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Editorial: Thyroid Status in Normal Pregnancy 

Hormonal changes and metabohc demands during 
pregnancy resuit in complex altérations in the biochem­
ical parameters of thyroid function. Many of the changes 
are due to an elevated T4 binding globulin (TBG) con­
centration which is induced by increased estrogen pro­
duction during pregnancy. Thèse gestational changes in 
thyroid function have raised questions about the activity 
of the thyroid in pregnant women. 

Before the introduction of chemical measures of thy­
roid function, the fréquent présence of goiter and the 
elevated BMR in pregnant women suggested a hyperac­
tive thyroid. This impression was reinforced by the his­
tologie picture of follicular hypertrophy and hyperplasia 
found in the thyroids of pregnant women. More recently, 
the goiter bas been attributed to the increased glomerular 
filtration rate in pregnancy which results in an increased 
rénal loss of iodine. In iodine­deficient areas, the thyroid 
gland compensâtes by enlarging and increasing the 
plasma clearance of iodine to produce sufficient thyroid 
hormone to maintain the euthyroid state. 

The decreased plasma inorganic iodine concentration 
during pregnancy results in a smaller iodine pool and an 
increased thyroid clearance of iodine. Since the thyroid 
radioiodine uptake dépends on the size of the iodine pool 
in addition to thyroid­stimulating activity, the thyroid 
radioiodine uptake is elevated in pregnancy. Although 
contraindicated, when pregnant women have been stud­
ied, the radioactive iodine thyroid uptake has been in­
creased. 

Thyroid function was originally monitored by the 
BMR, which was elevated in pregnant women. The BMR 
began to increase during the fourth month of gestation 
and continued to rise slowly until the eighth month with 
an overall 15­20% increase under rigorous basai condi­
tions. The fetoplacental unit accounted for 70­80% of 
the increased oxygen consumption. Increased maternai 
cardiac output accounted for the rest. 

Explanation of thèse findings has led to gênerai ac­
ceptance that the normal pregnant woman is, in fact, 
euthyroid and has been reinforced by the observation 
that net T4 turnover and, presumably, thyroid hormone 
requirements were unchanged in normal human preg­
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nancy. (1) Net T4 turnover was 90 ;ug/day in nonpregnant 
women and 97 ^g/day in pregnant women. The two 
values were identical when expressed as the daily turn­
over per square meter of body surface. 

However, the présence of thyroid stimulatory activity 
in sera of normal pregnant women (2), elevated hCG 
concentrations during the first trimester and the lower 
TSH concentration often observed early in pregnancy do 
raise the possibility of some degree of thyroid hyperfunc­
tion in early pregnancy. 

The issue of thyroid status during pregnancy is of more 
than académie interest. Hypothyroid animais have dif­
ficulty in maintaining their pregnancies. In a study of 
244 pregnant hypothyroid women, the rôle of stillbirth 
was double that of controls (3). However, myxedematous 
women have been reported to carry their pregnancies to 
term successfully. Additionally, there is also the contro­
versial question of maternai transfer of thyroid hormone 
to the fétus (4). Available évidence suggests that T3 and 
T4 cross the placenta but do so with difficulty. Placental 
transfer of thyroid hormone may vary with the stage of 
gestation and aging of the placenta. 

In a récent study of patients with peroxidase defî­
ciency, évidence was presented that thyroid hormone 
does cross the placenta although not in sufficient 
amounts to render the fétus euthyroid (5). In thyrotoxic 
women treated with antithyroid drugs, the maternai free 
T4 at delivery was the best indicator of the neonatal T4 
concentration, again suggesting placental transfer. The 
suggestion has been made that maternai T4 plays a vital 
rôle in early fetal neurogenesis (6). Animal studies have 
supported the importance of cérébral thyroid hormone 
concentrations during the critical period of brain devel­
opment. 

Although there are numerous studies which have de­
termined thyroid function during pregnancy, the availa­
bility of more sensitive and spécifie tests have prompted 
a réévaluation by Glinoer and his colleagues (7) on a 
large sample of 606 women which is reported in this 
issue. The authors found that sérum T4 and T3 concen­
trations did not increase as much during pregnancy as 
would be expected by the increase in TBG. In approxi­
mately one­third of the pregnant women, relative hy­
pothyroxinemia was présent with a higher sérum TSH 
concentration relative to other women in the study. The 
T3/T4 ratio was increased, compatible with preferential 
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ABSTRACT. A prospective study was undertaken during 

pregnancy in 120 euthyroid women presenting with mild thyroid 
abnormaUties (TA): 11 with a past history of thyroid disorder, 

44 with goiter, 20 with nodules, and 45 with thyroid autoanti-
bodies. The aims of the study were to assess whether the pattern 

of thyroid altérations during gestation was différent in women 
with TA compared to that in healthy control pregnant subjects 

and to evaluate possible obstétrical and neonatal repercussions. 
The overall prevalence of underlying subtle thyroid abnor-

malities in the cohort was 17%, probably as the resuit of the 
environmental mbderately low lodme intake. Despite the intrin-

sic heterogeneity of the four groups of women with TA, the 
adaptation of the thyroid to the stress of pregnancy was différent 

from that of the control subjects. Noteworthy were 1) the marked 
élévation of sérum thyroglobulin in women with past history of 

thyroid disorder, goiter and thyroid nodules; 2) the increase in 
goiter size in a third of the goitrous women, associated with 

biochemical évidence of functional stimulation of the gland; 3) 
the indirect évidence of partial thyroidal autonomy in goitrous 

patients; and 4) the increase in the number and size of thyroid 
nodules during gestation. Taken together, the data indicated 

that pregnancy was associated with a greater thyroidal risk in I 
patients with TA compared to healthy subjects. 

In relation to thyroid autoimmunity, most patients remained 

euthyroid during gestation, but in a few cases, TSH was elevated 
at delivery, suggesting diminished thyroidal reserve. Also, 40% 

of newborns from mothers with thyroid autoimmunity had ele-
vated thyroid peroxidase antibody titers at birth, and there was 

a highly significant corrélation between maternai and neonatal 
thyroid peroxidase antibody titers. Finally, thyroid autoimmu-

nity was clearly associated with an increased risk of spontaneous 
abortion (13.3 us. 3.3%; P < 0.001) 

Thyroid function in newborns from mothers with TA was 
normal and not différent from that in controls; similarly, ob-

stétrical features were similar in patients with TA and control 
subjects. 

In conclusion, pregnancy is associated with a greater thyroidal 
risk in women with TA, thereby emphasizing a potential link 

between pregnancy and thyroid disorders. It is recommended 
that patients with known, even subtle, thyroid abnormalities be 

closely monitored during pregnancy, in particular those with a 
goiter, nodules, or thyroid autoimmunity, especially in areas 

with a moderately low iodine intake, where the prevalence of 

mild thyroid disturbances is high. {J Clin Endocrinol Metab 73: 

421-427, 1991) 

IN A RECENT report, we présentée! the résulte of a 

large prospective study of healthy women during 

pregnancy, which was undertaken to evaluate the 

changes in maternai thyroid economy occurring during 

gestation (1). The study was performed in an area with 

a moderately low iodine intake, représentative of many 

Western European cities (2-4). The following main fea-
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tures were found. Maternai thyroidal activity adjusted to 

the marked increase in sérum T4-binding globulin 

(TBG), but there was an overall réduction in the T4/ 

TBG ratio associated with lower free T4 and T3 levels. 

In most cases, however, free hormone levels remained 

within the référence ranges of nonpregnant subjects. 

Moreover, the adjustment of thyroidal sécrétion of T4 

and Ta did not occur equally in ail subjects and led, in 

approximately one third of the subjects, to more pro-

nounced altérations in thyroid function, including rela-

tive hypothyroxinemia, increased T 3 / T 4 ratios (presum-

ably indicating preferential T.3 sécrétion), and increased, 

although normal, sérum TSH concentrations. Also, high 

hCG levels during the fîrst trimester of gestation were 

associated with stimulation of the thyroid, most likely 
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due to a direct TSH-like effect of hCG on the thyroid. 

In addition, a marked increase in sérum thyroglobuhn 

(TG) levels was observed, especially during the iast 

trimester. Finally, increased thyroid volume was com-

mon, and goiter was found in 9% of the women at delivery 

(1). 

The présent study deals with a group of euthyroid 

women investigated from the same cohort, but who had 

not been included in the previous report because they 

presented détectable thyroid abnormalities at entry. The 

aim was to compare this group to the data gathered in 

the healthy subject in order to assess whether the pattern 

of thyroid altérations during pregnancy was différent in 

women with thyroid abnormalities (TA). We also com-

pared possible obstétrical repercussions as well as thyroid 

function at birth in newborns from patients with TA and 

healthy subjects. 

Subjects and Methods 

Subjects and design of study 

The cohort encompassed a total of 726 pregnancies, investi-

gated both cross-sectionally and longitudinally from initial 

présentation to delivery. During the initial évaluation, a de-

tailed history of past gynecological events was obtained, and 

gestational âge was determined by fetal echography using 

standard procédures. Mean gestational âge at booking was 

below 20 weeks in more than 70% of the pregnancies. A detailed 

history of thyroid-related past events was recorded, and the 

thyroid was carefully palpated. The study protocol was accepted 

by the ethical committee of the Faculty of Medicine, and the 

subjects gave informed consent at the initial présentation. 

Among the cohort, 603 healthy pregnant women had no 

détectable thyroid abnormality and constituted the control 

group. On the basis of the initial évaluation, 120 euthyroid 

women were selected because they had discrète thyroid abnor-

malities and constituted the study group. Three patients with 

overt thyroid dysfunction were excluded. Based on the infor-

mation available after initial évaluation, patients with TA were 

classified into 4 groups: 1) past history (PH; n = 11), women 

without goiter, nodules, or thyroid autoantibodies who were 

aware of a past thyroid disorder (such as a goiter during 

adolescence or short term treatment with thyroid hormones); 

2) goiter (G; n = 44), women with an enlarged thyroid volume 

confirmed by echography and without thyroid autoantibodies; 

3) nodularity (N; n = 20), women with a normal thyroid volume 

{Le. <22 mL) presenting small nodules, most often disclosed 

by echography alone, and without thyroid autoantibodies; and 

4) autoimmune thyroid disorders (AI; n = 45), women with 

détectable thyroid autoantibodies regardless of echographic 

fîndings. 

The following parameters were determined at initial prés-

entation: total T4 and T.,, free T4, TBG, TG, T S H , iodine 

concentration in a random urine sample, thyroid autoantibod-

ies, and thyroid volume (TV). In addition, a second blood and 

urine sample was obtained at 32 weeks gestation, and the same 

déterminations were carried out (except for thyroid ultrasonog-

raphy). Information relevant to fetal development was assessed 

by measuring human placental lactogen (hPL), total estradiol 

(E2), and free estriol (E3) levels in maternai sérum during late 

gestation (32 weeks). The last séries of déterminations in 

mothers, including ultrasonography and parameters of thyroid 

function, were performed 3 days after delivery. Finally, thyroid 

function tests (total T4 and T3, free T4, TSH, and TG) were 

performed on cord sérum in ail newborns, and thyroid auto-

antibodies were measured in selected cases. 

Methods 

Total T4 and T3, TBG, TG, total E2, free E3 (Médico-Service, 

Bénélux), hPL, and hCG were measured by conventional RIAs. 

For the détermination of sérum TG in the présence of endoge-

nous TG antibodies, the recovery of radiolabeled TG added to 

test sérum was first assessed, and only those sera yielding 

greater than 80% recovery were considered valid and included 

in the calculations. Free T4 was determined using the two-step 

Gamma-Coat ['^'^I]free T4 (Clinical Assays, Baxter, Cambridge, 

MA). Sérum T S H was determined using a sensitive immunor-

adiometric assay (RIAbead II, Abbott, Chicago, IL). Anti-TG 

autoantibodies were measured by a solid phase RIA (5). Thy-

roperoxidase autoantibodies (TPO-Ab) were determined using 

the DYNO-test anti-TPO kit, kindly provided by Henning 

Gmbh (Berlin, Germany) (6). Urinary iodine concentration was 

assessed using a fully automated Technicon Autoanalyzer, em-

ployingthe Sandell-Kolthoff reaction (7). Conventional thyroid 

ultrasonography was carried out using a short focused, small 

parts 7.5-mHz transducer (SAL-77, Toshiba, Tokyo, Japan). 

The volume of each lobe was estimated using the géométrie 

formula to calculate the volume of an ovoid: volume = (TT/G) X 

W X H X T (where W, H, and T represent width, height, and 

thickness). Total TV corresponded to the sum of both lobes 

(1). Statistical analyses of the data were carried out using the 

S P S S program (Statistical Package for Social Sciences) (1, 8), 

employing parametric and nonparametric tests as appropriate, 

on a PC-compatible Elite-AT computer (Compuline, Brussels, 

Belgium). 

Results 

On the basis of the criteria defined, 120 women among 

726 pregnancies were considered to have mild TA, yield-

ing an overall prevalence of 17% in a population of 

childbearing âge women enrolled in consécutive order, 

thereby minimizing bias in sélection. 

Maternai parameters and spontaneous abortion rates 

Table 1 compares maternai parameters for âge, gestity 

{Le. the number of previous pregnancies), and parity in 

patients with TA and control subjects. In ail groups with 

TA the mean âge was higher, with an average différence 

of 2 yr [ail women with TA, 29.3 vs. 27.3 for controls; P 
< 0.001, by analysis of variance (ANOVA)]. Conse-

quently, gestity and parity were slightly greater in women 
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TABLE 1. Maternai clinical parameters and spontaneous abortion rate 

PH G N AI Controls 

(n = 11) (n = 44) (n = 20) (n = 45) (n = 603) 

Age (yr) 30 ± 2 29 ± 1° 31 ± 1' 29 ± 1' 27 ± 1 

Gestity 2.4 ± 0.4 3.6 ± 0.3' 3.7 ± 0.5° 2.8 ± 0.3 2.9 ± 0.1 

Parity 1.0 ± 0.4 2.2 ± 0.3' 2.4 ± 0.5' 1.5 ± 0.3 1.5 ± 0.1 

Spontaneous 8.0 2.3 5.0 13.3'' 3.3 

abortion 

rate (%) 

Results are expressed as the mean ± SEM for âge, gestity, and 

parity and as percent occurrences for abortions. 

° P < 0.1 vs. control (by one-way ANOVA). 

' P < 0.05 vs. control (by one-way ANOVA). 

' P < 0.01 u«. control (by one-way ANOVA). 

'' P < 0.005 vs. control (by analysis). 

with TA compared to controls [3.9 vs. 2.9 gestations 

(P = NS); 1.8 vs. 1.5 children (P < 0.05, by ANOVA)]. 

Among the four groups with TA, différences in gestity 

and parity were significant only for patients with goiter 

and nodularity. 

Table 1 also shows the rates of spontaneous abortions 

during the course of the présent study. While only 3.3% 

of controls suffered spontaneous abortion, the rate was 

significantly higher in women with TA (10 of 102; 8.3%; 

P < 0.02, by analysis). Interestingly, the high rate of 

fetal loss was primarily due to abortions occurring in 

women with thyroid autoantibodies (6 of 45 vs. 20 of 603 

in controls; P < 0.005, by analysis). Furthermore, it 

was shown by age-matched analysis that the high rate of 

abortions in women with TA was independent of the 

small âge différence compared to healthy women. Sérum 

TSH levels were similar in aborters with autoimmune 

features compared to aborters among the control popu-

lation. Finally, in multiparous women the cumulated 

rates of spontaneous abortions during previous pregnan-

cies ranged from 13-23%, but were not différent in 

patients with TA compared to control subjects. 

Thyroid parameters at initial présentation 

Figure 1 illustrâtes the results of thyroid function tests, 

TG levels, and TV in patients with TA and control 

subjects at booking. For patients with PH, sérum TSH 

and TV were similar to control values, while the satura-

tion of TBG and free T4 levels were significantly higher. 

Thèse différences could be accounted for in part by the 

lower gestational âge at booking of PH patients com-

pared to controls (11 vs. 15 weeks; P < 0.03). However, 

despite a lower gestational âge and similar thyroid vol-

ume, mean sérum TG values were significantly higher in 

PH patients than in controls (52 vs. 31 ng/h; P < 0.05). 

Patients with G, by définition, had an increased TV, 

ranging between 22-58 mL, with a mean of 29 mL, i.e. 

2.4-fold TV of controls. As expected, thèse patients ex-

FlG. 1. Mean (±SE) results for the TBG saturation levels; free T4, 

TSH, and TG concentrations; and TV in patients with TA and healthy 

controls at initial présentation. Statistical analysis was carried out by 

one-way ANOVA (patients us. controls): *, P < 0.05; **, P < 0.01; ***, 

P < 0.005. The level of TBG saturation by T, corresponds to the molar 

T4 to TBG ratio, expressed as a percentage, and was calculated for each 

individuel data set. Référence ranges for nonpregnant female subjects 

are 28-60% for TBG saturation, 10-26 pmol/L for free T,, 0.3-4.5 mU/ 

L for TSH, 0-30 Mg/L for TG, and 22 mL or less for TV. For TG and 

TSH, ail statistical analyses were carried out after log transformation 

of the data. 

hibited significantly higher TG levels than controls. 

They also had significantly higher TBG saturation and 

free T4 levels in spite of identical gestational âges. Con-
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versely, patients with G had a lower mean sérum TSH 

(0.6 mU/L) than controls (0.9 mU/L; P < 0.001), even 

though the mean hCG levels were not différent in the 

two groups (27,000 vs. 25,000 lU/L). 

In patients with N, the mean TBG saturation levels 

and free T4 and TG concentrations were similar to con-

trol values. There was a slight but significant increase in 

mean TV (16 vs. 12 mL; P < 0.001) and a decrease in 

mean basai TSH (0.7 vs. 0.9 mU/L; P < 0.05), as was 

the case for patients with G. 

Finally, in patients with AI, there was a slight but 

significant increase in mean TV compared to the control 

values (16 vs. 12 mL; P < 0.02). In addition and in 

contrast to the two previous groups of patients, mean 

sérum TSH was significantly higher (1.4 vs. 0.9 mU/L; 

P < 0.01), while the other parameters of thyroid function 

were not différent from those in controls. 

Changes in thyroid parameters during gestation 

As reported in our original study (1), gestation in 

healthy subjects was associated with a decrease in both 

the saturation level of TBG and free T4 concentrations. 

The changes occurred progressively with increasing ges-

tational âge, and a plateau was maintained during the 

last months. In patients with TA, the overall décréments 

in the level of TBG saturation (25%) and free T4 concen-

tration (17%) were significantly more pronounced than 

those in control subjects (17% vs. 8%; P < 0.01). In 

control subjects, there was a slight increase in TSH 

levels, mainly during the latter part of pregnancy, but 

the changes took place within the référence limits of 

nonpregnant female subjects. Among patients with TA, 

the overall incrément in TSH was variable and not 

statistically différent from that in control subjects (119% 

vs. 118%). However and in contrast to controls, 6% of 

patients with TA had, at delivery, abnormally high sérum 

TSH levels (from 5-10 mU/L). Gestation was also as-

sociated with a marked increase in TG levels, as observed 

during the first months of gestation in control subjects, 

with a further increase near term; 59% of subjects exhib-

ited elevated sérum TG concentrations (>30 Mg/L) at 

delivery. Among patients with TA, an increase in TG 

above 30 iig/h was found in as many as 83% of patients 

with G, N, and PH at delivery. Finally, urinary iodine 

concentrations were identical in patients with TA and 

control subjects at initial présentation (médian, 52 ^g/ 

L). During late gestation, a similar decrease in urinary 

iodine levels was observed in both groups (médian at 32 

weeks, 42 iig/h). 

Spécifie characteristics in women with TA 

In relation to echographic changes during gestation, 

two interesting findings were observed. In patients with 

N, comparison between echographies at initial présen-

tation and delivery indicated that even though total TV 

did not increase significantly in thèse women, the num-

ber and size of nodules initially présent were increased. 

In 60% of cases nodules showed a doubling in size; most 

of them corresponded echographically to microcysts, be-

tween 5-12 mm of diameter, and were, hence, clinically 

not palpated. Furthermore, in 4 of 20 cases new nodules, 

not présent at initial présentation, were found at deliv-

ery. 

In patients with G, a marked increase in thyroid size 

was observed in approximately one third of the cases, 

with an average incrément of 32% (ranging from 17-

55%). Thèse subjects were characterized by a more pro-

nounced relative hypothyroxinemia during gestation, 

with mean free hormone levels near the lower limit (12 

± 1 pmol/L), lower mean saturation of TBG (26 ± 4%), 

higher mean T3/T4 ratio (30 ± 5), as well as slightly but 

not significantly higher mean TSH (2.5 mU/L) than the 

remainder of patients with G, suggesting a higher degree 

of glandular stimulation. 

Among patients with AI, 37 of 45 (82%) had elevated 

titers of TPO-Ab at initial présentation, in the other 8 

patients only TG-Ab was found. In the patients with 

elevated TPO-Ab, the distribution of TPO-Ab titers 

showed a wide scatter and was asymmetrical, ranging 

between 101-10,000 U/mL. The médian value was 380 

U/mL, and in 25% of cases, TPO-Ab was greater than 

1,000 U/mL. During gestation, a clear-cut drop in TPO-

Ab titers was observed, averaging 70% of the initial 

values (P < 0.001, by Wilcoxon test). Hence, in 50% of 

women with initially elevated TPO-Ab, the titers re-

verted to normal at delivery, and TPO-Ab titers exceed-

ing 1,000 U/mL were found in only 10% of cases. TPO-

Ab titers were also determined on cord sérum in 16 

neonates born to mothers with elevated TPO-Ab at 

initial présentation. In 40%, TPO-Ab levels were ele-

vated at birth, with titers ranging from 105-9,500 U/mL 

(médian value, 403 U/mL). There was a highly signifi-

cant positive corrélation (r = 0.961; P < 0.001) between 

TPO-Ab titers in mothers 3 days after delivery and levels 

in their neonates (Fig. 2). AU neonates had a sérum TSH 

level on the fifth day of life below 20 mU/L, which is 

considered normal for âge. 

Fetal development parameters during gestation 

Five clinical and biochemical parameters relating to 

fetal development during gestation are illustrated in Ta-

ble 2 for patients with TA and control subjects. Gesta-

tional âge and neonatal weight at birth were not signifi-

cantly différent between patients and controls, except in 

the group of patients with PH, in whom neonatal weight 

was slightly lower (at the limit of significance). Similarly, 
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FiG. 2. TPO-Ab titers in mothers at delivery and neonates at birth in 

16 paired data selected from mothers with abnormal TPO-Ab titers at 

initial présentation. The upper limit of the référence range is indicated 

by the shaded area. 

TABLE 2. Obstétrical and fetal development indices 

PH G N AI Controls 

(n = 11) (n = 44) (n = 20) (n = 45) (n = 603) 

Gestational âge 38 ± 2 39 ± 1 39 ± 1 39 ± 1 39 ± 1 

(weeks) 

Birth (kg) 2.9 ± 0.3° 3.3 ± 0.1 3.4 ± 0.1 3.3 ± 0.1 3.3 ± 0.1 

hPL (mg/L) 6.9 ± 0.3' 6.0 ± 0.3 5.6 ± 0.7 5.7 ± 0.4 6.4 ± 0.1 

Free E3 (nmol/ 29 ± 2' 29 ± 3 26 ± 4 32 ± 4 29 ± 1 

L) 

Total E2 (nmol/ 77 ± 7 ' 85 ± 12 57 ± 13 90 ± 11 74 ± 2 

L) 

Results are expressed as the mean ± SEM. 

" P < 0.1 vs. control (by one-way ANOVA). 

* hPL, free E3, and E2 were measured during late gestation (32 

weeks). 

sérum levels of hPL, free E3, and total E2, determined at 

32 week of gestation, indicated no significant différence 

among patients with TA or between patients and control 

subjects. 

Neonatal thyroid function parameters 

Thyroid function tests at birth are compared in Table 

3 for the neonates born to mothers with TA and controls. 

Ail neonates exhibited low T 3 / T 4 ratios (related to the 

classical low T.3 syndrome characteristic of thyroid func-

tion at birth), and there were no significant différences 

among the groups. Similarly, sérum TSH and free T4 

concentrations were équivalent in ail groups, except in 

babies born to mothers with PH, in whom TSH was 

unexpectedly lower. Finally, the highest mean levels of 

sérum TG were found in neonates born to mothers with 

G and the lowest in those born to mothers with AI. 
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TABLE 3. Thyroid function in newboms 

PH G N AI Controls 

(n = l l ) (n = 44) (n = 20) (n = 45) (n = 603) 

T3T4 (xlO') 5.4 ± 0.9 6.5 ± 0.4 5.5 ± 0.5 5.7 ± 0.4 6.0 ± 0.1 

TSH (mU/L) 4.6 ± 0.7' 8.1 ± 1.0 8.4 ± 1.6 8.8 ± 1.3 7.6 ± 0.2 

Free 17 ± 1 20 ± 1 18 ± 1 20 ± 1 20 ± 1 

(pmol/L) 

TG (Mg/L) 62 ± 1 84 ± 8° 75 ± 7 54 ± 6' 71 ± 2 

Results are expressed as the mean ± SEM. 

° P < 0.1 us. control (by one-way ANOVA). 

*� P < 0.05 vs. control (by one-way ANOVA). 

" P < 0.01 vs. control (by one-way ANOVA). 

Discussion 

The aims of the présent study were to describe the 

altérations in thyroid function observed during gestation 

in euthyroid women with mild TA and to compare them 

with a cohort of healthy pregnant subjects. The authors 

are well aware that women with TA constitute a heter-

ogenous group with distinct clinical entities. Nonethe-

less, they do represent together the most fréquent under-

lying thyroid disorders in an unselected population of 

young women. Women with TA represented 17% of the 

entire cohort, a relatively high prevalence compared to 

data from the literature (9). The high prevalence is 

presumably due to three factors: 1) the thyroid abnor-

malities considered were mild, subclinical, and only de-

tected in the majority of cases because of the sensitive 

methods employed; 2) the use of a highly sensitive tech-

nique to detect TPO-Ab increased the détection rate, 

compared, for instance, to microsomal antibodies (6); 

and 3) the study was performed in an area where the 

iodine supply in the population is borderline, well below 

WHO recommendations for pregnancy and the average 

intake in the U.S. (3, 4, 10). In epidemiological terms, 

the population under study was représentative of the 

population in the center of Brussels, with approximately 

40% being first or second génération immigrants, mainly 

of Mediterranean origin. 

The main finding of the présent study was that women 

with TA showed definite différences compared to control 

subjects, and several clinically relevant observations de-

serve comment. 

Patients with PH had one interesting feature. Even 

though they had normal thyroid function tests, pro-

nounced élévations in sérum TG levels, both at initial 

présentation and throughout gestation, were présent. At 

delivery, sérum TG was abnormal in ail individuals with 

PH and even higher than in other patients with TA. The 

results may indicate the high glandular sensitivity to the 

stimulatory processes affecting the thyroid during preg-

nancy in patients with PH. 

Patients with G showed three distinct features. First, 

sérum TG was significantly increased at the initial près-
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entation, a classical finding in goitrous patients (11, 12). 

Sérum TG increased further near term, but the relative 

incrément was not différent from that in controls. Sec-

ond, goitrous patients initially had a higher level of TBG 

saturation as well as free hormone concentrations, and 

conversely, TSH levels were lower compared to control 

values. Since glandular stimulation during early gesta-

tion dépends in part on hCG levels (1, 13, 14), it was of 

interest that sérum hCG was not higher in goitrous 

patients. Hence, for équivalent TSH-like activity of tro-

phoblastic origin, goitrous patients presented with a 

more sustained thyroidal stimulation, at least during 

early gestation, perhaps related to underlying glandular 

autonomy. Third, the overall changes in TV were highly 

variable. Some goitrous patients showed no increase in 

TV, while in approximately one third of the cases, the 

increase in TV during gestation was significant. In those 

cases, the incrément in TV was associated with a more 

pronounced stimulation of the thyroid. 

In patients with N but without overall enlargement of 

the thyroid, the most significant finding was an increase 

in both the number and size of the nodules in a large 

number of women, a further suggestion of glandular 

stimulation during gestation. 

In patients with AI, three findings should be empha-

sized. First, TPO-Ab titers decreased by more than 50% 

during gestation, and normalization of TPO-Ab was ob-

served in half of the patients at delivery. Since thèse 

patients have a higher risk of developing postpartum 

thyroiditis, the présent results indicate the usefulness of 

screening during early gestation and not, as suggested by 

some researchers, at the time of delivery (15). Second, 

most patients with Al remained euthyroid during gesta-

tion, but in a few cases TSH was elevated at delivery, 

suggesting diminished thyroidal reserve. Finally, 40% of 

neonates born to mothers with elevated TPO-Ab titers 

had elevated TPO-Ab at birth. The data indicated that 

the abnormality could be predicted in newborns in view 

of the high corrélation with maternai TPO-Ab titers. Ail 

newborns were euthyroid at birth and had normal TSH 

levels on the fifth day of life (screening for congénital 

hypothyroidism), but the potential importance of the 

présence of elevated TPO-Ab titers, passively transmit-

ted from the mother, remains to be further clarified. 

Another important question concerns the rate of spon-

taneous abortions in women with AI. The présent study 

indicates that, independent of âge, women with thyroid 

auto-Ab clearly have an increased rate of abortion, al-

though they are clinically and biochemically euthyroid. 

Similar findings were recently reported by Stagnaro-

Green et al. (16), and the most plausible hypothesis is 

that such women présent an underlying more generalized 

defect in autoimmunity, leading to increased fetal loss. 

Therefore, the early détermination of thyroid auto-Ab, 

and in particular TPO-Ab, could serve as a sensitive 

marker to identify women at risk (6). 

We also analyzed the possible repercussions on the 

child of the changes in thyroid parameters observed in 

the mother. Thyroid function tests were not différent in 

neonates born to mothers with TA compared to controls. 

Similarly, obstétrical features, such as duration of ges-

tation, weight of newborns at birth, APGAR indices, and 

maternai hormone déterminations indirectly related to 

fetal development (hPL, E2, and free E3), were similar in 

patients with TA and controls. 

The study was conducted in an area with a moderately 

low iodine intake, représentative of many Western Eu-

ropean cities (2-4). Our original hypothesis was that a 

marginally low iodine supply would lead to a further 

decrease in the availability of iodide for the maternai 

thyroid during pregnancy due to increased rénal clear-

ance (17) and losses to the feto-placental complex during 

late gestation (18), eventually resulting in relative iodine 

deficiency (19, 20). We also hypothesized in our original 

report that the thyroid stress due to pregnancy could 

eventually lead to thyroid pathology in predisposed sub-

jects if the altérations were not entirely réversible after 

delivery (1). It is, therefore, noteworthy that the group 

of women with TA were 2 yr older and had had more 

nuraerous previous pregnancies than the controls. Even 

though not conclusive, the information provides a pos-

sible link between previous pregnancy and the later 

occurrence of thyroid disorders. 

In conclusion, despite the intrinsic différences among 

women with TA, the adaptation of the thyroid to the 

stress of pregnancy occurred differently from that in 

control subjects. Taken together, the data indicate that 

pregnancy is associated with a greater thyroid risk in 

women with TA, thereby emphasizing the potential re-

lation between pregnancy and thyroid disorders. It is 

recommended that patients with known, even subtle, 

thyroid abnormalities be closely monitored during preg-

nancy, in particular those with a G, N, or AI, especially 

in areas with a moderately low iodine intake, where the 

prevalence of mild thyroid disturbances is high. 
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