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Background: The thyroidal response of pregnant patients with established Hashimoto’s thyroiditis remains
poorly described. The aim of this study was to determine the impact of pregnancy on Hashimoto’s thyroiditis as
revealed by changes in postpregnancy levothyroxine requirements.
Methods: We performed a retrospective study of 799 hypothyroid patients in a university hospital. We reviewed
the clinical records and selected a group of well-documented pregnant (n¼ 34) and nonpregnant (n¼ 32)
hypothyroid women for study. We reviewed levothyroxine intake and serum thyrotropin (TSH) levels during
three consecutive 9-month time intervals that were immediately before, during, and after pregnancy. We
compared the percent change in levothyroxine dose between the prepregnancy level and each trimester during
and after pregnancy.
Results: There were two patterns of levothyroxine supplementation during gestation. In pattern 1 (n¼ 11) there
was either no change or a single levothyroxine dose increase with no subsequent changes in each trimester
(T1¼T2¼T3). In pattern 2 (n¼ 18), multistep levothyroxine dose increases were required throughout pregnancy
(T1<T2<T3) to maintain desired TSH levels (<2.0 mU/L). Women with pattern 2 had mean TSH levels during
gestation that differed significantly from pattern 1 (2.8� 0.5 vs. 1.3� 0.1 mU/L respectively; p< 0.03). Further, in
multivariate logistic regression, women with pattern 2 were 62 times more likely than women with pattern 1 to
have a levothyroxine dose at least 20% above baseline at 3 months postpartum ( p¼ 0.04).
Conclusions: We showed that >50% of hypothyroid women with Hashimoto’s thyroiditis experienced an in-
crease in levothyroxine requirements in the postpartum compared to pregestational doses. This pattern of
enhanced levothyroxine need was most likely dependent on the preexisting thyroid functional reserve and
postpartum progression of autoimmune destruction.

Introduction

The leading cause of hypothyroidism in the United
States is Hashimoto’s autoimmune thyroiditis (1). There

is a large literature on the influence of pregnancy on auto-
immune thyroid disease and on the influence of autoimmune
thyroid disease on pregnancy, both of which impact clinical
management (2–9). This is evidenced by the changing levels
of autoantibodies to thyroid peroxidase and thyroglobulin,
which usually decrease throughout pregnancy in such
women, and by the well-documented improvement in auto-
immune hyperthyroidism (Graves’ disease) caused by de-
creasing levels of thyroid-stimulating antibodies (10,11).

Pregnancy is also a time when thyroid gland activity is
increased to cope with the enlarging distribution volume and

serum thyroid hormone binding capacity, increased iodine
clearance, and fetal requirements (12). The stress placed on the
thyroid gland in pregnancy reveals any compromise in thy-
roid functional reserve and is evidenced by a rising serum
thyrotropin (TSH) level. Studies have shown that the majority
of the pregnant women with increased serum TSH, in the
absence of iodine deficiency, are thyroid antibody positive,
revealing that autoimmune thyroid disease is the primary
reason for their lack of thyroid reserve (13). Presumably, there
is just not enough time for the thyroid gland to recover from
the thyroiditis-induced damage or it is incapable of doing so.
Alternatively, this logic may be faulty and autoimmune
thyroiditis, unlike Graves’ disease, may not improve during
pregnancy, but exacerbate as seen with systemic lupus
erythematosus (14,15). This would imply that the thyroid
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antibody levels may drop, but the T-cell-mediated destruction
continues.

The normal maternal immune system returns slowly to
baseline after delivery but first appears to pass through a
period of enhanced immune reactivity (7). Although long
recognized, interest in the aggravation of autoimmune
thyroid disease in the postpartum period was reawakened 25
years ago by Amino et al. (16). Since then many studies, in-
cluding from our own group, have showed both the exacer-
bation and de novo occurrence of autoimmune thyroid disease
in the postpartum period (17,18). Studies have also shown
that more of the women with preexisting thyroid antibodies
develop postpartum thyroid dysfunction (30%–50%), which
reflects the key role of autoimmune susceptibility in these
postpartum immune changes (19,20).

Despite our improved understanding of the relationship
between pregnancy and autoimmune thyroid disease, the
impact of pregnancy on established Hashimoto’s thyroiditis
remains speculative and poorly documented. Previous stud-
ies have shown that up to 56% of hypothyroid women need
to change their prepregnancy levothyroxine requirements
during the postpartum period (21). We, therefore, developed
the simple hypothesis that any changes in established
Hashimoto’s thyroiditis secondary to changes in immune
function during pregnancy and the postpartum should be
revealed by changes in maternal requirements for levothy-
roxine replacement during pregnancy and the postpartum
when compared with prepregnancy dosing. Such levothyr-
oxine supplementation often needs to be increased by 30%–
50% in such patients during pregnancy because of their
tenuous thyroid reserve and the increased thyroid demands.
The thyroid reserve in hypothyroid patients may vary con-
siderably depending on how much thyroid function remains,
but it has long been assumed that levothyroxine dosing
should be restored to pregestational amounts after delivery
(22,23). While other exogenous factors may influence the
difference between prepregnancy and postpregnancy dosing,
such as weight changes, ingestion of drugs that interfere with
levothyroxine absorption or metabolism, breastfeeding, or
compliance, these are likely to be either obvious or minor
contributors. However, it is also likely that pregnant women
with established Hashimoto’s thyroiditis may experience a
clinical exacerbation in the postpartum period with yet fur-
ther deterioration in their thyroid reserve. This would be re-
vealed as a long-term need for more levothyroxine after
delivery when compared with prepregnancy requirements.

Hence, the aim of this study was to examine the risk of
exacerbated hypothyroidism during and after pregnancy in
women with Hashimoto’s thyroiditis and to define the char-
acteristics of those women most impacted, if any. Such in-
formation would aid us in diagnosis and treatment strategies
for autoimmune thyroid disease in pregnancy and the post-
partum.

Materials and Methods

Participants

We conducted a retrospective analysis of all autoimmune
hypothyroid patients seen by R.S.H. and T.F.D. in the Endo-
crine Faculty Practice of the Mount Sinai School of Medicine in
New York City during a 3-year period (2004–2006). The
study was approved by the Mount Sinai School of Medicine

Institutional Review Board. The criteria for being included in
the pregnancy study group were (a) childbearing age 20–45
years; (b) previous diagnosis of autoimmune hypothyroidism
requiring levothyroxine supplementation (the diagnosis of
hypothyroidism was established according to biochemical
criteria regarding serum TSH levels above the normal range
with a normal or below normal range serum thyroxine (T4)
level and confirmed by the presence of thyroid antibodies); (c)
availability of systematic clinical and biochemical medical
records from 9 months before until 9 months after pregnancy
including at least one thyroid function test (TSH or free T4
[FT4]) in every 9-month period; and (d) had good compliance
as evidenced by regular follow-up and prescription requests.
Control patients had all the same criteria except item (c) but
required a total minimum follow-up period of 36 months after
their last pregnancy. The information collected included age,
weight, number and date of pregnancies, date of the hypo-
thyroid diagnosis, serum TSH and total T4 or FT4, thyroid
antibody levels, length of disease treatment, and doses of
levothyroxine supplementation with time. Ultrasound data
were not a requirement and this information was not avail-
able in all the clinical records. Similarly, data relative to breast
feeding or resumption of menses after delivery were docu-
mented inconsistently. However, we routinely advise preg-
nant women not to take drugs and multivitamin supplements
at the same time as levothyroxine, making it unlikely that this
could have influenced levothyroxine absorption.

Laboratory determinations

The measurements of serum T4, FT4, and TSH were per-
formed by the Clinical Endocrinology Laboratory of the Mount
Sinai Hospital using assays from commercial vendors (Corn-
ing). Thyroid peroxidase antibody and thyroglobulin antibody
were measured by radioimmunoassay (Kronus, Inc.) and
>1.0 mU/L was considered a positive result. Reference ranges
in nonpregnant women for the tests used in the laboratory
were as follows: T4, 4.50–12.50mg/dL; FT4, 0.89–1.76 ng/dL;
TSH, 0.30–4.60 mU/L. Laboratory test reference ranges in
pregnant women were trimester specific, according to gesta-
tional age as previously published by Panesar et al. (24).

Study design and statistical analysis

The clinical aim in the care of these patients was to maintain
TSH levels between 0.3 and 2.0 mU/L during the pregnancy.
Daily levothyroxine doses (mg) and thyroid function test
measurements were extracted from medical records for each
individual during three consecutive 9-month time intervals,
termed period 1, period 2, and period 3. For group A (the
pregnant patients), the study period included 9 months im-
mediately before pregnancy, during pregnancy, and imme-
diately after delivery. For group B (nonpregnant controls),
three consecutive 9-month intervals for which levothyroxine
and TSH data were available comprised the study period.

For 9-month windows during which an individual’s le-
vothyroxine dosage changed, the average daily dose for the
period was calculated. Changes in serum TSH levels and in
daily levothyroxine supplement doses were calculated for each
individual between period 3 and period 1 (D3�1), period 2 and
period 1 (D2�1), and period 3 and period 2 (D3�2). For each
measure in each pair of periods, a and b, the distribution ofDb�a

was tested for deviation from normality using the Shapiro–
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Wilk test (25). Each measurement and period was tested in each
of the two groups separately and in the entire sample. For each
measure in each group, the mean percentage change from pe-
riod a to period b (mean Db�a) was calculated as

Mean Db�a¼ 100 ·
XN

i¼1

Mbi�Mai

Mai

 !�
N

where Mai and Mbi are the values of the measure (either TSH
or levothyroxine) for individual i in study period a and b,
respectively (1� a� 2; a< b� 3) and N is the number of in-
dividuals in the group.

Two nonparametric tests, the Wilcoxon signed rank test
and the binomial sign test, were also used to compare pa-
tients’ levothyroxine requirements and TSH levels between
study periods. For the binomial sign test, the null hypothesis
was that median change between periods was zero. All non-
zero changes between periods were recorded as positive or
negative and treated as independent Bernoulli trials with
p¼ 0.5, for which the expected distribution about zero is
symmetrical under H0. Two-sided alternative hypotheses
were used for all tests.

Univariate and multivariate logistic regression were used
to identify factors associated with a sustained increase in
levothyroxine supplementation needs in the postpartum
period. Daily levothyroxine doses at 3 months postpartum
were compared to daily doses during the prepregnancy
(baseline) period. Women with 3 month postpartum doses that
were at least 20% above baseline were considered to have a
potential transient hypothyroidism in the context of postpar-
tum thyroiditis (PPT) or a sustained and increased need for
supplementation. The area covariate refers to the area under
the levothyroxine supplementation curve during pregnancy.
Vertical axes for the calculations were percent change in dose
relative to prepregnancy level and the horizontal axis was
time (months). The shape of the curve was approximated as a
trapezoid when dosage changed between periods.

All statistical analyses were performed using Stata 8 (26) or
R (27). Results are reported as mean� standard error of the
mean (range) unless otherwise stated.

Results

Participant groups

In the selected study period, a total of 799 hypothyroid
patients were reviewed. Patients were identified through a

computer register, searching for those with the diagnosis of
hypothyroidism or Hashimoto’s thyroiditis. Six hundred
ninety-seven (87%) of the sample were women of whom 320
(46%) were of childbearing age (20–45 years) at the time of the
first visit. Two hundred fifty of these young women did not
fulfill the inclusion criteria, leaving a total of 70 autoimmune
hypothyroid women selected for the study. Of these women,
38 had a history of pregnancy during the study period (group
A). Six women in this group were pregnant twice and one
patient was pregnant thrice. The remaining 32 women con-
stituted the control group (group B).

Group A patients with a TSH>5.0 at the time of pregnancy
(n¼ 4) were excluded from the analysis, leaving 34 women in
this group. The characteristics of patients from groups A and
B who were included in the study are shown in Table 1. There
were no statistically significant differences between the
groups except that group B, the nonpregnant controls, were
heavier than group A ( p< 0.05). Of note, there was no dif-
ference in mean weights before and after pregnancy (period 1
vs. period 3) in group A (63.9� 12.7 kg vs. 66.2� 13.2 kg) nor
in the controls (73.3� 18.6 kg vs. 72.0� 18.6 kg).

In 29 (76%) of the women from group A there was a com-
plete data set available for serum TSH levels and levo-
thyroxine doses at least during the 3 months before pregnancy
(BP-3), in each trimester (defined in 14 week blocks from the
date of delivery) (T1, T2, and T3), and during the postpartum
period at 3, 6, and 9 months (PP3, PP6, and PP9). In these
women, the percent change in levothyroxine dose was com-
pared between prepregnancy, pregnancy, and the postpar-
tum. Nine of the women in group B had a history of
pregnancy but at least 36 months earlier.

Thyroid function testing

All the subjects in control group B were, initially, adequately
supplemented with levothyroxine. Their normal mean serum
TSH level was within the normal range (1.8� 0.2 mU/L) in the
arbitrarily chosen period 1 (Table 2). The group A mean serum
TSH levels during period 1, before pregnancy, was also within
the normal range (1.9� 0.2 mU/L). Thirty-one (91.1%) of the
group A women were euthyroid during period 1 (mean TSH:
2.2� 0.2 mU/L), whereas 3 (8.8%) patients in this group were
oversupplemented (mean TSH: 0.04� 0.01 mU/L) before
pregnancy. Mean TSH serum levels during period 3 were
2.0� 0.4 and 2.1� 0.5 mU/L for groups A and B respectively,
indicating an adequate supplementation in both groups at the
end of the study (Table 2).

Table 1. Characteristics of the Groups

Group A Group B p-Value

n 34 32
Mean age (years) 34.6� 0.8 (27–45) 33.6� 1.3 (21–44) ns
Median age 34 36 ns
Caucasian ethnic origin (%) 94.1 87.5 ns
Time from initial diagnosis (months) 76.8� 18.1 (6–252) 54.7� 13.6 (1–240) ns
Gestations per women 1.2 (1–3) NA —
Mean weight (kg) 63.9� 12.7 73.3� 18.6 <0.05

This table summarizes the characteristics of both group A (pregnant patients) and group B (controls). Data are expressed as mean� SEM
(range). Time from initial diagnosis refers to the elapsed time from diagnosis of hypothyroidism to the study inclusion. There were no
statistically significant differences between the groups except in weight.

ns, not significant; SEM, standard error of the mean; NA, not available.

THYROXINE REPLACEMENT DURING PREGNANCY 903



Lack of normal distribution in serum TSH
and levothyroxine doses

To determine the appropriate type of analyses to perform,
we tested the distributions of individual differences in le-
vothyroxine dosage and TSH levels for deviation from nor-
mality. The individual differences in TSH levels were not
normally distributed among pregnant patients (group A) or
controls (group B) for period 2 versus period 1 and among
controls (group B) for period 3 versus period 2 ( p< 0.05). The
individual differences in TSH for period 3 versus period 1 did
not deviate from normality in any group. However, individ-
ual levothyroxine dose differences were also not normally
distributed among pregnant patients (group A), controls
(group B), or in the total sample (groups AþB) for period 3
versus period 1, period 2 versus period 1, and period 3 versus
period 2 ( p< 0.01).

Levothyroxine dosing in nonpregnant women
with Hashimoto’s thyroiditis

In theory, Hashimoto’s thyroiditis is an ongoing disease
until the thyroid gland is completely destroyed. In practice,
many patients appear to reach an equilibrium with some long
lasting thyroid reserve. While there is anecdotal evidence for
increasing levothyroxine requirements with time, unrelated
to pregnancy, there has been little documentation of this
phenomenon once a patient is stabilized on levothyroxine.
From the information collected from nonpregnant, group B
control women, regarding changes in their dose over time
(mean D3�1), we concluded that the pace of dose increments in
reproductive age hypothyroid nonpregnant women with
Hashimoto’s thyroiditis was slow, about 3.5% (or 2.1 mg) per

year. There were no significant differences in mean le-
vothyroxine requirements between period 3 and period 1,
period 2 and period 1, or period 3 and period 2 in the control
group (Table 3).

Comparison of levothyroxine requirements
in pregnant women

In group A (pregnant hypothyroid patients) there were
significant differences in mean daily levothyroxine require-
ments (mg) between period 3 and period 1 ( p< 0.05) and be-
tween period 2 and period 1 ( p< 0.05), but not between
period 3 and period 2 when the entire group was considered
(Table 3). These data indicated that levothyroxine dose re-
quirements increased during pregnancy and remained high in
the postpartum. These results also indicated that pregnancy
induced a sustained increase in levothyroxine dosing
( p< 0.05) in the postpartum period, whereas any change over
this time in the controls (group B) was not significant. The
increase in levothyroxine doses was most likely related to
impaired thyroid function in the postpartum since the TSH
levels remained optimized with the increased levothyroxine
doses (Table 2). Mean TSH values at 3, 6, and 9 months af-
ter delivery for group A were 1.1� 0.4, 2.5� 0.6, and 2.5�
0.6 mU/L, respectively. TSH values broken down for these
postpartum periods are depicted in Table 2. However, these
mean values did not reveal the variability in thyroid status,
which precipitated changes in levothyroxine dosing. During
the first 3 months after delivery 55% of the patients had a
mean TSH serum level under 0.4 mU/L and 15% had a mean
TSH over 2.0 mU/L. In contrast, in the third 3 months after
delivery 16% had low TSH levels and 16% had increased TSH
values.

Table 2. Serum Thyrotropin Levels

Group n Period 1 Period 2
First

trimester
Second

trimester
Third

trimester Period 3 PP3 PP6 PP9

A (Pregnant) 34 1.9� 0.2 2.4� 0.4 2.0� 0.4
Pattern 1 11 2.1� 0.3 1.3� 0.1 1.3� 0.2 1.7� 0.2 1.2� 0.2 1.5� 0.3 0.4� 0.2 1.3� 0.3 2.1� 0.5
Pattern 2 18 1.9� 0.5 2.8� 0.5 4.2� 0.8 4.0� 1.5 1.7� 0.4 2.3� 0.6 1.3� 0.5 2.9� 0.8 2.5� 0.9

B (Control) 32 1.8� 0.2 2.9� 0.7 2.1� 0.5

Serum TSH levels (mU/L) are shown during the consecutive measurement periods. Data are expressed as mean� SEM. In pregnant
patients (group A) TSH was measured during the 9-month period of gestation (period 2), and the 9-month period immediately before
pregnancy (period 1) and after delivery (period 3). We were able to obtain data on thyroid function during each trimester in 29 patients from
group A. These patients were divided into pattern 1 (no increase or one-step increase in levothyroxine dose) and pattern 2 (a continuous
increase in levothyroxine dose during pregnancy). In these patients the follow-up was for 3, 6, and 9 months after delivery (PP3, PP6, and
PP9). Group B corresponded to nonpregnant Hashimoto’s thyroiditis women (controls). In group B, TSH determinations were measured
during three consecutive 9-month periods (period 1, period 2, and period 3).

PP, postpartum period; TSH, thyrotropin.

Table 3. Daily Dose (in Micrograms) of Levothyroxine Supplementation

Group n Period 1 Period 2 Period 3 Mean D2�1 Mean D3�1 Mean D3�2

A 32 100.3� 7.2 112.2� 8.1 109.7� 8.4 12.3%a 10.0%a �7.5%
Pattern 1 11 83.9� 10.5 88.6� 11.2 79.6� 9.6 5.4% �3.8% �8.2%a

Pattern 2 18 113.8� 10.1 130.7� 11.8 129.3� 11.4 18.6%a 17.6%a 1.5%
B 32 93.1� 7.5 94.3� 7.7 97.8� 7.6 1.6% 8.0% 5.7%

Mean percent change in daily levothyroxine dosing between periods: period 2 and period 1 (mean D2�1), period 3 and period 1 (mean
D3�1), and period 3 and period 2 (mean D3�2) are indicated. The results are provided in micrograms as mean� SEM.

ap< 0.05 (two sided) for both nonparametric tests.
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Multiple pregnancies

Two consecutive pregnancies were recorded in five women
and provided additional and unique information. Mean daily
levothyroxine doses in the three consecutive periods (period
1, period 2, and period 3) during the first pregnancy were
102.6, 157.0, and 131.1 mg/day, respectively. In contrast, the
data for levothyroxine supplementation (period 1, period 2,
and period 3) for the second pregnancy were 137.4, 163.3, and
146.4 mg. This represented an increase of *40% after a mean
of 2 years and illustrated the pregnancy and postpregnancy
increases seen in group A as a whole. Mean serum TSH levels
before the first pregnancies was 4.4� 1.6 mU/L and before
the second pregnancies was 3.7� 2.7 mU/L.

Patterns of levothyroxine supplementation

Overall, 26 (76%) of the group A pregnant patients in this
study had their levothyroxine doses increased. When we
analyzed the pattern of levothyroxine needed during preg-
nancy and the postpartum in the 29 pregnant Hashimoto’s
thyroiditis patients in whom the information was most com-
plete, we identified two different patterns. The patients with
the first pattern (pattern 1) showed either no need for an in-
creased dose or only a one-step increase in the first trimester
with no subsequent changes in levothyroxine dosing during
gestation (T1¼T2¼T3). In contrast, the second pattern (pat-
tern 2) depicted multistep dose increases in levothyroxine
requirements (T1<T2<T3) (Table 3 and Fig. 1). Eleven
(37.9%) women followed pattern 1, and 18 (62.0%) followed
pattern 2. We did not find any difference between these wo-
men when comparing age, time since diagnosis, mean pre-
pregnancy levothyroxine dose, mean TSH level before
pregnancy or in the postpartum period, or changes in body
weight. However, mean TSH during gestation differed be-
tween the groups (1.3� 0.1 vs. 2.8� 0.5 mU/L; p< 0.05), also
reflecting the continued need for increased levothyroxine

after delivery (Table 2). Mean serum TSH levels were above
the target range during the first and second trimesters in
pattern 2, confirming the need for increased dosing of these
women. In contrast, the women with pattern 1 had mean TSH
serum levels within the target range throughout pregnancy
without any further changes in their dose requirements (Table
2). In multivariate logistic regression, women with pattern 2
were 62 times more likely than women with pattern 1 to have a
levothyroxine dose at least 20% above baseline at 3 months
postpartum ( p¼ 0.005). Each additional microgram of le-
vothyroxine in the prepregnancy dose was associated with a 3%
reduction in subsequent risk of needing more ( p¼ 0.04) (Table
4). It appeared that the >50% of hypothyroid pregnant women
with Hashimoto’s thyroiditis who experienced long-term ex-
acerbation of their disease were discernible during pregnancy
by a distinct pattern of increasing levothyroxine dosing.

FIG. 1. Levothyroxine supplementation before pregnancy, during pregnancy, and in the postpartum period in Hashimoto’s
thyroiditis patients. White line represents women who required no supplementation or a one-step supplementation pattern
(pattern 1) during pregnancy (n¼ 11), whereas the black line represents women who followed a multiple-step supplemen-
tation pattern (pattern 2) during pregnancy (n¼ 18). Lines illustrate the percentage variation in mean� standard error of the
mean of the levothyroxine dose in regard to the prepregnancy (BP-3) levothyroxine mean dose. The mean dose was
83.9� 10.5 mg/day for pattern 1, and 113.8� 10.1 mg/day for pattern 2. T1, T2, and T3 correspond to the consecutive tri-
mesters during pregnancy (shaded area). The follow-up was for 9 months in the postpartum period (PP3, PP6, and PP9).

Table 4. Prediction of Increased Levothyroxine Need

Predictor Odds ratio p-Value

Univariate logistic regression results
Age (years) 0.96 0.60
Baseline TSH 2.6 0.10
Baseline levothyroxine 0.98 0.16
Prior pregnancies 0.21 0.17
Supplementation pattern 2 15.7 0.02
Area 1.02 0.08

Multivariate logistic regression
Supplementation pattern 2 62.0 0.005
Baseline levothyroxine 0.97 0.04

Outcome of interest was a 3-month postpartum levothyroxine
dose at least 20% over baseline.

Area was the area under the levothyroxine supplementation curve
during pregnancy. Pattern 2 was the supplementation pattern
during pregnancy such that doses increased in each trimester as
described in the text.
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When patients with inadequate prepregnancy levothyrox-
ine intake (n¼ 6) were eliminated from the analysis, the
supplementation pattern during pregnancy remained a sig-
nificant predictor of increased levothyroxine needs in the
postpartum. Women with supplementation pattern 2 were
seven times more likely than those with pattern 1 to have
postpartum levothyroxine doses greater than prepregnancy
( p¼ 0.05).

Discussion

The natural history of Hashimoto’s thyroiditis is highly
variable. The clinical presentation can vary from the presence
of thyroid antibodies persisting for many years (the slow
form) to the rapid onset of thyroid destruction and permanent
hypothyroidism (the fast form). Similarly, the disease may
present with a goiter (classical Hashimoto’s thyroiditis) or
with thyroid atrophy (still often referred to as primary myx-
edema). This variability in the clinical phenotype has made
the disease difficult to study and, to date, no genetic correla-
tion or environmental relationships exist with these different
natural histories. We do know that over 20 or more years,
patients who show early thyroid failure by small increases in
their serum TSH levels, when accompanied by thyroid anti-
bodies (the slow form), progress to overt disease at a rate of
3%–5% per year (28,29). This type of analysis ignores those
patients presenting with the fast form of the disease. One well-
recognized acute precipitator of the fast form is post-
pregnancy. While often termed PPT, the disease appears to be
identical to a transient form of Hashimoto’s thyroiditis, and
can be predicted by the presence of thyroid antibodies before
pregnancy and is considered secondary to an exacerbated
autoimmune response following the loss of placenta-induced
immune suppression (7,11). Nevertheless, PPT may not al-
ways be transient and can also appear as a slow or fast evo-
lution of permanent thyroid failure. Recent studies have
showed significantly higher serum TSH levels 12 months
postpartum in thyroid-antibody-positive women than in
thyroid-antibody-negative women, reflecting pregnancy-
related thyroid damage (30). In fact, long-term follow-up of
transient PPT patients indicates that at least 30% develop
more classical Hashimoto’s thyroiditis with time (31). The
present data from the control women indicate that the natural
evolution of the slow form of Hashimoto’s thyroiditis is a very
gradual tendency to progressive thyroid function failure. Our
data indicated that the pace of this impairment was *3.5% of
thyroid function loss every year, as manifested by the increase
in levothyroxine requirements, but we had no way to pre-
cisely predict the total exhaustion of the thyroid gland reserve
without dynamic testing studies being applied in the form of
TSH stimulation.

As discussed earlier, autoimmune thyroid disease in the
form of Graves’ disease is known to ameliorate during preg-
nancy secondary to the onset of placenta-induced immuno-
suppression. Because of decreases in serum thyroid antibody
levels during pregnancy, this logic has also been assumed to
be relevant to Hashimoto’s thyroiditis. Yet, the data to sup-
port this conclusion have been absent. The many causes of an
increased need for thyroid hormones in pregnancy have
precluded any easy analysis of a change in need secondary to
improvement or worsening of the destructive thyroiditis

characteristic of Hashimoto’s thyroiditis. Women who al-
ready take levothyroxine before pregnancy may need to in-
crease their daily dose by, on average, 30%–50% above their
preconception amount, but not all patients have this need (21).
Several reasons have been promulgated to explain the incre-
mental thyroid hormone requirements, including the rapid
rise in levels of T4 binding globulin secondary to estrogen-
induced changes in its glycosylation, the increased distribu-
tion volume of thyroid hormones in the vascular, hepatic, and
fetal-placental units, the enhanced renal clearance of iodine,
and the increased placental transport and metabolism of
maternal levothyroxine (23,32). None of this excludes auto-
immunity itself as a factor contributing to the maternal
levothyroxine increase. All we can conclude at this stage is
that the natural pace of levothyroxine requirements in women
with Hashimoto’s thyroiditis was dramatically increased
from the control value of 3.5% to >15% under the influence of
the physiological changes induced by pregnancy. Our data,
however, revealed longer term changes in the requirement for
levothyroxine supplementation during the postpartum when
compared with prepregnancy dosing, indicating that, at least
in the postpartum period, there had been a highly significant
exacerbation of Hashimoto’s thyroiditis resulting in a fall in
thyroid reserve. While all such studies have their limitations,
including their retrospective nature, these were unlikely to
have influenced this conclusion.

In keeping with these results, Caixàs et al. (21) showed that
a high proportion of pregnant hypothyroid women change
their levothyroxine requirements at some point during the
follow-up after delivery. This occurred in *60% of women
with autoimmune hypothyroidism compared to *20% of
women who had received thyroid ablation, and we found that
*30% of women still had thyroid dysfunction at the 9 month
visit after delivery. The suggestion that postpartum ex-
acerbation of autoimmune thyroiditis may still occur in
Hashimoto’s patients (21) seems highly plausible, but mani-
festations of PPT may be easily masked in those patients who
are already taking replacement medication. However, the
question of the status of Hashimoto’s thyroiditis during
pregnancy itself remains unresolved. The different patterns of
levothyroxine requirements revealed by this study strongly
suggest that Hashimoto’s thyroiditis may deteriorate during
pregnancy itself in a subset of women, but we did not have a
control group of women with total thyroid ablation to allow
us to draw our own comparison of levothyroxine needs in
pregnancy and be able to deduce the impact of the immune
changes rather than the normal physiological regulation of
thyroid hormone requirements.

Nevertheless, we speculate that glands from women with
enough reserve will be able to cope with the demands of
pregnancy (giving pattern 1 requirements), whereas those
with deficient thyroids will need a continuous increase in
external hormone supplementation (pattern 2). There are no
diagnostic tools for the beginning of the pregnancy that are
currently able to discriminate women that will follow each
pattern, although those women who are fully replaced
(>1.2 mg/Kg) may be more likely to follow pattern 2, adding
to the findings of Loh et al. (33) that the magnitude of the
replacement depends not just on the etiology of the thyroid
failure but also on the degree of failure even within a single
cause.
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Whereas the common recommendation in clinical practice
is to reduce the levothyroxine supplementation dose after
delivery in patients with Hashimoto’s thyroiditis to the
pregestational dose (22,23), we and others (21) have found no
support for this routine practice. To come to such a conclu-
sion, postpartum follow-up needs to be lengthy and is often
absent in such studies. The best practice scenario remains the
careful monitoring of serum TSH levels in the postpartum and
the adjustment of levothyroxine replacement according to
individual results.

In conclusion, we found that pregnancy induced a post-
partum increase of an average 21% in levothyroxine require-
ments in a subset of pregnant women with Hashimoto’s
thyroiditis and this effect was mostly manifested in the first
3 months after delivery. These data suggested that clinically
significant numbers of women with Hashimoto’s thyroiditis
have exacerbation of their hypothyroidism after childbirth
compared to nulliparous women. In addition, a pattern of
gradual increases in levothyroxine supplementation during
pregnancy predicted this exacerbation most likely secondary
to a further loss of thyroid reserve.
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