
168

Management of thyroid hypofunction during
pregnancy: a real-world experience in a secondary 
endocrine centre in Liguria

Introduction
 
Liguria is a north-western region of Italy with about 1.5 

million people living in four provinces; the province of Savona 
has a population of about 280,000. This district has several sec-
ondary and primary public health service endocrinology cen-
tres, but no tertiary centre. Data on the prevalence of positive 
thyroid antibodies postpartum [1] and preliminary data on the 
management of hypothyroidism in pregnancy in Liguria [2] were 
published in 2008. Recently, data on iodine load [3] and thyroid 
volume [4] in Savona and the nearby district of Genoa have also 
been published. While the therapeutic management of hyper-
thyroidism in pregnancy in Liguria has been investigated in a 
multicentre study [5], to our knowledge no data are currently 
available on the real-world management of thyroid hypofunc-
tion in pregnancy.

It is well known that pregnancy has a considerable impact 
on thyroid hormone metabolism [6], thyroid gland size [7] and 
iodine requirements [8]. The high reserve capacity of a normal 
thyroid gland allows the biological stress of pregnancy to be 
overcome. Subclinical hypothyroidism (SCH) —defined as an 
elevated thyrotropin (TSH) concentration with normal serum 

levels of free-thyroxine (f-T4) —affects at least 10% of women 

[9, 10]. In pregnancy, the prevalence of SCH depends on the TSH 
reference range used, and may reach 25% [11-14]. Thyroid dys-
function in pregnant women is almost always caused by chronic 
autoimmune thyroiditis [12, 15]. Overt hypothyroidism (OH; TSH 
concentration >10 mU/l, with f-T4 below the reference value) 
is less frequently (<1%) diagnosed in pregnancy [16-18]. OH and 
SCH in pregnancy have been addressed in several guidelines 
and statements [19-25]. These have focused on the early detection 
and management of thyroid hypofunction in order to prevent 
potential adverse maternal and foetal outcomes. In 2004, it was 
suggested that previous levothyroxine (L-T4) dosages should 
be increased by about 30% [20]. Subsequently, trimester-specific 
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Real-world management of hypothyroidism in pregnancy

TSH ranges were reported [21] and it was suggested that L-T4 
should maintain TSH levels <2.5 mIU/l in the first and sec-
ond trimesters and <3.0 mU/l in the third trimester [22]. More 
recently, a wider range of normal TSH levels was proposed, if 
no institutional normal range is available, and greater attention 
to the presence of thyroid autoimmunity was recommended 
[25]. In a recent meta-analysis, an increase in miscarriage was 
associated with inadequate control of hypothyroidism (TSH 
levels >4 mIU/l); however, higher rates of gestational diabetes 
mellitus (GDM), pre-eclampsia and premature delivery seemed 
to be caused by L-T4 over-treatment [26]. Moreover, the adher-
ence of physicians to statements and guidelines may be subop-
timal [20-25]; consequently, the actual management of SCH/OH 
in pregnancy may differ from the ideal management. We ana-
lysed the long-term management of thyroid hypofunction in a 
single secondary centre located in the Savona district, in order 
to evaluate adherence to specific recommendations. The study 
covered pre-gestational examinations, L-T4 treatment to main-
tain adequate TSH levels, adherence to scheduled endocrine 
examinations in pregnancy, and maternal and foetal outcomes.

Materials and methods

Subjects
Subjects were identified from medical records at the Endocrine 
Unit of Priamar Clinical Diagnostic Centre referring to the pe-
riod 1999 to 2019. Exclusion criteria were: age less than 18 
years; twin or higher-order gestations; administration of oth-
er medications known to affect thyroid function during preg-
nancy; and lack of an e-mail address. We selected 129 women 

examined for Hashimoto’s thyroiditis (HT) and other thyroid 
dysfunctions during pregnancy. Pre-conception thyroid diag-
noses were: HT (n=68), SCH with negative thyroid antibodies 
(n=26), uni-nodular or multi-nodular goitre (n=25), post-sur-
gical hypothyroidism (n=9), and congenital hypothyroidism 
(n=1). Two thyroid cancer patients were also enrolled because 
they had been disease-free for a long time (undetectable thy-
roglobulin with negative thyroglobulin antibodies; negative 
neck ultrasonography). In all women, demographic variables, 
parity, smoking habits, iodine intake and current therapies 
were recorded (Table 1); 161 pregnancies were monitored. Af-
ter confirmation of pregnancy, gestational age was determined 
from the date of the last menstrual period, adjusted accord-
ing to ultrasound (US) findings, and expressed in full weeks. 
The pregnancies were subdivided into three groups according 
to when they were monitored: before 2011 (group 1, n=66), 
between 2011 and 2017 (group 2, n=67), and from 2018 to 
the end of data collection (group 3, n=28). Twenty-five wom-
en were evaluated for 2 (n=20), 3 (n=4), or 4 (n=1) pregnan-
cies. One woman had 2 pregnancies in two different groups. 
Pre-conception examination was not performed in 36 out of 
161 pregnancies. In these pregnancies pre-conception data 
were collected retrospectively. In 12 pregnancies, the outcome 
was not available. Twenty-one women were not on L-T4 at the 
time of pre-conception examination. All subjects on/starting 
L-T4 were instructed to take the drug on an empty stomach and 
not to take other drugs concomitantly. Adherence to this reg-
imen was confirmed at each subsequent contact/visit. As this 
evaluation was retrospective, no formal request was made to 
the Liguria Ethics Committee. All women gave written consent 
for data collection.

Table 1 Pre-conception clinical and biochemical data. Pre-conception hormone data were available in 57, 49 and 22 women in groups 1, 2 and 3, 
respectively. Pre-conception TPOAb levels were available in 49, 45 and 19 women in groups 1, 2 and 3, respectively. Continuous data are reported as 
medians (IQR).

ALL GROUPS
N=161

GROUP 1
N=66

GROUP 2
N=67

GROUP 3
N=28

SIGNIFICANCE
P

Age (years) 34 (31–38) 34 (30–36) 36 (31–39) 34 (31–38) 0.05 (a)

Years since thyroid diagnosis 5.0 (2.0–10.0) 4.0 (2.0–8.0) 5.0 (2.0–21.0) 4.5 (1.0–13.5) 0.22

BMI (kg/m2) 22.7 (21.0–24.6) 22.6 (21.2–24.8) 22.7 (20.6–24.1) 23.4 (20.3–25.2) 0.80

Parity at pregnancy (n)

- nulliparous
- > 1 pregnancy

74
87

31
35

31
36

12
16

0
0.93

Previous miscarriage (n) 53 21 21 11 0.63

Smoking during pregnancy (n) 58 22 20 16 0.17

Use of iodine supplements (n) 17 2 5 10 <0.0001

ART case (n) 10 5 3 2 0.72

TSH (mIU/l) 1.76 (0.80–3.29) 1.60 (0.70–3.80) 1.70 (0.69–2.92) 2.42 (1.62–4.32) 0.08

f-T4 (pmol/l) 14.4 (12.5–17.1) 14.4 (12.8–17.6) 15.1 (12.6–17.6) 11.3 (10.6–15.4) 0.04 (b)

TPOAb positive (%) 66 67 62 68 0.83

L-T4 treated (n) 110 51 44 15 0.06

L-T4 dosage (µg/kg b.w./day) 1.29 (0.93–1.57) 1.31 (0.96–1.63) 1.31 (0.99–1.60) 0.88 (0.69–1.35) 0.02 (c) 

Dunn's post-ANOVA test: a) Group 1 vs Group 2 P=0.05; b) Group 2 vs Group 3 P=0.06; c) Group 1 vs Group 3 P=0.02, Group 2 vs Group 3 P=0.03. 
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Protocol
At the pre-pregnancy visit, women were informed of the need 
to start L-T4 or increase their L-T4 dosage when pregnancy was 
confirmed. According to the year in which pregnancy began, 
hypothyroidism was managed in accordance with the available 
literature data. In Group 1 pregnancies, women were advised 
that the amount of L-T4 would be increased by 20-30% [20]; in 
groups 2 and 3, women were advised that the amount of L-T4 
would be increased step by step to maintain TSH at the level 
recommended by current guidelines [22, 25]. After the first adjust-
ment, L-T4 was increased in these two groups also according 
to the increase in body weight (b.w.), with an arbitrary increase 
of 25 μg/week per 2 kg b.w. increase. An iodine intake of >150 
μg/day was recommended. The first clinical and hormonal 
examination was performed at week 8 (median; interquartile 
range, IQR weeks 3–11) in 157 pregnancies. In 4 pregnancies, 
early miscarriage occurred (weeks 4–8). After week 8, wom-
en periodically (generally every 4–6 weeks) underwent only 
gynaecological examinations. During pregnancy, endocrine 
surveillance was conducted by e-mail. Women were asked to 
send in their clinical data (estimated week of gestation, b.w., 
arterial pressure, L-T4 dosage, changes in other therapies), 
thyroid data (TSH, f-T4, total-T4 if available) and clinical bi-
ochemistry data (full blood count, glycaemia and urinalysis). 
A median of approximately 4 (IQR: 3-5) serum samples were 
obtained from each woman. When excluding women with early 
miscarriage (n=4), women with subsequent spontaneous/ther-
apeutic interruption of pregnancy (n=15), and women lost to 
follow-up (n=6), the mean number of thyroid tests increased 
from 3.6 (±1.6 SD) to 4.0 (±1.4).

At the end of the gestational period, all women were invited 
to reduce their L-T4 dosage and to undergo clinical examina-
tion 1–2 months after delivery. At this examination, data on the 
delivery and the neonate at birth were also collected. New data 
on thyroid function (f-T4, TSH) and thyroperoxidase antibody 
(TPOAb) levels were examined, to judge the need for changes 
in L-T4 therapy. Any further information regarding the health 
of the baby was evaluated.

Outcomes
In this study, the primary aim was to evaluate pregnant wom-
en’s adherence to a regimen that maintained TSH in a gesta-
tional normal range according to current guidelines. We also 
evaluated overall compliance with the endocrinologist’s ad-
vice. Thyroid function was monitored post-partum to evaluate 
the consequences of L-T4 treatment. The secondary aim was to 
evaluate delivery data. Pre-term delivery was defined as birth 
before the 37th week of gestation. Miscarriage was defined ac-
cording to Kolte et al. [27]. 
Biochemical pregnancy loss was defined on the basis of re-
duced/negative βhCG; early miscarriage was defined as the 
loss of an embryo before the 10th week. Recurrent pregnancy 
loss (RPL) was defined as a history of 2 clinical miscarriages, 
not necessarily consecutive. Stillbirth was defined as birth of 
an infant that had died in the uterus after the 20th week of ges-
tation. Neonatal admission was defined as the admission of a 
neonate to the neonatal intensive care unit (NICU), mainly due 
to foetal distress or icterus.

Laboratory examinations
Serum samples were analysed in the Public Health Service lab-
oratory of the Azienda Sanitaria Ligure 2 (ASL 2) in Savona 
(Italy) by means of electrochemiluminescence immunoassay, 
using the Cobas automated analytics platform (Roche Diag-
nostics, Mannheim, Germany). Non-pregnancy normal ranges 
are 12.0 to 22.0 pmol/l for f-T4 and 0.3 to 4.2 mIU/l for TSH. 
The functional sensitivity of the TSH assay is 0.03 mIU/L, with 
intra- and inter-assay coefficients of variation of 3% and 7%, 
respectively. No trimester-specific TSH ranges were available. 
From 2017 onwards, normal TSH reference values were taken 
from the available literature [25, 28]. Several commercial methods 
were used for TPOAb evaluation during the study period, and 
negative TPOAb values were assigned according to the normal 
ranges reported by the manufacturers. Total T4 (TT4) was eval-
uated by radioimmunoassay only in private laboratories, which 
centralized the results to a reference centre in Northern Italy. 
Non-pregnant normal TT4 reference levels are 45–110 μg/l. 
According to the American Thyroid Association (ATA) 2017 
guidelines [25], a clinically acceptable TT4 range in pregnancy 
can be calculated by raising the non-pregnant limit by 50% af-
ter the 16th week of pregnancy. Before that time (weeks 7–16), 
the normal TT4 range was calculated according to Weeke et 
al. [29]. When available, urinary iodine concentration (UIC) was 
used as a biochemical marker of iodine status. UIC was quan-
tified in morning spot urine samples by means of commercial 
colorimetric methods, as already reported [3]. In our regional 
area, the non-pregnant median UIC level is 101.0 μg/l (IQR 
67.0-145.8 μg/l).

Statistical methods
Body mass index (BMI) was calculated on the basis of the 
weight (kg) and height (m) reported in the medical files, ac-
cording to the formula: kg/m2. A high gestational weight gain 
was defined as a total gain >24.5 kg. Smoking was stratified 
as yes/no (yes meant a minimum of 5 cigarettes daily; women 
who stopped smoking during pregnancy were also regarded as 
smokers). We based the diagnosis of HT on the documentation 
of TPOAb positivity and a heterogeneous hypoechoic pattern 
on US examination. SCH was defined as a serum TSH level 
from 4 mIU/l to 10 mIU/L with normal serum f-T4. OH was 
defined as a TSH level >4 mIU/l with decreased f-T4 concen-
tration, or TSH >10 mIU/L, regardless of f-T4 level. Definitions 
were taken from the 2017 ATA recommendations [25]. Gestation-
al hypertension was defined as new-onset hypertension without 
proteinuria with blood pressure >140/90 mmHg after 20 weeks’ 
gestation [30]. GDM was defined according to the standard di-
agnostic criteria established by the American Diabetes Associ-
ation [31]. Categorical variables were described as percentages, 
and continuous variables as mean, SD, median and IQR. Con-
tinuous variables were compared by means of the two-tailed 
Kruskal-Wallis analysis of variance, Mann-Whitney test, and 
Wilcoxon test when applicable. For categorical variables, per-
centages were compared by means of Chi-square tests. P values 
<0.05 were considered statistically significant. All statistical 
analyses were performed by means of GraphPad 8.4.0 software 
(San Diego, CA, USA). Data collection and subsequent analysis 
were performed in compliance with the Helsinki Declaration.

Giusti M
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Results

Clinical data and thyroid data
No differences in time from thyroid diagnosis, BMI, parity, pre-
vious miscarriages, smoking habits and pre-pregnancy assisted 
reproductive technology were noted among the 3 pregnancy 
groups (Table 1). Instead, slight but significant differences in 
age were noted (P=0.05). From <2011 to 2019, a small number 
of women were instructed to take iodine supplements before 
pregnancy, but this number increased over time (P<0.001). 
The data showed a decreasing trend in exogenous L-T4 treat-
ment over time when thyroid dysfunction necessitated this 
therapy before the beginning of pregnancy (Table 1). Figure 1 
shows the percentages of subjects in whom L-T4 was started/
increased, unchanged or stopped/decreased during pregnan-
cy (see also Appendix). In the whole population, changes in 
L-T4 treatment were significant (P<0.0001) during pregnancy. 
At the first evaluation after confirmation of pregnancy (medi-
an week 8), a higher percentage of women in group 3 than in 
groups 1 and 2 were seen to have started/increased L-T4 treat-
ment (P=0.16); the trend in L-T4 increase during pregnancy 
progression was similar in the three groups (median week 32: 
P=0.65), while withdrawal/decrease of L-T4 therapy was re-
corded only in group 2 (2.2%) (median week 38: P=0.55; see 

also additional material). In the 1st trimester, TSH values were 
available in 86% of evaluable pregnancies (median 1.87 mI-
U/l; 0.82–3.80 mIU/l), f-T4 in 80% (15.2 pmol/l; 12.9–17.5 
pmol/l) and TT4 in 31% (112.5 μg/l; 92.3–130.0 μg/l). In 
the 2nd and 3rd trimesters, TSH values were available in 82% 
(median 1.75 mIU/l; 0.92–2.83 mIU/l) and 79% (median 1.20 
mIU/l; 0.52–2.22 mIU/l) of pregnancies, f-T4 in 77% (13.3 
pmol/l; 11.2–15.2 pmol/l) and 71% (12.1 pmol/l; 10.0–14.5 
pmol/l) and TT4 in 33% (124.0 μg/l; 112.0–147.0 μg/l) and 
24% (127.0 μg/l; 105.3–141.3 μg/l). Comparison of trimesters 
showed a significant downward trend in TSH (P<0.002) and 
f-T4 (P<0.0001) and a significant increase in TT4 (P=0.01) 
levels. On post-ANOVA, TSH levels were lower in the 3rd tri-
mester than in the 1st (P=0.02) and 2nd (P=0.02), f-T4 levels 
were higher in the 1st trimester than in the 2nd (P<0.001) and 
3rd (P<0.001), and TT4 levels were lower in the 1st trimester 
than in the 2nd (P=0.01). TPOAb levels were recorded during 
pregnancy in 88% of pregnancies in which a history of deliv-
ery (n=137) was available. In 4 pregnancies, TPOAb levels 
changed from positive to negative. Figure 2 reports changes 
in TSH levels during pregnancy in the 3 groups (ANOVA, 
P=0.03). TSH levels were significantly lower in group 1 than 
in group 3 at the 1st evaluation (P=0.03) and remained signifi-
cantly lower in groups 1 (P=0.03) and 2 (P=0.02) than in group 
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Figure 1 Colour pie charts reporting changes in L-T4 treatment from previous observation in all pregnancies (week 8 – week 38). The number of 
observations is reported under each chart.

Figure 2 Mean (± SD) levels of TSH, f-T4 and TT4 in gestational trimesters in the three pregnancy groups.
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3 at the evaluation during the 3rd trimester. At the first eval-
uation during pregnancy, TSH levels <0.3 mIU/l were noted 
more frequently in groups 1 (16%) and 2 (9%) than in group 3 
(0%), while TSH >4.0 mIU/l was recorded more often in group 
3 (38%) than in groups 1 (19%) and 2 (19%). During the 3rd 
trimester, TSH levels <0.3 mIU/l were noted only in groups 1 
(17%) and 2 (19%), but not in group 3 (0%), while TSH levels 
>4.0 mIU/l decreased from group 1 (12%) to groups 2 (4%) 
and 3 (4%). Free-T4 levels differed widely among the groups 
during the 1st (P<0.0001) and 3rd trimesters (P=0.05) (Figure 2). 
These levels were lower in group 3 than in the other groups at 
the 1st evaluation (vs group 1: P<0.0001; vs group 2: P=0.004), 
and remained significantly lower than in group 1 (P=0.04) at 
the last evaluation. In all groups, the percentages of women 
with hypothyroxinaemia increased significantly from the 1st tri-
mester (group 1: 6%, group 2: 17%, group 3: 48%; P<0.0001) 
to the 3rd trimester (group 1: 32%, group 2: 55%, group 3: 68%; 
P=0.02). In groups 1 (P=0.001) and 2 (P<0.0001), but not in 
group 3 (P=0.17), the percentage of women with hypothyrox-
inaemia was higher in the 3rd trimester than in the 1st trimester. 
Slight hyperthyroxinaemia was noted only at the 1st evaluation 
during pregnancy in groups 1 (4%) and 2 (10%). TT4 was not 
routinely evaluated; the frequency of this evaluation decreased 
from group 1 (45% of all pregnancies) to group 3 (25%). No 
difference in TT4 values was noted among the groups at the 
first and last examinations during pregnancy, but during the 2nd 
trimester TT4 was significantly lower in group 1 than in group 
2 (P=0.006) (Figure 2).

Obstetric and neonatal outcomes
The outcome of pregnancy was unknown in 4 and 2 cases in 
groups 1 and 2, respectively. In groups 1, 2 and 3, pregnan-
cy was interrupted in 15%, 11% and 8% of cases, respectively 
(P=0.78). The causes of pregnancy termination are detailed in 
the additional material. Only in a single group 1 woman were 
two consecutive pregnancy losses recorded. GDM was diag-
nosed during pregnancy in 11%, 9% and 16% of women in 
groups 1, 2 and 3, respectively (P=0.98). Gestational hyperten-
sion and pre-eclampsia were observed in 4%, 2% and 4% of 
women in groups 1, 2 and 3, respectively (P=0.77). Maternal 
b.w. on delivery was documented in 48% of full-term preg-

nancies. Total median weight gain was 14 kg (IQR 11–17 kg) 
in group 1, 14 kg (9–16 kg) in group 2 and 12 kg (9–14 kg) in 
group 3 (P=0.20). A high gestational weight gain was observed 
in just one case, in group 2. The mode of delivery was reported 
in 130 medical records: vaginal (n=89; 67%) and spontaneous 
(n=81; 62%) in the majority of cases; caesarean section in 33% 
(n=43). In groups 1, 2 and 3, delivery was vaginal in 76%, 62% 
and 67% of pregnancies (P=0.61) and by cesarean section in 
24%, 38% and 33%, respectively (P=0.26). In 136 pregnan-
cies, the median week of delivery was week 38.0 (IQR 37.0–
39.0): 37.0 (37.0–39.0), 38.0 (36.5–39.0) and 39.0 (37.5–39.0) 
in groups 1, 2 and 3, respectively (P=0.18). Premature birth 
(gestational age <37 weeks) was reported in 25%, 25% and 
21% of cases in groups 1, 2 and 3, respectively (P=0.89). Only 
2 pre-term newborns in group 1 were admitted to the NICU 
with respiratory distress. Neonatal birth weight was slightly 
lower in group 2 (median 3.15 kg; IQR 2.79–3.37 kg) than in 
groups 1 (3.27 kg; 2.91–3.66 kg) and 3 (3.24 kg; 3.09–3.60 
kg) (P=0.06). The APGAR score was reported in 71%, 78% 
and 88% of medical files (P=0.26). The median (9.0) values of 
1-minute scores were similar in the three groups, with an IQR 
of 9–10 in groups 1 and 2, and 9–9 in group 3. The 5-minute 
values of median (10.0) scores and IQR (10–10) were the same 
in the three groups.

Post-partum maternal and newborn outcome
Post-partum information was available in the majority (n=125) 
of pregnancies with known outcome (n=130): in 100%, 95% 
and 92% in groups 1, 2 and 3, respectively. The median time 
from delivery to examination was 10 weeks (IQR 7–16) in 109 
records, without significant differences among groups [group 1: 
11 weeks (7–16), group 2: 11 weeks (7–18), group 3: 7 (6–11); 
P=0.14]. There was a significant (P<0.001) increase in BMI 
(n=93) from pre-pregnancy (22.6 kg/m2; 20.5–24.5 kg/m2) to 
post-partum examination (23.9 kg/m2; 21.2–26.8 kg/m2). In 
88% of women, the median L-T4 dosage was 1.27 μg/kg b.w. 
(IQR 0.92–1.62 μg/kg b.w.). Figure 3 shows the percentages of 
women in whom L-T4 was decreased, unchanged or stopped 
after delivery. No differences in percentages were noted among 
the groups (P=0.80). Hormonal data on post-partum examina-
tion are reported in table 2.

Giusti M

Figure 3 Colour pie charts showing the percentages of women in the different pregnancy groups in whom L-T4 was decreased, unchanged or stopped 
after delivery. The numbers of observations are reported under the charts.
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No significant difference in TSH levels was noted among the 
groups, while a significant (P=0.01) decrease in f-T4 levels 
from group 1 to group 3 was observed. Dunn’s post-ANOVA 
test documented significantly lower f-T4 levels in group 3 than 
in group 1 (P=0.01). The percentage of women with TSH in the 
normal range and without subclinical or clinical hyperthyroid-
ism increased from group 1 to group 3. Overt hypothyroidism 
and isolated hypothyroxinaemia were noted only in group 1 
and group 3, respectively (Table 2).

Clinical information on offspring was reported in the re-
cords of 120 mothers, with a lag >1 year from delivery in 103 
cases (median lag 4 years; IQR 2–7 years). Offspring malfor-
mations and post-natal diseases were reported in 8 males. In 
pregnancies in group 1, post-natal neuropsychiatric diseas-
es were reported (autism spectrum disorder, epilepsy, atten-
tion-deficit/hyperactivity disorder). In two newborns in group 
2, reflux nephropathy requiring nephrectomy, and a congenital 
cholestatic liver disease of unknown aetiology and requiring 
liver transplantation were reported; one patent ductus arterio-
sus is still under evaluation. In group 3 newborns, a single um-
bilical artery and a congenital blepharoptosis were reported.

 
Discussion

While optimal control and treatment of OH in pregnant 
women are mandatory, in order to reduce the associated poten-
tial risks, the use of an interventional approach in SCH is still 
debated [32]. Elevated TSH levels seem to be associated with 
pregnancy loss [15, 33], prematurity [33] and neonatal distress syn-
drome [34]. However, large randomized clinical trials have failed 
to show any improvement in the cognitive function of offspring 
born to L-T4-treated SCH mothers [35]. A review by Maraka et 
al. [36] confirmed that SCH in pregnancy was associated with 
multiple maternal and neonatal adverse outcomes, but failed to 
ascertain a role of L-T4 therapy in preventing these outcomes. 
Koreovaar et al. [37] analysed 47,045 pregnant women, 3.1% of 

whom had SCH, 2.2% isolated hypothyroxinaemia (decreased 
f-T4 levels with normal TSH levels), and 7.5% positive TPOAb 
titres, and observed a higher risk of pre-term birth. In contrast, 
a review by Dong et al. [38] did not find an association between 
SCH and RPL; in the authors’ opinion, L-T4 treatment was not 
supported by observational studies conducted to date. How-
ever, Cellini et al. [39] recently reported a higher risk of RPL 
in women with isolated high TPOAb titres and in those with 
positive TPOAb titres plus concurrent non-endocrine autoim-
mune disorders. Finally, a meta-analysis by Ge et al. [40] found 
an increased risk of neurodevelopmental disorders in offspring 
of SCH mothers, which further underlines the need for routine 
measurement and timely treatment of thyroid hypofunction in 
pregnancy. Moreover, studies published since the publication 
of the 2017 ATA guidelines [25] have suggested that L-T4 treat-
ment should be undertaken before conception or early in the 
first trimester of pregnancy only in women with TSH >10 mI-
U/l and TPOAb positivity [41]. A meta-analysis by Nazarpour 
et al. [42] reported that L-T4 treatment in SCH pregnant wom-
en could reduce pregnancy loss. In present study, we analysed 
the real-world management of thyroid hypofunction, from 
pre-conception to post-gestational examination, in a cohort of 
women living in the Savona district. The analysis covers a long 
period in which several recommendations and guidelines were 
issued [19-25]. Our data suggest that the management of thyroid 
dysfunction has improved over time.

Few real-world studies have investigated thyroid function 
control in pregnant women. Sitoris et al. [43] recently performed 
a cross-sectional retrospective analysis of 1521 pregnant wom-
en in Belgium, who were followed up from 2013 to 2014. 
These authors reported a significant risk of NICU admission 
in newborns from mothers with positive thyroid autoimmun-
ity and a tendency to pre-eclampsia, and low birth weight in 
newborns from mothers with SCH, defined as an institutional 
TSH level >3.7 mIU/l. In a retrospective cohort study of preg-
nancies with at least one TSH measurement, documented in 
Canada between 2014 and 2017, a total of 4417 (4.0%) preg-

Real-world management of hypothyroidism in pregnancy

Table 2 Free thyroid hormones and TSH levels (median; IQR) recorded during post-pregnancy evaluation in the three groups of women under evaluation. 
Data are sub-classified (%) as being in the low-normal, normal or high-normal range.

GROUP 1 GROUP 2 GROUP 3 SIGNIFICANCE P

Number of data available 50 46 20

TSH mIU/l (median, IQR) 0.14 (0.03–1.06) 0.66 (0.09–1.37) 0.47 (0.05–1.10) 0.24

TSH <0.3 mIU/l (%) 62 40 45

0.004TSH 0.3-4.2 mIU/l (%) 28 60 55

TSH >4.2 mIU/l (%) 10 0 0

Number of data available 48 45 20

f-T4 pmol/l (median, IQR) 16.0 (14.2–20.3) 15.6 (11.7–18.0) 12.8 (10.4–16.2) 0.01 (a)

f-T4 <12.0 pmol/l (%) 17 29 45

0.18f-T4 12.0-21.9 pmol/l (%) 71 62 50

f-T4 >21.9 pmol/l (%) 12 9 5

(a) Dunn’s post-ANOVA test: group 1 vs group 3 P=0.01
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nancies showed TSH levels >4.0–9.9 mIU/l; L-T4 (median 50 
μg/day) was started either immediately (n=1808) or after con-
firmation of TSH levels (n=1770), but maternal and neonatal 
outcomes were not reported [44]. The authors stated that only 
45% of treated women needed to continue L-T4 after deliv-
ery, and they hypothesized that current practice may lead to 
over-diagnosis and treatment of SCH [44]. Several surveys of 
physicians’ approaches to SCH have recently been conducted. 
In Israel, a survey involving endocrinologists, gynaecologists 
and obstetricians revealed a certain controversy; when a TSH 
cut-off value of 2.5 mIU/l was considered, 39% of endocrinol-
ogists advised starting L-T4, as opposed to 22% of gynaecolo-
gists/obstetricians [45]. A survey [46] conducted among Endocrine 
Society members after publication of the 2017 ATA guidelines 

[25], but to which only 10% responded, revealed that 53% had 
changed their practice, while 52% still endorsed a TSH lev-
el >2.5 mIU/l for the initiation/increase of L-T4 treatment. In 
addition, the survey revealed that responders expected only a 
small/very small reduction in maternal-foetal complications [46]. 
By contrast, in a 2018 Italian and Romanian survey, most of 
the 759 endocrinologists who participated were convinced of 
an evident association between mild thyroid impairment and 
adverse outcomes in pregnancy [47].

Our data showed a slight increase in gestational age from 
the first to the last group of women, probably as a consequence 
of the large interval between the first (1993) and last (2019) 
pregnancy monitored. No other studies of pregnancy have 
spanned such a long period of time. In a study by Kaski et al. 

[48] involving Iranian women and spanning the period 2007–
2010, the median age at pregnancy was 27 years (range 15–45 
years). In an Indian study [49], the women’s ages ranged from 
17 to 36 years, with the majority in the age-range of 21–25 
years, which was younger than in our study and, in general, 
in Western countries. Pre-conception BMI in our study ranged 
between 21 and 25 kg/m2, which is lower [48] than or similar 

[50] to the ranges reported in other studies. Body weight could 
be a determining factor in the choice of L-T4 dosage at the 
beginning of hormonal therapy or in the adjustment of ther-
apy during pregnancy. In 68% of our pregnancies, L-T4 was 
ongoing pre-pregnancy and, despite a non-significant tendency 
towards less aggressive treatment in the last period (group 3), 
L-T4 therapy was undertaken in >94% of cases. In our group 
1, a generalized 20–30% increase in L-T4 from the pre-preg-
nancy dosage was the initial management choice, as stated by 
Alexander et al. [20] and Yassa et al. [51]. According to the latter, 
in women with HT, who are often on an L-T4 dosage <100 μg/
day before pregnancy, an adequate, one-time L-T4 adjustment 
can be made simply by adding two tablets per week after con-
ception [51]. In other studies, the L-T4 dosage in pregnancy was 
increased according to initial TSH levels and/or TPOAb titres 

[48, 52, 53]. However, these studies did not consider changes b.w., 
which could further modulate the need for L-T4. For each 2 
kg b.w. gain, we arbitrarily suggested a 25 μg/week increase 
over the previous dosage in the majority (>80%) of pregnan-
cies. Our data seem to document progressively greater caution 
towards hyper-treatment than towards hypo-treatment (hypo-
thyroxinaemia), as recommended in the latest guidelines [25]. 
However, we think that hypothyroxinaemia may be the result 

of underestimation of T4 in pregnancy by the current f-T4 as-
say, in that TT4, which is thought to be a reliable parameter [54, 

55], but is not readily available in Liguria, appeared more stable 
in our groups during pregnancy. 

Our data showed inadequate attention to iodine supplemen-
tation before pregnancy; however, an increase in the prescrip-
tion of iodine supplementation during pregnancy was noted 
over time. To meet the iodine needs of non-pregnant, pregnant 
and breastfeeding women, several studies have recommended 
different intakes, ranging from 200 μg to 290 μg/day [6, 8, 23, 52, 

55], although excessive intake (>500 μg/day) must be avoided [8, 

23]. However, the available surveys have reported difficulty in 
routine UIC evaluation [47], and in studies in which it was eval-
uated, more than 50% of women showed UIC <150 μg/l. The 
recommendation of Negro et al. [47] to adopt a more aggressive 
approach to iodine supplementation seems to have been heeded 
in our region. 

The treatment of SCH is claimed to improve maternal and 
neonatal outcomes. In our small number of pregnancies, how-
ever, pregnancy loss and pre-term delivery did not seem to be 
significantly reduced by the better control of thyroid function; 
neonatal weight showed minor changes among the groups. 
Moreover, many controversial data have emerged from obser-
vational, retrospective cohort studies and meta-analyses on the 
possible detrimental effect of SCH on maternal and foetal out-
comes and on the role of L-T4 therapy in pregnancy. In 2017, 
an observational retrospective study [26] which employed the 
International Classification of Diseases – 9th revision – Clinical 
Modification codes, which are not validated for pregnancy com-
plications, reported that the use of L-T4 in women with TSH in 
the range of 4–10 mIU/l was associated with a decreased risk 
of pregnancy loss, but that potential over-treatment was asso-
ciated with an increased risk of pre-term delivery, gestational 
diabetes and pre-eclampsia. Two other recent meta-analyses [40, 

56] found inconsistent associations between SCH in pregnan-
cy and adverse obstetrical outcomes, while on the other hand 
underlining that L-T4 replacement and/or elevated f-T4 in 
pregnancy could increase the risks of pre-eclampsia, small for 
gestational age neonates, pre-term delivery, gestational diabe-
tes and lower intellectual quotient. Finally, in a recent [57] co-
hort study of women with a history of RPL, no association was 
found between borderline SCH (TSH 2.5–4 mIU/l) or thyroid 
autoimmunity and RPL; treatment with L-T4 did not improve 
rates of pregnancy continuation past 10 weeks. However, other 
meta-analyses [14, 37, 42] argue in favour of L-T4 during pregnan-
cy, in order to reduce miscarriage rates and pre-term delivery. 
Two cohort studies reported that L-T4 treatment might prevent 
pre-term delivery in TPOAb-positive pregnant women with 
TSH ≥4 μIU/ mL [52] and that, in GDM, maternal TSH levels >4 
mIU/l seemed to be associated with an increased risk of prema-
turity in offspring and, albeit not statistically significantly, also 
with an increased risk of foetal loss, pre-eclampsia/eclampsia 
and low birth weight [56]. Indeed, in a real-world, single-centre 
study [43] of SCH pregnant women, TPOAb positivity seemed to 
be associated with an increased risk of NICU admission.

The strength of our study is the long period of observation, 
during which different approaches to SCH in pregnancy were 
adopted; moreover, the results cover the entire pathway from 
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pre-pregnancy to the post-natal period. However, it also has 
several limitations. It was a single-centre, retrospective study 
involving a small number of pregnancies; the patient cohort 
was almost exclusively made up of Ligurian women; iodine 
insufficiency in the participants cannot be excluded; the sam-
ple numbers could be too small to allow rare complications of 
pregnancy to be examined.

In conclusion, in our region, adherence to guidelines im-
proved over time and L-T4 over-treatment decreased. How-
ever, adherence to pre-gestational visits and iodine supple-
mentation still need improvement. No significant differences 
in adverse obstetric complaints and perinatal outcomes were 
noted on analysing medical records collected over a long peri-
od of time. However, as recently stated by Toloza et al. [46], un-
resolved matters remain regarding the benefits and risks of the 
routine detection and treatment of maternal sub-clinical thyroid 
disease. In parallel with this focus on thyroid disease, future 
research in Italy should enhance our understanding of smaller 
abnormalities in maternal thyroid function, as well as thyroid 
autoimmunity.

 

References

1. Filippi U, Brizzolara R, Venuti D, et al. Prevalence of post-partum 
thyroiditis in Liguria (Italy): an observational study. J Endocrinol 
Invest. 2008;31:1063-8.

2. Bianchi T, Sidoti M, Ferone D, Minuto F, Giusti M. Management of 
L-T4 treatment in women with hypothyroidism during pregnancy: 
our preliminary experience. J Endocrinol Invest. 2008;31:23.

3. Conte L, Comina M, Monti E, et al. Urinary iodine concentration in 
a cohort of adult outpatients with thyroid diseases in Liguria 14 years 
after the law on salt iodization. Nutrients. 2019;12:11.

4. Giusti M, Sidoti M. Normal thyroid volume in subjects evaluated in 
a primary ambulatory setting in Liguria. Minerva Endocrinol 2021. 
Jan 12. doi: 10.23736/S0391-1977.20.03312-X.

5. Gianetti E, Russo L, Orlandi F, et al. Pregnancy outcome in wom-
en treated with methimazole or propylthiouracil during pregnancy. J 
Endocrinol Invest. 2015;38:977-85.

6. López-Muñoz E, Mateos-Sánchez L, Mejía-Terrazas GE, Bed-
well-Cordero SE. Hypothyroidism and isolated hypothyroxinemia in 
pregnancy, from physiology to the clinic. Taiwan J Obstet Gynecol. 
2019;58:757-63.

7. Vannucchi G, Covelli D, Vigo B, Perrino M, Mondina L, Fugazzola 
L. Thyroid volume and serum calcitonin changes during pregnancy. 
J Endocrinol Invest. 2017;40:727-32. 

8. Harding KB, Peña-Rosas JP, Webster AC, et al. Iodine supplementa-
tion for women during the preconception, pregnancy and postpartum 
period. Cochrane Database Syst Rev 2017;3:CD011761. 

9. McElduff A, Morris J. Thyroid function tests and thyroid autoanti-
bodies in an unselected population of women undergoing first tri-
mester screening for aneuploidy. Aust N Z J Obstet Gynaecol. 2008; 
48:478-80.

10. Singh S, Sandhu S. Thyroid disease and pregnancy. 2020 Jul 24. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2021 Jan.

11. Al Shanqeeti SA, Alkhudairy YN, Alabdulwahed AA, Ahmed AE, 
Al-Adham MS, Mahmood NM. Prevalence of subclinical hypothy-
roidism in pregnancy in Saudi Arabia. Saudi Med J. 2018;39:254-60.

12. Blatt AJ, Nakamoto JM, Kaufman HW. National status of testing for 
hypothyroidism during pregnancy and postpartum. J Clin Endocrinol 
Metab. 2012;97:777-84.

13. Garmendia Madariaga A, Santos Palacios S, Guillén-Grima F, Galof-
ré JC. The incidence and prevalence of thyroid dysfunction in Eu-

rope: a meta-analysis. J Clin Endocrinol Metab. 2014;99:923-31.
14. Li C, Shan Z, Mao J, et al. Assessment of thyroid function during 

first-trimester pregnancy: what is the rational upper limit of serum 
TSH during the first trimester in Chinese pregnant women? J Clin 
Endocrinol Metab. 2014;99:73-9.

15. Zhang Y, Wang H, Pan X, Teng W, Shan Z. Patients with subclinical 
hypothyroidism before 20 weeks of pregnancy have a higher risk 
of miscarriage: a systematic review and meta-analysis. PLoS One. 
2017;12:e0175708. 

16. Krassas GE, Poppe K, Glinoer D. Thyroid function and human re-
productive health. Endocr Rev. 2010;31:702-55. 

17. Medici M, Korevaar TI, Visser WE, Visser TJ, Peeters RP. Thyroid 
function in pregnancy: what is normal? Clin Chem. 2015;61:704-13.

18. Pop V, Broeren M, Wiersinga W. The attitude toward hypothyroid-
ism during early gestation: time for a change of mind? Thyroid. 
2014;24:1541-6.

19. American College of Obstetricians and Gynecologists, Committee 
on Practice Bulletins. ACOG Practice Bulletin. Clinical manage-
ment guidelines for obstetrician-gynecologists. Number 32, Novem-
ber 2001 (replaces Technical Bulletin Number 181, June 1993, and 
Committee Opinion Number 241, September 2000). Thyroid disease 
in pregnancy. Obstet Gynecol. 2001;98:879-88.

20. Alexander EK, Marqusee E, Lawrence J, Jarolim P, Fischer GA, 
Larsen PR. Timing and magnitude of increases in levothyroxine 
requirements during pregnancy in women with hypothyroidism. N 
Engl J Med. 2004;351:241-9.

21. Abalovich M, Amino N, Barbour LA, et al. Management of thyroid 
dysfunction during pregnancy and postpartum: an Endocrine Society 
Clinical Practice Guideline. J Clin Endocrinol Metab. 2007;92:S1-47.

22. Stagnaro-Green A, Abalovich M, Alexander E, et al; American Thy-
roid Association taskforce on thyroid disease during pregnancy and 
postpartum. Guidelines of the American Thyroid Association for the 
diagnosis and management of thyroid disease during pregnancy and 
postpartum. Thyroid. 2011;21:1081-125.

23. De Groot L, Abalovich M, Alexander EK, et al. Management of 
thyroid dysfunction during pregnancy and postpartum: an Endo-
crine Society clinical practice guideline. J Clin Endocrinol Metab. 
2012;97:2543-65.

24. Lazarus J, Brown RS, Daumerie C, Hubalewska-Dydejczyk A, Ne-
gro R, Vaidya B. 2014 European thyroid association guidelines for 
the management of subclinical hypothyroidism in pregnancy and in 
children. Eur Thyroid J. 2014;3:76-94.

25. Alexander EK, Pearce EN, Brent GA, et al. 2017 Guidelines of the 
American Thyroid Association for the diagnosis and management 
of thyroid disease during pregnancy and the postpartum. Thyroid. 
2017;27:315-89.

26. Maraka S, Mwangi R, McCoy RG, et al. Thyroid hormone treat-
ment among pregnant women with subclinical hypothyroidism: US 
national assessment. BMJ. 2017:356:i6865.

27. Kolte AM, Bernardi LA, Christiansen OB, et al; ESHRE Special In-
terest Group, Early Pregnancy. Terminology for pregnancy loss prior 
to viability: a consensus statement from the ESHRE early pregnancy 
special interest group. Hum Reprod. 2015;30:495-8.

28. Yang X, Meng Y, Zhang Y, et al. Thyroid function reference ranges 
during pregnancy in a large Chinese population and comparison with 
current guidelines. Chin Med J (Engl). 2019;132:505-11.

29. Weeke J, Dybkjaer L, Granlie K, et al. A longitudinal study of serum 
TSH, and total and free iodothyronines during normal pregnancy. 
Acta Endocrinol (Copenh). 1982;101:531-7.

30. Scott G, Gillon TE, Pels A, von Dadelszen P, Magee LA. Guide-
lines-similarities and dissimilarities: a systematic review of interna-
tional clinical practice guidelines for pregnancy hypertension. Am J 
Obstet Gynecol. 2020:S0002-9378(20)30846-2.

31. American Diabetes Association. 2. Classification and diagnosis of 
diabetes. Diabetes Care. 2016;39:S13-22.

32. Velasco I, Taylor P. Identifying and treating subclinical thyroid dys-
function in pregnancy: emerging controversies. Eur J Endocrinol. 
2018;178:D1-D12. 

33. Vissenberg R, van den Boogaard E, van Wely M, et al. Treatment of 

Real-world management of hypothyroidism in pregnancy

Gynecological and Reproductive Endocrinology and Metabolism 2021; 2(3):168-177



176

thyroid disorders before conception and in early pregnancy: a sys-
tematic review. Hum Reprod Update. 2012;18:360-73.

34. Lee SY, Cabral HJ, Aschengrau A, Pearce EN. Associations between 
maternal thyroid function in pregnancy and obstetric and perinatal 
outcomes. J Clin Endocrinol Metab. 2020;105:e2015-23. 

35. Hales C, Taylor PN, Channon S, et al. Controlled antenatal thyroid 
screening II: effect of treating maternal suboptimal thyroid function 
on child cognition. J Clin Endocrinol Metab. 2018;103:1583-91.

36. Maraka S, Ospina NM, O'Keeffe DT, et al. Subclinical hypothyroid-
ism in pregnancy: a systematic review and meta-analysis. Thyroid. 
2016;26:580-90.

37. Consortium on Thyroid and Pregnancy—Study Group on Preterm 
Birth, Korevaar TIM, Derakhshan A, Taylor PN, et al. Association 
of thyroid function test abnormalities and thyroid autoimmunity 
with preterm birth: a systematic review and meta-analysis. JAMA. 
2019;322:632-41.

38. Dong AC, Morgan J, Kane M, Stagnaro-Green A, Stephenson MD. 
Subclinical hypothyroidism and thyroid autoimmunity in recurrent 
pregnancy loss: a systematic review and meta-analysis. Fertil Steril. 
2020;113:587-600.e1.

39. Cellini M, Santaguida MG, Stramazzo I, et al. Recurrent pregnancy 
loss in women with Hashimoto's thyroiditis with concurrent non-en-
docrine autoimmune disorders. Thyroid. 2020;30:457-62.

40. Ge GM, Leung MTY, Man KKC, et al. Maternal thyroid dysfunction 
during pregnancy and the risk of adverse outcomes in the offspring: 
a systematic review and meta-analysis. J Clin Endocrinol Metab. 
2020;105:dgaa555.

41. Dong AC, Stephenson MD, Stagnaro-Green AS. The need for dy-
namic clinical guidelines: a systematic review of new research pub-
lished after release of the 2017 ATA guidelines on thyroid disease 
during pregnancy and the postpartum. Front Endocrinol (Lausanne). 
2020;11:193. 

42. Nazarpour S, Ramezani Tehrani F, Amiri M, Bidhendi Yarandi R, 
Azizi F. Levothyroxine treatment and pregnancy outcomes in wom-
en with subclinical hypothyroidism: a systematic review and me-
ta-analysis. Arch Gynecol Obstet. 2019;300:805-19.

43. Sitoris G, Veltri F, Kleynen P, et al. The impact of thyroid disorders 
on clinical pregnancy outcomes in a real-world study setting. Thy-
roid. 2020;30:106-115.

44. Yamamoto JM, Metcalfe A, Nerenberg KA, Khurana R, Chin A, 
Donovan LE. Thyroid function testing and management during and 
after pregnancy among women without thyroid disease before preg-
nancy. CMAJ. 2020;192:E596-E602. 

45. Koren R, Wiener Y, Or K, Benbassat CA, Koren S. Thyroid disease 
in pregnancy: a clinical survey among endocrinologists, gynecolo-

gists, and obstetricians in Israel. Isr Med Assoc J. 2018;20:167-71.
46. Toloza FJK, Singh Ospina NM, Rodriguez-Gutierrez R, et al. Prac-

tice variation in the care of subclinical hypothyroidism during preg-
nancy: a national survey of physicians in the United States. J Endocr 
Soc. 2019;3:1892-906.

47. Negro R, Attanasio R, Papini E, et al. A 2018 Italian and Romanian 
survey on subclinical hypothyroidism in pregnancy. Eur Thyroid J. 
2018;7:294-301.

48. Kashi Z, Bahar A, Akha O, Hassanzade S, Esmaeilisaraji L, Hamze-
hgardeshi Z. Levothyroxine dosage requirement during pregnancy 
in well-controlled hypothyroid women: a longitudinal study. Glob J 
Health Sci. 2015;8:227-33.

49. Rajput R, Yadav T, Seth S, Nanda S. Prevalence of thyroid peroxi-
dase antibody and pregnancy outcome in euthyroid autoimmune pos-
itive pregnant women from a tertiary care center in Haryana. Indian J 
Endocrinol Metab. 2017;21:577-80.

50. Stoian D, Pantea S, Margan M, et al. Individualized follow-up of 
pregnant women with asymptomatic autoimmune thyroid disease. 
Int J Mol Sci. 2016;17:88. 

51. Yassa L, Marqusee E, Fawcett R, Alexander EK. Thyroid hormone 
early adjustment in pregnancy (the THERAPY) trial. J Clin Endo-
crinol Metab. 2010;95:3234-41.

52. Nazarpour S, Ramezani Tehrani F, Simbar M, Tohidi M, Alavi Majd 
H, Azizi F. Effects of levothyroxine treatment on pregnancy out-
comes in pregnant women with autoimmune thyroid disease. Eur J 
Endocrinol. 2017;176:253-65.

53. Negro R, Formoso G, Mangieri T, Pezzarossa A, Dazzi D, Hassan 
H. Levothyroxine treatment in euthyroid pregnant women with auto-
immune thyroid disease: effects on obstetrical complications. J Clin 
Endocrinol Metab. 2006;91:2587-91. 

54. Dickens LT, Cifu AS, Cohen RN. Diagnosis and management of thy-
roid disease during pregnancy and the postpartum period. JAMA. 
2019;321:1928-9. 

55. Kalra B, Sawhney K, Kalra S. Management of thyroid disorders 
in pregnancy: recommendations made simple. J Pak Med Assoc. 
2017;67:1452-5.

56. Yamamoto JM, Benham JL, Nerenberg KA, Donovan LE. Impact of 
levothyroxine therapy on obstetric, neonatal and childhood outcomes 
in women with subclinical hypothyroidism diagnosed in pregnancy: 
a systematic review and meta-analysis of randomised controlled tri-
als. BMJ Open. 2018;8:e022837. 

57. Leduc-Robert G, Iews M, Abdelkareem AO, et al. Prevalence of thy-
roid autoimmunity and effect of levothyroxine treatment in a cohort 
of 1064 patients with recurrent pregnancy loss. Reprod Biomed On-
line. 2020;40:582-92.

Funding: The author received no specific funding for this study.
Disclosure Statement: The author has nothing to disclose.
Ethical approval: All procedures were carried out in accordance with the ethical 
standards of the institution and with the 1975 Helsinki Declaration, as revised 
in 2008.
Informed consent: Informed consent to inclusion in the study was obtained from 
all patients.
Author Contributions: Massimo Giusti: study design, statistical analysis, writing
Acknowledgements: I thank Dr. Marilena Sidoti for her support in collecting Pria-
mar medical files and Mr. Bernard Patrick for his linguistic revision of the paper.

Giusti M

Gynecological and Reproductive Endocrinology and Metabolism 2021; 2(3):168-177



177

Real-world management of hypothyroidism in pregnancy

Appendix

The median L-T4 dosage in women treated before pregnancy was 
1.29 µg/kg b.w. (0.92-1.56 µg/kg b.w.). At the first evaluation during 
pregnancy (median week 8.0; 6.0-10.0 weeks), the median L-T4 
dosage was slightly increased to 1.34 µg/kg b.w. (0.97-1.67 µg/kg 
b.w.); it then remained stable from weeks 21 (16-24) and 32 (29-33): 
1.39 µg/kg b.w. (1.00-1.84 µg/kg b.w.) and 1.39 µg/kg b.w. (1.01-
1.75 µg/kg b.w.), respectively, through to delivery at median week 38 
(37-39) (1.39 µg/kg b.w.; 1.06-1.70 µg/kg b.w.) (P=0.11 on ANOVA).
The table below reports changes in L-T4 dosage from median week 
8 (first evaluation after confirmation of pregnancy) to the time of 

delivery (median week 38) in the 3 groups of women with thyroid 
hypofunction. In the population, the changes in L-T4 treatment 
during pregnancy were significant (P<0.0001). When pregnancy 
was confirmed, a higher percentage of women in group 3 (68.4%) 
than in groups 1 (48.2%) and 2 (43.1%) were seen to have started/
increased L-T4 treatment (P=0.16); the trend in L-T4 increase during 
pregnancy progression was similar in the three groups (median 
week 32: P=0.65), while withdrawal/decrease of L-T4 therapy was 
recorded only in group 2 (2.2%) [groups 1 and 3: 0%] (median week 
38: P=0.55).

L-T4 CHANGES WEEK 8 OF PREGNANCY WEEK 21 OF PREGNANCY WEEK 32 OF PREGNANCY ON DELIVERY

n % n % n % n %

Group 1

Started/increased 27 48.2 35 77.8 38 84.4 20 40.0

Unchanged 26 46.4 8 17.8 7 15.6 28 56.0

Stopped/decreased 3 5.4 2 4.4 0 0.0 2 4.0

Group 2

Started/increased 22 43.1 38 83.4 38 82.6 20 37.0

Unchanged 25 49.0 5 11.6 7 15.2 29 53.8

Stopped/decreased 4 7.8 0 0.0 1 2.2 5 9.2

Group 3

Started/increased 13 68.4 18 90.0 14 73.7 6 33.3

Unchanged 6 31.6 2 10.0 5 26.3 11 61.1

Stopped/decreased 0 0.0 0 0.0 0 0.0 1 5.6

GROUP 1 GROUP 2 GROUP 3 SIGNIFICANCE P

Pregnancies evaluable 62 65 28

Early miscarriage 1 2 1

Miscarriages 6 2 2

Stillbirth 1 0

Chromosomal abnormalities 0 2 0

Voluntary or unknown cause 1 1 0

Total (n; %) 9 (15%) 7 (11%) 3 (8%) P=0.78

The following table reports the causes of spontaneous or therapeutic 
termination of pregnancy in our three groups of women with thyroid 
hypofunction. For each cause, the absolute number is shown. The 

bottom line of the table shows cumulative data as both absolute 
numbers and percentages (in brackets). There was a non-significant 
reduction in pregnancy loss from group 3 to group 1.
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