MMI) during the first trimester, an arguable point, as 
previously mentioned, represented almost 30% of mothers 
and one case presented with ultrasound abnormalities (fetal 
growth restriction).2,18

	 Out of those with ultrasound abnormalities, we highlight 
one case of thyroid hypertrophy, in which the thyroid func-
tion was always normal, which went against the reported 
sensitivity and specificity of 92% and 100%, respectively, 
of the fetal thyroid ultrasound for the diagnosis of clinically 
relevant thyroid dysfunction.1 
	 Although our Pediatric Endocrinology Unit published a 
protocol for evaluation of these offspring in 2014, there were 
nine cases without blood cord analysis afterwards, and in 
four cases it lacked all the required determinations (TSH, 
fT4, fT3 and TRAb).8 This emphasises the need for improv-
ing communication between pediatricians and obstetri-
cians. The need for experienced multidisciplinary teams has 
been endorsed by various authors; for Léger, they should 
be comprised of adult and pediatric endocrinologists, obste-

tricians and fetal radiologists.2,5

	 We confirmed the importance of TRAb levels in the 
blood cord, and in the first neonatal analysis. The absence 
of this determination in every pregnant woman may have in-
fluenced the fact that we did not find a significant difference 
between TRAb levels of mothers of euthyroid neonates and 
other mothers. We found a difference regarding fT4 and fT3 
during the second trimester, mirroring the control of GD, 
which is in agreement with the fact that neonatal compli-
cation rates are higher in women who remain hyperthyroid 
during the second half of pregnancy.4 There were no dif-
ferences regarding measures at birth, Apgar index, breast-
feeding at maternity discharge. In the study by Besançon A 
et al, there was a positive correlation between TRAb titres 
in the cord blood and neonatal hyperthyroidism. The rapid 
rise of fT4 between days 3 and 7 was also considered as a 
good predictor.20 For Banigé et al, TRAb in the cord blood 
indicated a higher rate of neonatal hyperthyroidism, as well 
as the rapid increase in fT4.3

	 The interest of measuring TSH in cord blood is question-
able as there is evidence that the levels need to be inter-
preted considering perinatal factors such as a requirement 
for resuscitation and mode of delivery.20 For Samuels S and 
colleagues, the utility of cord blood TSH and fT4 has not 
been established and is not recommended.7 
	 Our incidence of neonatal hyperthyroidism fits the de-
scribed rate of 1% to 5% of neonates born to mothers with 
GD.1

	 The two cases with hyperthyroidism had their clinical 
presentation in the first two weeks, which is in line with most 
of the literature, but it is worth mentioning that there have 
been described cases as late as 45 days of life.4 In these 
cases, recovery was fast with the instituted therapeutics, 
and therefore, it is essential to reinforce the need for a 
diligent transfer to an intensive care unit so they can start 
ATD and propanolol.9,22 Treatment duration is reported to be 
commonly 1 to 2 months, however our cases did it for 3 
and 4 months.4 We had three cases of hypothyroidism, two 
of them transitory. In one of them, the mother was under 

Table 4 – Characterization of the five mothers and respective neonates with dysthyroidism

1st trimester
treatment

TRAbs (U/L); TSH (mU/L)

2nd trimester 
treatment

TRAbs (U/L); TSH (mU/L)

3rd trimester 
treatment

TRAbs (U/L); TSH (mU/L)
Blood cord

TRAbs (U/L); TSH (mU/L)
First NN

TRAbs (U/L); TSH (mU/L)

H
yp

er
th

yr
oi

d

None; 29.4; 0.015 PTU; 22.6; 0.005 MMI; 40; 0.011 40; 0.028 24.2; 0.007

MMI; NA; NA MMI; NA; 0.003 None; NA; 0.007 NA; NA 160; 0.005

H
yp

ot
hy

ro
id

PTU; NA; NA none; NA; NA none; NA; NA NA; NA NA; 120.000

PTU; 3.8; 0.033 PTU; NA; 1.270 PTU; NA; 1.180 NA; NA 0.7; 75.000

MMI; NA; NA MMI; 10.2; 0.000 MMI; 3.3; 2.750 3.4; 133 mU/L NA; 150.000

LTX: levothyroxine; MMI: methimazole; NA: not available; NN: neonatal; PTU: propylthiouracil; TRAb: thyrotropin receptor antibodies; TSH: thyrotropin/thyroid stimulating hormone
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treatment only during the first trimester, with PTU, while the 
other one took it throughout pregnancy. As such, we can 
infer that TRAb in these cases should have influenced more 
than the ATD, having here an inhibitory effect, as the dura-
tion of action of PTU is reported to be 12 to 24 hours.2,4 
	 Our study has several limitations. Firstly, it has a retro-
spective nature. Nonetheless, the fact that laboratory tests 
during pregnancy differed from mother to mother, it ex-
posed the lack of homogeneity in clinical practice. Besides 
that, the reference ranges vary between laboratories, and 
with the technique and machine in use, not to mention the 
absence of Portuguese studies establishing our population 
reference ranges.23 It would be good to conduct these kinds 
of studies in our country, as well as to establish a national 
protocol of evaluation of women in fertile age with GD. The 
size of our population was a handicap as it precluded the 
use of more advanced statistical packages to find the de-
sired preclinical determinants of hyperthyroidism. In fact, 
there are few studies focusing on this subject, and these 
technical differences make comparisons difficult.2,3,13,24,25 

	 In the future, it would be interesting to evaluate in these 
patients the long-term repercussions of hyperthyroidism. 

CONCLUSION
	 Dysthyroid neonates had mothers with significantly 
higher levels of fT4 and fT3, during the 2nd trimester of preg-
nancy. TRAb levels are an important indicator that should 

be accessed in cord blood and, if positive, during the first 
neonatal test.
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