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Thyroid Functions Of Infants Born To Mothers With Thyroid Disease
Tiroid Hastalikli Anne Bebeklerinin Tiroid Fonksiyonlari
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ABSTRACT

Aim: Thyroid function abnormalities in pregnancy bear various risks for the mother, fetus and newborn. In this study, thyroid function tests of infants born to
mothers with thyroid disease were evaluated.

Material and Methods: 237 mothers with thyroid disease hospitalized for birth between 2008 and 2010 and 237 newborn were included in this study. Of these
cases, medical history, clinical features and laboratory values were retrospectively recorded.

Results: In the course of pregnancy, 95 mothers (40.1%) received thyroid replacement therapy for hypothyroidism, 5 mothers (2.1%) received anti-thyroid
agents because of hyperthyroidism and 137 mothers (57.8%) were euthyroid, subclinical hypothyroidism or subclinical hyperthyroidism and did not receive any
treatment. These 137 mothers were diagnosed with thyroid disorder and were received therapy before pregnancy. Postnatal first thyroid function tests showed
TSH>20 plU/mL (20-30 ulU/mL) in 5 cases. In 3 of these 5 cases, the thyroid function tests returned to normal values after the first week and 2 of them (0.8%)
were diagnosed as congenital hypothyroidism (temporary or persistent) and received thyroid hormone replacement therapy in the first 2 weeks. In cases of
TSH levels between 5-20 plU/mL in the first week, there was no increase in the second week and neither hyperthyroidism nor hypothyroidism was detected.

Conclusion: Thyroid disease is most common in babies of mothers with thyroid disease. Examination of thyroid function in these infants in addition to the
neonatal screening in the first week is important. Thus, treatment can be started earlier.
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OZET

Amag: Gebelikte tiroid fonksiyon anormallikleri anne, fetiis ve yenidogan icin cesitli riskler tagimaktadir. Bu galismada tiroid hastalikli annelerin bebeklerinin tiroid
fonksiyonlar degerlendirildi.

Gereg ve Yontemler: iki yilik dénemde dogum igin hastaneye bagvuran 237 tiroid hastalikii anne ve onlarin yeni dogmus bebekleri (n: 237) calismaya alindi. Bu
olgulanin tibbi hikayeleri, klinik 6zellikleri ve laboratuvar degerleri geriye doniik olarak incelendi.

Bulgular: Gebelik stiresince 95 annenin (%40.1) hipotroidi nedeniyle tiroid replasman tedavisi, 5 annenin (%2.1) hipertroidi nedeniyle antitiroid tedavi aldigi,
137 annenin (%57.8) ise gebelikte Gtiroid, subklinik hipotiroidi veya hipertiroidi olduklan ve tedavi almadiklari tespit edildi. Bu 137 anneye gebelik 6ncesinde
tiroid hastaligi tanisi konmus ve tedavi verilmisti. Dogum sonrasi alinan ilk tiroid fonksiyon testlerinde, 5 olguda TSH>20 plU/mL (20-30 plU/mL ) saptand..
Ancak bu 5 olgunun 3’iiniin tiroid fonksiyon testleri bir hafta sonra normale donerken, ikisine (%0.8) konjenital hipotiroidi (gegici veya kalici) tanisiyla tiroid
hormon replasman tedavisi baglandi. ilk hafta TSH diizeyleri 5-20 ulU/mL arasinda olan higbir olguda ikinci hafta TSH diizeylerinde artis olmad ve bu olgularda
hipertiroidi veya hipotiroidi tespit edilmedi.

Sonug: Tiroid hastalikli anne bebeklerinde tiroid fonksiyon bozuklugu daha yaygindir. Yenidogan tarama programina ek olarak bu bebeklerde ilk hafta i¢inde tiroid
fonksiyonlarinin degerlendirilmesi 6nemlidir. Boylece tedaviye daha erken baslanabilecektir.

Anahtar Kelimeler: Tiroid hastaligi, yenidogan, yenidogan taramasi.
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Introduction

Thyroid disorders are the second most common endocrine function abnormal-
ities after diabetes mellitus among the fertile women.

Hyperthyroidism is detected in 0.2% of pregnant women and 95% of them
are Graves’s disease. Hyperthyroidism in pregnancy can promote abortion,
growth retardation, prematurity, ablation placenta, hypertension, preeclamp-
sia, heart failure, infection and perinatal mortality (1-2). Graves’s disease
increases fetal or neonatal thyrotoxicosis risk. Fetal thyrotoxicosis can trig-
ger prematurity, fetal craniosinositozis, exophthalmia, heart failure, hepato-
splenomegaly, thrombocytopenia, goiter and growth retardation (3). 10-20%
of infants born to mothers treated with propylthiouracil in pregnancy can expe-
rience neonatal hypothyroidism. This picture of hypothyroidism may regress
spontaneously until fifth postnatal day.

The frequency of subclinical or overt hypothyroidism in pregnant women is
0.3-2.5% (4-6). It was reported that hypothyroidism in pregnancy increases
the risk of abortion, stillbirth, congenital malformation, pregnancy related hy-
pertension, postpartum bleeding and fetal distress. However, some studies
reported that pregnant women with hypothyroidism do not have risk for peri-
natal problems (7,8). Autoantibodies can cross placenta and cause neonatal
or fetal hypothyroidism. Hypothyroidism detected during pregnancy can cause
fetal neurological and growth abnormalities. This is the reason for necessity of
L-thyroxin replacement therapy in pregnancy.

There is no consensus about how to follow-up thyroid function tests of babies
born to mothers with thyroid diseases. These babies should be observed for
temporary hypothyroidism. There is still no agreement about the duration of
this observation and tests to be performed.

In this study, we aimed to evaluate the thyroid function tests and the frequency
of thyroid disorders in infants of mothers with thyroid disease.

Material and Methods

Mothers diagnosed with thyroid disease in pregnancy or having history of thy-
roid disease in preconceptional period and their babies born in Gazi University
Hospital between 2008 and 2010 were evaluated retrospectively.

The time of diagnosis, clinical features, treatment, risk factors about pregnancy
(preeclampsia, anemia, etc.) abortion history, thyroid function tests in preg-
nancy period [free T3 (fT3), free T4 (fT4) and TSH levels] and autoantibodies
[anti-thyroglobuline (anti-Tg), anti-thyroid peroxidase (anti-TPQ), TSH-recep-
tor antibody (TRAD)] of the mothers and prenatal, natal, postnatal features
of the newborns (including age of pregnancy, gender, duration of pregnancy,
labor type, presentation, Apgar score of first and fifth minutes, birth weight of
newborn), clinical features, thyroid function tests [total T3 (T3), total T4 (iT4),
fT3, T4 and TSH levels] and second week thyroid function tests of the cases
with TSH >5 ulU/mL in the first week were recorded.

Thyroid function tests and autoantibodies were studied with chemilumines-
cence immunoassay (Siemens Advia Centaur XP). At the first week of the
newborns normal values are 0.58-2.5 ug/mL for tT3, 2.6-9.4 pmol/L for T3,
6.0-15.9 ug/dL for tT4, 9.0-22.5 pmol/L for fT4 and 0.35-18 ulU/mL for TSH
normal values after two weeks are 0.74-1.52 ng/dL for fT4, 2.3-4.2 pg/mL
for fT3, 0.55-4.78 ulU/mL for TSH, 0-60 U/mL for anti-Tg, 0-60 U/mL for
anti-TPO, 0-14 U/L for TRAD (9).
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Congenital hypothyroidism was diagnosed as TSH levels above 4.78 ulU/mL
and fT4 levels below 0.74 ng/dL  on the second weeks of life.

High levels of TSH and low levels of fT4 in pregnant women were accepted as
clinical overt hypothyroidism, high levels of TSH and normal fT4 levels were
subclinical hypothyroidism. Overt hyperthyroidism was diagnosed with low
TSH levels and high fT4 levels, and subclinical hyperthyroidism was diag-
nosed with low TSH and normal T4 levels (10).

Nationally, all the newborns are screened by the blood drawn from the heel
to Gutrie paper on 3-5 days after birth as a part of united screening program.
In cases with TSH >20 ulU/mL, test is repeated, if the result is again high
then thyroid function tests are studied. In our newborn unit, as an institutional
protocol, babies of mothers with thyroid disease are evaluated with thyroid
function tests in their first week besides the united screening program.

Statistical analyses were made with SPSS 16.0 (for windows, USA). Frequen-
cies and percentages were calculated for categorical variables. Mean and
standard deviation (SD) were calculated for numerical variables.

Results

Medical history, clinical features and laboratory values of the mothers were
reviewed. In pregnancy period, 95 mothers (40.1%) received thyroid replace-
ment therapy for hypothyroidism, 5 mothers (2.1%) received anti-thyroid
agents because of hyperthyroidism. 137 mothers (57.8%) did not receive any
treatment in the pregnancy period, because their thyroid hormone status were
euthyroid (n=94, 68.6%), subclinical hypothyroidism (n=6, 4.3%) or sub-
clinical hyperthyroidism (n=37, 27%).

134 (57%) of 237 babies born to mothers with thyroid disease were girls
and 103 babies (43%) were boys. 213 babies (89.9%) were term, 24 babies
(10.1%) were premature. 73 babies (31%) were delivered vaginally and 164
babies (69%) with cesarean section. Demographic data of the patients are
given in ( Table 1).

95 mothers with hypothyroidism were diagnosed with Hashimoto’s disease,
nonspecific hypothyroidism, or operated for goiter; 5 mothers with hyperthy-
roidism were diagnosed with toxic nodular goiter, Hashimoto’s disease, non-
specific hyperthyroidism; 137 mothers were diagnosed with simple nodular
goiter, multinodular goiter and Hashimoto’s disease before pregnancy. Moth-
ers’ and their babies’ thyroid hormone status were given in (Table 2).

In terms of birth weight of the babies, 203 (86%) babies were normal for
gestational age (AGA), 6 babies (2%) were small for gestational age (SGA), 28
babies (12%) were large for gestational age (LGA) ( Table 1).



Table 1: Demographic features of newborns born to mothers with thyroid
disease
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Table 2: Thyroid function test results of mothers with thyroid disease and
newborns
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Total Euthyroid, Sub- Clinical Clinical Parameters
clinical Hypo/ Hypothy- Hyperthy-
Specialty Hyperthyroidism roidism roidism
Maternal age + SD (year) 31 +51
(n=237) (n=137) (n=95) (n=5)
Sex:
Maternal thyroid functions
Male, n (%) 103 (43) 67 (49) 34 (36) 2 (40) Euthyroid, n (%) 94 (39.6)
Female,n (%) | 134 (57) 70 (51) 61 (64) 3 (60) Subclinical hypothyroidism, n (%) 6 (2.5)
ini idi 0,
Gestational Clinical hypothyroidism n (%) 95 (40)
age +SD, Subclinical hyperthyroidism, n (%) 37 (15.6)
week 38.6+1.4 38.5+1.5 38.6+1.3 | 39.4+17 Clinical hyperthyroidism, n (%) 5(2.1)
Mothers who Neonatal thyroid function tests (in the first week)
had abortion
story, 33 (13.9) 14 (10.4) 18(183) | 1(20) Free T4 + SD (ng/dL) 1604
Total T4 + SD (ug/dL) 13.8+£2.9
n (%) TSH + SD (ulU/mL) 5745
Preterm, n (%) | 24 (10.1) 16 (12) 7(7.4) 1(20) TSH >20 plU/mL, n (%) 5 (2.1%)
Term, n (%) 213(89.9) 121 (88) 88 (92.6) 4 (80)
Presentation When first thyroid function tests were evaluated in first postnatal week, five
abnormalities, babies had TSH>20 ulU/mL levels. Thyroid functions of the mothers of these
" 14(.9) 6(4.4) 7(7.4) 1(20) five babies revealed that three of them took L-thyroxin for hypothyroidism;
Presclampsia two of them received propylthiouracil (PTU) for hyperthyroidism. One of the
or hyperten- mothers with hypothyroidism was diagnosed as Hashimoto disease. Three of
sion, 17(7.2) 10 (7.3) 7(7.4) - these five cases were followed-up, thyroid function tests returned to normal
n (%) after one week but two cases (0.8%) were diagnosed with congenital hypo-
Delivery way: thyroidism and thyroid hormone replacement therapy was started. Mothers of
Vaginal, n (%) these two cases were treated with levothyroxine during pregnancy and one of
Cesarean 73 (31) 45323) 26 (27.4) 2 (40) them had Hashimoto disease. In two babies diagnosed with congenital hypo-
n (%) 164 (69) 92 (68) 69 (72.6) 3 (60) thyroidism urine iodine levels and thyroid ultrasonography were normal and
Apgar score 9.8+0.4 9.83+0.4 9.7+0.4 9.4+09 any thyroid autoantibody were not detected in their serum.
+ SD (5. min)
Hashimoto’s di detected i thers (13.9%). In all of th
Birth weight 3226+500 3199+504 3296+454 | 3272+101 Shimoto’s I_Sease Waé e_ece |n.33 mo ers.( 39_6) nato ) em one
+3D, (gr) or more thyroid autoantibodies (anti-thyroglobulin antibody, thyroid perox-
AGA, n (%) 203 (86) 124 (90.5) 77 (81) 2 (40) idase antibody) were positive. Nineteen Hashimoto’s patients (57.5%) who
had clinically hypothyroid were treated with L-Thyroxin replacement therapy.
P m Y — 20 Ten mothers (30.5%) were euthyroid, three mothers (9%) were subclinical
N () @ (@9) (-1 @0 hyperthyroidism and one (3%) mother was subclinical hypothyroidism and
these 14 mothers were not treated. Five of 33 babies born to mothers with
LGA, n (%) 28 (12) 9 (6.5) 17 (17.9) 2 (40) Hashimoto’s disease were LGA (15.2%), one of them was SGA (3%). Only one
of the babies born to mothers with Hashimoto’s disease (3%) had congenital

hypothyroidism (temporary or persistent).

Hyperthyroidism during pregnancy was diagnosed in five cases (2.1%) and
they received propylthiouracil treatment during pregnancy. Two of the 5 babies
born to mothers with hyperthyroidism had TSH levels >20 ulU/mL in first
postnatal week; but TSH levels returned to normal value in the second week.
None of these newborns had congenital abnormalities.

Fifteen babies (6.3%) (one of them had congenital hypothyroidism) were hos-
pitalized because of indirect hyperbilirubinemia, 13 babies (5.4%) for tran-
sient tachypnea of newborn, 4 babies (1.6%) for low birth weight and feeding
problems. All of them were discharged with full recovery.
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Discussion

We evaluated the thyroid function tests of the newborns born to mothers with
thyroid diseases retrospectively. Two of 237 babies (0.8%) had congenital hy-
pothyroidism. Wikner et al. reviewed 8504 women treated for hypothyroidism
and their 8669 babies for 10 years and only 8 babies were diagnosed with
overt hypothyroidism (11). On the other hand, Ogundele et al. did not detect
any thyroid diseases in 47 babies born to mothers with thyroid disease (12).

The most common etiology of hypothyroidism is autoimmune thyroiditis,
known as Hashimoto’s disease. In North America, the incidence of temporary
congenital hypothyroidism in infants born to mothers with autoimmune thyroid
disease is 1:180.000 and 2% of these babies were diagnosed with congenital
hypothyroidism (13). Another study found the incidence as 1:310.000 (14).
Authors noticed that they had some concerns about overuse of the thyroid
function tests (15,16). In our study, only one baby (%3) born to mothers
with Hashimoto’s disease had congenital hypothyroidism (temporary or per-
sistent). The reason of the higher incidence of congenital hypothyroidism in
this study could be the smaller patient population. This is why larger prospec-
tive studies are needed.

Ogivy-Stuart et al. reported that timing of thyroid function test screening for
the babies born to the mothers with hypothyroidism was the second week
(17). We evaluated 237 mothers with thyroid diseases and their 237 babies
on the first week. TSH levels of the 5 babies (2.1%) were above 20 ulU/mL
(20-30 plIU/mL), but 3 of the babies’ TSH levels returned to normal values on
the second week. The rest of the babies had to receive treatment for hypothy-
roidism (0.8%). One of the mothers of the latter two babies was diagnosed
with Hashimoto’s disease and both of them received levothyroxine for hypo-
thyroidism during pregnancy. Frequency of overt hypothyroidism in babies
of the mothers with hypothyroidism was 2.1% (2/95). This is a higher ratio
compared to literature (11,12). None of the cases with TSH levels 5-20 ulU/
mL in the first week had an increase in the second week.

In our country, all newborns are screened for hypothyroidism with Guthri card
for TSH levels between third to fifth postnatal days. But central hypothyroidism
can not be detected by the screening programs with TSH (18). In our study,
the mothers of 2 babies with congenital hypothyroidism were treated with
thyroxine because of hypothyroidism, and their thyroid hormone levels were
kept in normal ranges during pregnancy period.

One of the studies that focused on the effect of hypothyroidism on pregnancy
morbidity suggested that the frequency of gestational hypertension [eclampsia
(22%), preeclampsia (15%) and pregnancy related hypertension (7.6%)] were
higher in overt or subclinical hypothyroidism than normal population (19). In
our series, 17 of the 237 mothers (7.2%) were diagnosed as preeclampsia
or hypertension. Seven of these mothers were receiving levothyroxine for hy-
pothyroidism. The incidence of preeclampsia or gestational hypertension in
the mothers with hypothyroidism was 7.3% (7/95). Preeclampsia or HT was
not seen in mothers with hyperthyroidism. Tkija Manisto et al. found higher
incidence of preterm birth in mothers with overt hypothyroidism. But the same
results were not found in mothers with subclinical hypothyroidism. Autoan-
tibodies were detected in 50% of mothers with overt hypothyroidism and it
was suggested to be related to preterm birth (10). In the same trial, low birth
weight frequency was higher in mothers who had anti-TPO antibody and 65%
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of infants with low birth weight were preterm. It was not reported increased
risk in rate of SGA or LGA.

In our trial 24 of the 237 babies (10.1%) were preterm. Premature birth fre-
quency in mothers with overt hypothyroidism was 7.4%. Only one of the au-
toantibody positive cases had premature birth (3%). There was no premature
birth in patients with subclinical hypothyroidism. It was not found association
between autoantibody and premature birth in mothers with overt or subclinical
hypothyroidism.

When birth weights were evaluated 6 babies were SGA (2%), 28 babies were
LGA (12%) and 203 babies were AGA (86%). Only one of 95 babies born to
mothers with hypothyroidism was SGA (1.1%), 17 of them were LGA (17.9%).
Two of 5 babies born to mothers with hyperthyroidism were LGA (40%), 1 of
them was SGA (20%). Five of 33 babies born to mothers with Hashimoto’s
disease were LGA (15.2%), one of them was SGA (3%). Thyroid hormones or
presence of autoantibodies did not have effect on being SGA.

In the Tuija Mannistd’s study perinatal mortality was found to be 2-3 times
higher in autoantibody positive mothers (10). In our study, it was not found
any association positive autoantibody and perinatal mortality.

In neonatal period, thyrotoxicosis is seen less than 2% and resulted with 22%
mortality. 10-20% of babies born to mothers who were treated with prop-
ylthiouracil during pregnancy, developed neonatal hypothyroidism (20). This
type of neonatal hypothyroidism usually regresses within 5 days after delivery
(21). Lian et al. evaluated 35 babies that born from mothers with hyperthyroid-
ism. In this study, abnormal thyroid function ratio was 48% and this ratio was
statistically significant in the babies born to untreated mothers. It was noted
that primary hypothyroidism ratio was 29.4%, subclinical hypothyroidism ratio
was 29.4%, hypothyroxinemia ratio was 35.3% and central hypothyroidism
was 95.9% (22). Another study reported that subclinical hyperthyroidism was
a temporary situation and has no adverse effect (23). In our study, there was
no adverse finding on 37 babies that born to mothers with subclinical hyper-
thyroidism. Thyroid function tests were totally normal. Two of 5 (%40) babies
whose mothers had clinical hyperthyroidism had >20 ulU/mL TSH levels
within the first week. But TSH levels of these two cases were return to normal
in second week. This frequency is consistent with Lian XLs study results. The
mothers with hyperthyroidism did not have thyroid stimulant antibodies and
all of them were treated with propylthiouracil during pregnancy. LGA incidence
was as high as 40% in babies born to mothers with hyperthyroidism. We
found that maternal hyperthyroidism did not increase SGA risk and perinatal
mortality. We did not encounter any morbidity.

Infants of mothers with thyroid disorders have increased risk for thyroid func-
tion abnormalities. Treatment of these infants can be started earlier by exam-
ination of thyroid function in the first week.
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