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METFORMIN SHRINKS THYROID NODULES
IN PATIENTS WITH INSULIN RESISTANCE

Rezzonico ], Rezzonico M, Pusiol E, Pistoia F, Niepomniszcze H. Metformin
treatment for small benign thyroid nodules in patients with
insulin resistance. Metab Syndr Relate Disord 2011;9:69-75. Epub
December 3, 2010.

SUMMARY

BACKGROUND

In a prior study, these authors found that individuals with hyperinsulinemia
had an increased thyroid volume as well as an increased number of thyroid
nodules.

METHODS

Eighty women who were thyroid peroxidase antibody-negative and living
in an iodine-sufficient area and who had insulin resistance (IR) and solid,
benign, hyperplastic thyroid nodules were prospectively evaluated for nodule
shrinkage using metformin, levothyroxine, or a combination of the two.
Fourteen women did not complete follow-up, leaving 66 women with 75
thyroid nodules. IR was evaluated by homeostasis model assessment (HOMA;
fasting serum insulin in microunits per milliliter multiplied by plasma glucose
in millimoles per liter divided by 22.5); a HOMA index of >2.5 indicated IR.
Nodule volume determined using ultrasound was calculated with the elliptical
shape volume formula. Women who qualified were randomly assigned to four
treatment groups and followed for 6 months: group 1 (n = 14; 19 nodules)
was treated with metformin alone; group 2 (n = 18; 21 nodules) was treated
with metformin and levothyroxine; group 3 (n = 19; 20 nodules) was treated
with levothyroxine alone; and group 4 (n = 15; 15 nodules) were controls.
The metformin dose was 1000 mg twice daily; the dose of levothyroxine was
adjusted to keep the serum thyrotropin (TSH) level at 0.11 to 0.99 mU/L.
Patients were treated for 6 months and then reevaluated using ultrasound.

RESULTS

The characteristics of the patients in the groups were similar at baseline
(mean age, 43; mean weight, 80 kg; mean body-mass index [the weight in
kilograms divided by the square of the height in meters], 31; mean HOMA
score, 3.3; mean TSH, 2.55; median nodule volume, 298 mm?3). Patients treated
with levothyroxine had a significant decrease in TSH (mean, 0.59 mU/L).
Patients taking metformin had a significant decrease in their HOMA scores
into the normal range. All patients on active treatment (groups 1 to 3) had

continued on next page
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METFORMIN SHRINKS THYROID NODULES

Rezzonico J, et. al.

IN PATIENTS WITH INSULIN RESISTANCE

a significant reduction in thyroid volume, with no
significant difference in the posttreatment thyroid
volume between these three groups. Nodule size was
markedly and significantly reduced in both groups
treated with metformin (from 364 to 75 mm?3 in
group 1 and from 336 to 126 mm? in group 2; 74%
of nodules were reduced with metformin alone, 95%
were reduced with metformin plus levothyroxine
treatment), whereas nodule size was unchanged in
the other treatment groups. Patients treated with
metformin alone had a significantly greater reduction
in nodule size than those treated with levothyroxine

COMMENTARY

This small, relatively brief study reveals a marked
reduction in thyroid nodule volume in 74% of these
insulin-resistant subjects who were being treated
with metformin. The overall reduction in thyroid
volume was less impressive, perhaps because
only small lesions were included in this study,
hence making up a relatively small percentage of
total thyroid volume. Combination therapy with
metformin plus levothyroxine was associated with a
reduction in nodule size in 95% of lesions. In contrast,
suppressive therapy with levothyroxine alone did not
result in nodule shrinkage, perhaps because the TSH
suppression was briefer and TSH was not suppressed
to grossly hyperthyroid levels as has been done in
prior successful trials (1,2). Past studies evaluating
shrinkage of thyroid nodules with levothyroxine
suppression have had mixed results, and the

1. Wémeau ], Caron P, Schvartz C, et al. Effects of
thyroid-stimulating hormone suppression with
levothyroxine in reducing the volume of solitary
thyroid nodules and improving extranodular
no palpable changes: a randomized, double-
blind, placebo-controlled trial by the French
Thyroid Research Group. ] Clin Endocrinol Metab
2002;87:4928-34.
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alone or those with no treatment. Similar nodule
shrinkage with metformin was seen with small (<1
cm) and larger lesions (1 to 2 cm).

In patients with small hyperplastic thyroid nodules,
metformin produced a significant decrease in
nodule size, and the combination of metformin plus
levothyroxine showed the best reduction in nodule
volume, whereas levothyroxine alone reduced nodule
growth but not nodule volume.

2009 American Thyroid Association management
guidelines for thyroid nodules do not recommend
levothyroxine suppressive therapy for patients with
benign nodules who live in iodine-sufficient areas
(3). In this study, metformin treatment appears
to offer a tantalizing reduction in thyroid nodule
volume, with efficacy seen in a striking percentage of
treated patients. As insulin-resistant patients often
have multiple associated risk factors for surgery, this
would be an important group for further study of
non-operative therapies, especially for larger nodules
in which cosmesis may be an issue. As the authors
point out, we need more studies done with metformin
to reproduce these results.

— Jane Weinreb, MD

Division of Endocrinology, Diabetes and Metabolism
VA Greater Los Angeles Healthcare System

Los Angeles, CA 90073

2. Papini E, Petrucci L, Guglielmi R, et al. Long-term
changes in nodular goiter: a 5-year prospective
randomized trial of levothyroxine suppressive
therapy for benign cold thyroid nodules. ] Clin
Endocrinol Metab 1998;83:780-3.

3. Cooper DS, Doherty GM, Haugen BR, et al. Revised
American Thyroid Association management
guidelines for patients with thyroid nodules
and differentiated thyroid cancer. Thyroid
2009;19:1167-214.
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WITH AN INCREASED RISK OF SPONTANEOUS

MISCARRIAGE IN EUTHYROID WOMEN

Chen L, Hu R. Thyroid autoimmunity and miscarriage: a meta-analysis.

Clin Endocrinol (Oxf) 2011;74:513-9.

SUMMARY

BACKGROUND

According to epidemiologic research, 31% of
pregnancies end in abortion. Because human chori-
onic gonadotropin is measured to detect early
gestation, about one third of miscarriages could be
discovered in time. The prevalence of two consecutive
abortions is approximately 2% to 4%, whereas the
prevalence of three consecutive abortions is <1%.
Many factors have been associated with miscarriage,
such as hereditary defects, developmental deform-
ities, peripartum infection, environmental exposure
(smoking, alcohol abuse, and intoxication) and some
endocrine disorders (diabetes mellitus, thyroid
diseases, and hyperprolactinemia).

Recurrent spontaneous abortion has been associated
with several autoimmune diseases, especially systemic
lupus erythematous and antiphospholipid syndrome.

In 1990, Stagnaro-Green (1) initially reported that
euthyroid women with positive thyroid autoantibodies
(TA) are more liable to have a spontaneous abortion.
Since then, numerous studies on the association
between thyroid autoimmunity (TAI) and miscarriage
have been published. Considering the heterogeneity of
the design and methodology of these studies and the
conflicting study results, the authors have conducted
a meta-analysis to provide more persuasive evidence
for clinical practice.

METHODS

A systematic evaluation of the association between
TAI and miscarriage was based on a search and data
analysis of published case-control studies and cohort
studies. TAI prevalence was compared between
women who had had a spontaneous abortion and
controls in case-control studies. The pooled odds
ratio (OR) and its 95% confidence interval (CI) were

CLINICALTHYROIDOLOGY © JUNE 2011
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then calculated. Likewise, the abortion rates for TA-
positive and TA-negative groups were compared, and
the pooled relative risk (RR) and its 95% CI were
calculated.

Inclusion criteria for the analysis were as follows:

1. All published studies were included, regardless
of their publication language or date.

2. The cohort studies had to be prospectively
designed.

3. Overt thyroid dysfunction in gestation was
excluded, while euthyroidism was defined as a
serum thyrotropin (TSH) level between 0.3 and
5.0 mIU/L.

4. TAl'was defined as one or more types of positive
TA. TA refers to thyroid microsome antibody,
thyroglobulin antibody, and thyroid peroxidase
antibody.

5. ORorRRand its 95% CI were calculated from the
raw data extracted from the original literature.

6. The studies involving multiple in vitro fertili-
zation procedures were excluded.

RESULTS

The search strategy identified 53 potentially relevant
studies, 22 of which were included in the meta-
analysis; 8 of these were case-control studies and 14
cohort studies.

Case-Control Studies: The 8 case-control studies
included in the systematic review were published
between 1993 and 2008. They reported data on
1077 women who had had recurrent spontaneous
abortions, all of whom were white. Most of these
women had had two or more consecutive miscarriages
(n = 1341), while women with no history of abortion
(n =747), female blood donors (n = 300), and parous
women (n = 284) served as most of the controls.
continued on next page
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In six studies, both thyroglobulin antibody (TgAb)
and thyroid peroxidase antibody (TPOAb) were
detected. Only in one study were thyroid microsome
antibody (TmAb), TgAb, and TPOAb all tested. One
study measured only TPOADb.

Six studies reported the prevalence of TAI in women
with recurrent spontaneous abortion (RSA, three or
more consecutive miscarriages), of which five studies
concluded that the prevalence of TAI in women
with RSA is significantly higher than in controls.
Only one study claimed that the prevalence of TAI
in RSA women is lower than in controls. Overall, the
incidence of consecutive abortions was 25.3%, as
compared to 11.8% in the control group (OR, 2.55;
95% CI, 1.42 to 4.57).

Cohort Studies: Fourteen prospective cohort
studies published from 1990 to 2009 assessed the
influence of TAI on pregnancy outcome. In all, 598
TA-positive pregnancies and 4870 TA-negative
pregnancies were followed. The result was that 120
of 598 women in the TA-positive group (20.1%) and
313 of 4870 women in the TA-negative group (6.4%)
had a spontaneous abortion (RR, 2.31; 95% CI, 1.90 to
20.82). Only one study was undertaken in Asia. Among
the 14 cohort studies, four observed pregnancies

COMMENTARY

The present meta-analysis attempts to provide an
estimate of the risk of miscarriage for euthyroid
women in the presence of thyroid autoantibodies.
The authors rightly state that although the presence
of positive thyroid antibodies is significantly
associated with miscarriage, it does not mean that
the relationship is causal. Because thyroid antibodies
may coexist with other autoimmune diseases, such as
systemic lupus erythematosus and antiphospholipid
syndrome, with spontaneous abortion rates of 7% to
8% and 22%, respectively, subjects affected with these
conditions were excluded from the present analysis.

CLINICALTHYROIDOLOGY ¢ JUNE 2011

in which assisted reproduction technology had
been used, while the rest surveyed spontaneous
pregnancies.

Diversity in the methods applied to measure thyroid
autoantibodies was also observed. Both TPOAb and
TgAb were determined in five studies. In three studies,
TgAb, TmAb, and TPOAb were detected, whereas
only TPOAb was tested in five studies. In another
study, only TmAb was detected. Nine studies drew a
conclusion that TAI increased the risk of miscarriage.
However, according to the remaining five studies,
the abortion rate in the TAI group was higher than in
controls, but not significantly different.

Meta-analysis: The pooled ORwas 2.55 (95%CI, 1.42
to 4.57; P = 0.002), which means thyroid autoimmunity
was more prevalent in women with RSA. The pooled
RR was 2.31 (95% CI, 1.90 to 2.82; P<0.00001), which
implies that thyroid-autoantibody-positive women
were more liable to have a miscarriage.

Based on the currently available evidence, it appears
that the presence of thyroid autoimmunity is
associated with an increased risk of spontaneous
miscarriage in euthyroid women.

Although the authors considered the possibility that
titer values of thyroid antibodies could be related to
miscarriages, this association was mentioned in only
one study.

One important point in this type of analysis is the
definition of thyroid dysfunction in the first trimester
of pregnancy. It is recommended that gestational-age-
specific reference ranges be used in the diagnosis of
thyroid dysfunction, particularly early in pregnancy.
However, the range in values according to gestational
age is not usually reported by the manufacturers
or by commercial laboratories. Therefore, it is

continued on next page
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recommended that medical practitioners follow the
recommendations suggested by the Endocrine Society
Guidelines in Thyroid Disorders in Pregnancy (2); a
serum TSH over 2.5 mIU/L in the first trimester of
gestation is considered diagnostic of hypothyroidism
and is known to potentially affect the outcome of
pregnancies, including miscarriages. In the present
meta-analysis, serum TSH in the selected articles
ranged from 0.3 to 5.0 mIU/L, therefore many of the
miscarriages occurred in women suffering from mild
hypothyroidism. It has to be kept in mind that many
of the studies were published before 2007, when
the recommendation for a serum TSH range was
given. Serum TSH levels in the antithyroid-antibody-
positive women were 0.61 mIU/L higher than in the
antithyroid-antibody-negative women (95% CI, 0.51-
0.71; P<0.00001).

The other issue discussed by the authors is patient
age; women with positive thyroid antibodies in the 9
studies considered were, on average, 1.29 years older
than those with negative antibodies; it is known that
there is an increase in the incidence of spontaneous
miscarriage with age.

1. Stagnaro-Green A, Roman SH, Cobin RH, el-Harazy
E, Alvarez-Marfany M, Davies TF. Detection of
at-risk pregnancy by means of highly sensitive
assays for thyroid autoantibodies.

JAMA. 1990;264:1422-5.

2. Abalovich M, Amino N, Barbour LA, et al.
Management of thyroid dysfunction during
pregnancy and postpartum: an Endocrine Society
Clinical Practice Guideline. ] Clin Endocrinol
Metab 2007; 92(8 Suppl):S1-S47.

3. Negro R, Formoso G, Mangieri T, et al.

CLINICALTHYROIDOLOGY JUNE 2011

In summary, the meta-analysis done by Chen and Hu
supports the general medical concept of an increased
rate of spontaneous miscarriages in women harboring
positive thyroid antibodies, although other factors,
such as age, mild thyroid dysfunction, and higher
serum TSH values, albeit within normal limits, could
contribute to it.

The dilemma for the practitioner in the presence
of a euthyroid, antithyroid-antibody-positive
woman who wishes to become pregnant or who is
in her first trimester is to treat or not to treat with
levothyroxine. This is a controversial issue among
endocrinologists and obstetricians, with some
benefit of treatment reported in the literature (3-
5). Considering the higher risk for miscarriages in
euthyroid women with thyroid autoimmunity and
the potential benefits of levothyroxine therapy,
could 50 or 75 g daily of levothyroxine be harmful
to a healthy young woman?

— Jorge H. Mestman, MD

Levothyroxine treatment in euthyroid pregnant
women with autoimmune thyroid disease: effects
on obstetrical complications. ] Clin Endocrinol
Metab 2006;91:2587-91. Epub April 18, 2006.

4. Negro R, Schwartz A, Gismondi R, et al: Universal
screening versus case finding for detection and
treatment of thyroid hormonal dysfunction
during pregnancy. ] Clin Endocrinol Metab 2010;
95:1699-707.

. Alexander EK. Here’s to you, baby! A step forward
in support of universal screening of thyroid
function during pregnancy. ] Clin Endocrinol
Metab 2010;95:1575-7.
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PREGNANT WOMEN. WHY HAVE WE NOT IMPROVED
IODINE INTAKE IN THIS VULNERABLE POPULATION?

Caldwell KL, Makhmudov A, Ely E, Jones RL, Wang RY. lodine status of the U.S. Population,
National Health and Nutrition Examination Survey, 2005-2006 and 2007-2008.

Thyroid. February 16, 2011 [Epub ahead of print].

SUMMARY

BACKGROUND

Urinary lodine (UI) for the general population is
examined in this report for the periods 2005-2006
and 2007-2008. Two National Health and Nutrition
Examination Surveys (NHANES), NHANES III (1988-
1994) and NHANES1(1971-1974) that demonstrated
asignificant reduction in the median Ul concentration,
raising the fear that the United States was heading
toward becoming an iodine-deficient population.

METHODS

During 2005-2006 and 2007-2008, participants were
selected to participate in the NHANES that reflected
the general U.S. population by age, sex, and race/
ethnicity. Approximately one third of the 2005-2006
participants, 6 years of age or older, were selected
to provide a Ul sample, while all the participants in
2007-2008 were tested.

RESULTS
The median Ul for the general U.S. population in
2005-2006 and 2007-2008 was 164 pg/L, which is

COMMENTARY e o0 0000000000000

The WHO defines adult iodine nutrition as excessive
iodine intake, >300 pg/L; more than adequate intake,
200-299 pg/L; adequate intake, 100-199 pg/L;
mild iodine deficiency, 50-99 pg/L; moderate iodine
deficiency, 20-49 pg/L and severe iodine deficiency,
<20 pg/L (2). Recommended iodine intake for
pregnant women is higher, with a suggested median
UI concentration of 150-249 ug/L. The Recommended
Daily Allowance (RDA) for iodine of the Institute of
Medicine (IOM) Food and Nutrition Board is 90 mg/
day for children, 150 mg/day for adults, and 220 mg/
day for pregnant women (3). At the level of the general

CLINICALTHYROIDOLOGY © JUNE 2011
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stable and similar to NHANES Il in 1988-1994 (1).
Similar to prior NHANES, the urinary iodine intake
was highestin the children and in persons >70 years
of age. In both surveys in this report, children 6 to
11 years of age had median Ul concentrations >200
pg/L, but about 5% had severe iodine sufficiency,
with a Ul of <50 pg/L. All pregnant women (sample
size, 184) surveyed during 2005-2008 had a
median Ul of 125 pg/L (95% confidence interval,
86 to 198) with 56.9% having a Ul <150 pg/L. Ul
concentrations were lower among non-Hispanic
black participants and non-Hispanic white and
Mexican-American subjects.

CONCLUSIONS

These findings confirm the stabilization of UI
concentration and adequate iodine nutrition in the
general U.S. population since 2000. However, certain
groups, such as pregnant women, most likely do not
have a sufficient dietary iodine intake according to
the World Health Organization (WHO). The clinical
impact of this insufficiency is not clear and further
study is recommended.

U.S. population, it is a relief that the decrease in iodine
intake that occurred between NHANES [ and NHANES
Il did not continue to decline and has stayed stable,
currently at 164 mg/L. The epidemiologists would
say that that is adequate, since it means that as a
population, the U.S. getting sufficient iodine. But the
high iodine intake is in the very young and the elderly,
which means there are segments of the population
who have, on average, an insufficient iodine intake.
U.S. pregnant women (median Ul, 125 pg/L) as a
population do not have an adequate intake according
to the WHO (recommended, 150-249 mg/L), and
they most likely have an insufficient intake as an

continued on next page
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IODINE INTAKE IN THIS VULNERABLE POPULATION?

individual as compared to the IOM recommended
RDA of 220 pg/day. Of concern is that more than half
of the women surveyed had a urinary iodine less than
150 pg/L, which is clearly lower than the RDA. [ am
concerned that despite the widely publicized need
for adequate iodine intake in vulnerable populations
such as pregnant women, we have not made much
headway in eradicating inadequate iodine intake
in this group. For your patients who are planning to
become or are pregnant, it is important that their
prenatal vitamin contain iodine. The vast majority of
prenatal vitamins that contain iodine will have 150 ug

1. Hollowell ]G, Staehling NW, Hannon WH,
Flanders DW, Gunter EW, Maberly GF, Braverman
LE, Pino S, Miller DT, Garbe PL, DeLozier DM,
Jackson R]. 1998 lodine nutrition in the United
States: trends and public health implications:
iodine excretion data from National Health and
Nutrition Examination Surveys I and III (1971-
1974 and 1988-1994). ] Clin Endocrinol Metab
1998;83:3401-8.

2. World Health Organization. [odine status
worldwide: WHO global database on iodine
deficiency. Geneva, Switzerland: World Health
Organization, 2004.
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per daily dose, which combined with a dietary sources
is likely to be adequate. But note that only 51% of
prenatal vitamins contain iodine (4), and it is critical
that you or your patient check the nutrition label to
confirm that her prenatal vitamin contains iodine. This
recommendation concurs with the 2006 statement
from the American Thyroid Association that women
receive 150-pg iodine supplements daily during
pregnancy and lactation and that all prenatal vitamin/
mineral preparations contain 150 pg of iodine (5).

— Stephanie L. Lee, MD, PhD

3. Institute of Medicine Panel on Micronutrients.
DRI: dietary reference intakes for vitamin A,
vitamin K, arsenic, boron, chromium, copper,
iodine, iron, manganese, molybdenum, nickel,
silicon, vanadium, and zinc. Washington, DC:
National Academies Press, 2002.

4. Leung AM, Pearce EN, Braverman LE. lodine
content of prenatal multivitamins in the United
States. N Engl ] Med 2009;360:939-40.

5. Becker DV, Braverman LE, Delange F, Dunn JT,
Franklyn JA, Hollowell JG, Lamm SH, Mitchell
ML. lodine supplementation for pregnancy
and lactation-United States and Canada:
recommendations of the American Thyroid
Association. Thyroid 2006;16:949-51.
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DOES EXTREME OBESITY AFFECT
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Michalaki MA, Gkotsina MI, Mamali I, Markantes GK, Faltaka A, Kalfarentzos F, Vagenakis AG,
Markou KB. Impaired pharmacokinetics of levothyroxine in severely obese volunteers.
Thyroid. March 21, 2011 [E-pub ahead of print]. doi: 10.1089/thy.2010.0149.

SUMMARY

These authors previously reported that euthyroid
but severely obese subjects have higher levels of
trilodothyronine (Tj3), thyroxine (T4) and thyrotropin
(TSH) than normal controls, and suggested that the
morbidly obese have reset their “central thyrostat” (1).

The authors assessed the kinetics of serum T3 and
T, after giving 600 pg of levothyroxine (L-T4) as an
oral solution to 16 men and 22 women who were
apparently euthyroid but severely obese (mean
[£SD] body-mass index [BMI; the weight in kilograms
divided by the square of the height in meters]
48.6+8.3) and to 24 age-matched controls (mean BMI,
23.3%1.7). None of the study participants was taking
any medication, had positive anti-thyroid peroxidase
antibodies or any thyroid disease, or had other co-
morbidities. There was no mention of smoking status.
The mean basal serum TSH was 2.3+1.0 plU/ml and
the mean total T, was 8.7+1.3 pg/dl in the obese
subjects, as compared with 1.3+0.9 and 7.5+1.3 in
the controls (both P<0.001). After a 12-hour fast, the

COMMENTARY e o 0000000000000

In view of reports of accelerated gastric emptying in
morbidly obese patients, it would have been helpful
if there was some other evidence of jejunoileal
malabsorption to support the authors’ suggestion
that delayed L-T4 absorption was involved. Knowing
the smoking history of the subjects would have been
helpful, in view of the strong correlation between
current smoking, BMI, and TSH levels in Norwegian
men and women (2). That study also found a
strong correlation between BMI and “subclinical
hypothyroidism” in current smokers, as well as in
never-smokers (2).

CLINICALTHYROIDOLOGY © JUNE 2011

subjects were given 600 of pg L-T4 in the morning, and
blood was sampled for the next 4 hours.

Administering L-T, caused the mean serum Tj3 to fall
7% in the morbidly obese subjects (from 137+16
to128+14) at 2 hours, whereas it rose 17% (from
133£19 to 155#21) in the controls (P<0.001). The
serum T4levelroseinboth groups,butitpeakedlaterin
the obese group (2.5£0.9vs. 1.9+0.1 hr, P<0.01). Based
on estimated plasma volume and the assumption that
giving exogenous L-T4 did not suppress the release
of endogenous T, and TSH and that the endogenous
production of T4 remained constant during the study
period, the calculated area under the curve was lower
for obese subjects (13.5+7.4 vs. 19.1£5.4 P< 0.01), as
was the maximum concentration of T, (5.1+2.3 vs.
6.4+1.8, P<0.05) as compared with controls.

The authors concluded that severely obese individuals
may require higher doses of L-T4 than normal and
that impaired L-T4 pharmacokinetics such as delayed
gastrointestinal absorption might be involved. The
reason for the small decrease in serum T3 was not clear.

Many studies have found a direct correlation between
BMI and TSH levels in apparently healthy individuals
whose thyroid hormone and TSH levels are in the
normal range. There is controversy concerning
whether some of these individuals have “subclinical
hypothyroidism,” however. It has been suggested that
elevated antithyroid antibodies need to be present
before entertaining the diagnosis in such cases (3).

The L-T4 dose required to maintain euthyroidism in
thyroidectomized subjects has been reported to be
directly related to circulating interleukin (IL)-6 levels
(4), and cells in adipose tissue from obese subjects

continued on next page
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are known to release more IL-6. A recent study on
a variety of human cells reported that IL-6 blocks
their conversion of T, to T3 while increasing their
inactivation of both T3 and T4, apparently by depletion
of an intracellular thiol co-factor (5). Could the higher
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Selenium status, thyroid volume, and multiple nodule formation in an area with mild iodine
deficiency. Eur ] Endocrinol 2011;164:585-90. Epub January 17, 2011.

SUMMARY

BACKGROUND

Selenium plays an important role in the function of the
thyroid gland. It is found in high concentration in the
thyroid gland, is incorporated as selenocysteine into a
numberofantioxidantselenoproteins,and contributes
to the antioxidant defense by protecting the thyrocytes
from any excess hydrogen peroxide that is produced
during thyroid hormone biosynthesis. The association
between serum selenium concentration and thyroid
volume and goiter development is controversial, with
positive, negative, and no association reported.

METHODS

The objective was to study the associations between
serum selenium concentration and thyroid volume,
both before (C1) and after (C2) iodine fortification
was introduced in Denmark. Additional objectives
were: (a) to examine the association between serum
selenium concentration and prevalence of thyroid
nodules and (b) to investigate associations between
serum selenium concentration and risk for enlarged
thyroid gland.

Subjects were participants in the Danish Investigation
of lodine Intake and Thyroid Diseases (DanThyr)
study. Two cross-sectional studies were carried out,
the first (C1) in 1997-1998 and the second (C2) in
2004-2005. Two groups, one of women and one of
men, were randomly selected: women 18 to 22, 40 to
45, and 60 to 65 years of age and men 60 to 65 years
of age. Analyses were performed on 805 participants
(405 from C1 and 400 from C2), from whom all the
variables of interest were available

Thyroid ultrasounds before and after iodine
fortification were interpreted by the same two
sonographers. Thyroid enlargement was defined as
a thyroid volume >18 ml for women and >25 ml for
men, which corresponds to the mean +3 SD values

CLINICALTHYROIDOLOGY © JUNE 2011

in iodine-sufficient populations. The structure of the
gland was classified as normal, diffuse (no registered
nodules), solitary nodule >10 mm in diameter (one
thyroid nodule), or multinodular (more than one
thyroid nodule). In the event of more than three
nodules in a lobe, only the three largest nodules
were registered.

All participants were asked to give a urine sample
that was analyzed for iodine.

Blood samples were obtained for measurement of
serum selenium concentration. The limit of detection
was 15 pg/L. Human serum concentrations typically
range between 50 and 200 pg/L. Interassay variation
was 7%, and intraassay variation was 5% during the
determinations.

RESULTS

Thyroid volume decreased significantly from the first
to the second cross-sectional study. Before fortifi-
cation, thyroid volume was 12.5 ml, versus 11.9
after fortification (P<0.05). Urinary iodine excretion
increased at the same time, 97 pg/day before
fortification to 148 pg/day after fortification (P<0.001).

Median serum selenium concentration decreased
slightly, but significantly, by 5% during this period. It
was 99.2 ug/L before fortification and 95.0 pg/L after
fortification (P<0.05). Iodine excretion and serum
selenium concentration were weakly but significantly
positively correlated (r = 0.2, P<0.001).

In the combined cohort, the serum selenium con-
centration was significantly negatively associated with
thyroid volume. The significant negative association
between serum selenium concentration and thyroid
volume was found in the entire group of women, but
did not reach significance in the subgroup of women
60 to 65 years of age. In men (all 60 to 65 years),

continued on next page
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SELENIUM MAY PREVENT GOITER
AND THYROID NODULES

there was no association between thyroid volume and
serum selenium concentration).

The serum selenium concentration was significantly
negatively associated with risk for enlarged thyroid
gland; the association was significant before iodine
fortification, but not after iodine fortification.
Furthermore, the risk for an enlarged thyroid gland
increased with lower serum selenium concentrations
in women but not in men. Low serum selenium
concentrations tended to increase the risk for multiple
thyroid nodules of more than 10 mm in diameter. In
contrast, serum selenium did not influence the risk
for solitary nodules.

COMMENTARY

The majority of the literature on the effect of selenium
on thyroid hormone metabolism and of selenium
supplementation therapy originates in Europe. As
discussed by the authors, the role of selenium
supplementation in preventing goiter or reducing
thyroid volume is controversial, perhaps sex- and age-
dependent, and related to iodine in the diet. Two recent
studies demonstrated the beneficial effect of selenium
supplementation in reducing thyroid peroxidase (TPO)
antibody titer in women with Hashimoto’s thyroiditis.
In one study from Greece, I-selenomethionine 200 pg a
day given for 12 months caused a significant decrease
in serum anti-TPO levels in the first 6 months of
treatment, with an additional 8% decrease when the
treatment was extended for another 6 months, while
withdrawal of the drug caused a 4.8% increase in anti-
TPO concentrations (1). In a study from Italy, selenium,
200 pg daily, was given to women during pregnancy

1. Mazokopakis EE, Papadakis JA, Papadomanolaki
MG, et al. Effects of 12 months treatment with
L-selenomethionine on serum anti-TPO levels in
patients with Hashimoto’s thyroiditis. Thyroid
2007;17:609-12.

2. Negro R, Greco G, Mangieri T, Pezzarossa A,
Dazzi D, Hassan H. The influence of selenium
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Rasmussen LB, et. al.

The serum selenium concentration has an effect
on thyroid volume and probably multiple nodule
formation in areas with mild iodine deficiency;
however, the association is weak and appears to be
confined to women. The results of the present study as
well as some previous studies suggest that sufficient
selenium intake is one of the environmental factors
that may add to the prevention of goiter and thyroid
nodules. Prospective intervention studies are needed
to evaluate the potential role of selenium in patients
suffering from goiter and thyroid nodularity.

and the postpartum period, who were then compared
to control pregnant TPO-positive women who were
being given placebo therapy. Postpartum thyroiditis
and permanent hypothyroidism were significantly
lower in the group receiving therapy as compared with
the control group (28.6 vs. 48.6%, P<0.01; and 11.7 vs.
20.3%, P<0.01, respectively) (2). Let me add a note of
caution on the potential adverse effects of selenium
supplementation. During a mean (xSD) follow-up of
7.7+2.7 years in a group of persons without diabetes
who were receiving selenium supplementation or
placebo, type 2 diabetes developed in 58 selenium
recipients and in 39 placebo recipients (hazard ratio,
1.55; 95% confidence interval, 1.03 to 2.33). The
conclusion by the authors was that selenium supple-
mentation does not seem to prevent type 2 diabetes,
and it may increase the risk for the disease (3).

— Jorge H. Mestman, MD

supplementation on postpartum thyroid status
in pregnant women with thyroid peroxidase
autoantibodies. ] Clin Endocrinol Metab
2007;92(4):1263-8. Epub February 6, 2007.

3. Stranges S, Marshall JR, Natarajan R, et al. Effects
of long-term selenium supplementation on the
incidence of type 2 diabetes: a randomized trial. Ann
Intern Med 2007;147:217-23. Epub July 9, 2007.
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PAPILLARY THYROID CANCER

Yim JH, Kim WB, Kim EY, Kim WG, Kim TY, Ryu JS, Gong G, Hong SJ], Shong YK. The outcomes of first
reoperation for locoregionally recurrent/persistent papillary thyroid carcinoma in patients
who initially underwent total thyroidectomy and remnant ablation. ] Clin Endocrinol Metab.

April 20, 2011 [Epub ahead of print].

SUMMARY

BACKGROUND

Recurrence of papillary thyroid cancer (PTC) in
cervical lymph nodes is common. The guidelines
of the ATA recommend reoperation as the initial
treatment when distant metastases are not present.
The purpose of this study was to analyze the success
of this form of treatment.

METHODS

This Korean study analyzed 83 patients who
underwent reoperation for locoregionally recurrent
PTC; only patients without antibodies to thyroglobulin
(Tg) were selected. All patients had a total
thyroidectomy performed by a single surgeon and
also received 1311 ablation. Patients were followed
using neck ultrasound, other imaging methods, and
measurement of serum Tg to detect recurrence.
Reoperation was performed by the same surgeon.
After reoperation, a biochemical cure was defined as
a thyrotropin-stimulated Tg less than 1 ng/ml. The
median follow-up after reoperation was 5.4 years.

RESULTS
The initial surgery consisted of central-neck dis-

COMMENTARY e 0 0000000000000

Minor elevations of serum Tg are common in patients
with PTC after initial thyroidectomy and radioiodine
ablation. Many patients will have undetectable
“suppressed” serum Tg but a stimulated value >2 ng/
ml with no readily detectable neck disease on cervical
ultrasound or disease that is found elsewhere on
radioiodine scans. This report suggests that it may be
worthwhile to search more vigorously for neck disease

CLINICALTHYROIDOLOGY © JUNE 2011
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section in 62 patients and modified radical neck
dissection in 20. The median duration of the relapse-
free interval until the first recurrence was 2.3
years (range, 1 to 10). Forty-two patients (51%)
experienced a biochemical remission. Those in
remission had a lower preoperative serum Tg as
compared with those who did not have a remission,
but there were no other significant clinical differences
between those who experienced remission and
those who did not. Only 2 of 10 patients with a
stimulated Tg >100 ng/ml experienced a biochemical
remission after reoperation. The magnitude of the
change in stimulated Tg, comparing preoperative
and postoperative values, was proportional to the
number of tumor-positive lymph nodes removed.
A postoperative stimulated Tg <5 ng/ml was highly
predictive of no clinical recurrence. Three of 13
patients with clinical recurrence had stimulated Tg
<1 ng/ml after the first reoperation.

CONCLUSIONS

Reoperation is effective for treating locally recurrent
PTC. Stimulated Tg is a useful marker for evaluating
the efficacy of reoperation.

as the cause of the elevated serum Tg, because the
reoperation achieved a biochemical cure in half of the
patients. Unfortunately, the method for detecting the
recurrent cervical disease was not stated, so one may
speculate that disease was detected by ultrasound and
biopsy of lesions. In contrast with this report, a major
U.S.medical center achieved a biochemical cure in only
23% of patients with the first operation for recurrent
neck disease using the same criterion of a stimulated

continued on next page
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REOPERATION CURES ONLY HALF OF THE PATIENTS

Yim JH, et. al.

WITH LOCALLY RECURRENT PAPILLARY THYROID CANCER

Tg <1 ng/ml (1). In 9% of the patients in the recent
U.S. study, no PTC was found in the resected nodes,
and none of this group had a biochemical remission
despite the identification of recurrent disease based
on ultrasound and fine-needle aspiration biopsy of
suspected lesions (1). Also worrisome is that about
one fourth of those with clinical recurrence in the
Korean study had a postoperative stimulated Tg <1
ng/ml. It is not surprising that only 20% of those with
a larger burden of disease, indicated by a stimulated

1. Al-Saif O, Farrar WB, Bloomston M, Porter K,
Ringel MD, Kloos RT. Long-term efficacy of lymph
node reoperation for persistent papillary thyroid
cancer. ] Clin Endocrinol Metab 2010;95:2187-94.
Epub March 23, 2010.
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Tg >100 ng/ml, had a biochemical remission. Based
on the experience of this Korean group, perhaps it is
worthwhile to follow patients with observation only if
the stimulated Tg is <5 ng/ml because only one fourth
to one half of these patients have a biochemical cure
and clinical recurrence was not detected in a 5-year
follow up in the patients with a stimulated Tg <5 ng/
ml after the reoperation.

— Jerome M. Hershman, MD
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ASSAY IS AN EXCELLENT PREDICTOR OF LOW
RECURRENCE OF DIFFERENTIATED THYROID CANCER

Malandrino P, Latina A, Marescalco S, Spadaro A, Regalbuto C, Fulco RA, Scollo C, Vigneri R, Pellegriti G. Risk-
adapted management of differentiated thyroid cancer assessed by a sensitive measurement
of basal serum thyroglobulin. ] Clin Endocrinol Metab. March 30, 2011 [Epub ahead of print].

SUMMARY

BACKGROUND

The two aims of the present study were: (1) to apply
basal serum thyroglobulin (Tg) levels measured with
a second-generation assay to discriminate between
patients with and those without thyroid malignant
disease after a total thyroidectomy and 1311 remnant
ablation and (2) to evaluate the role of the Tg assay in
the treatment of these patients.

METHODS

This is a retrospective study of 545 patients with
differentiated thyroid cancer; 95% had papillary
cancer and 5% had follicular cancer. The investigators
used a Tg assay with a sensitivity of 0.1 ng/ml
and measured Tg before (basal) and after the
administration of recombinant thyrotropin (TSH).
Excluded from further analysis were the 18% of these
patients who had positive tests for Tg antibody and
the 3.9% who had basal Tg levels >1 ng/ml, leaving
425 study participants. The patients were divided into
low (52 patients), intermediate (235) and high (138)
risk categories based on histopathologic criteria.

COMMENTARY e 0 0000000000000

The improved sensitivity of commercial Tg assays
makes them an excellent tool for following patients
with differentiated thyroid carcinoma. The data
from this report are similar to those of Smallridge et
al.,, who also showed that a basal Tg <0.1 ng/ml was
highly predictive of a stimulated Tg <2 ng/ml, thus
eliminating the necessity for use of recombinant TSH
in a large proportion of patients (1). Recently Spencer
et al.,, using a sensitive Tg assay, reported that only
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RESULTS

The 425 patients were divided into three groups based
on the Tg assay: 331 with a basal Tg <0.1 ng/ml (group
1), 80 with a basal Tg of 0.11 to 0.50 ng/ml (group 2),
and 14 with a basal Tg of 0.51 to 1.0 ng/ml (group 3). A
stimulated serum Tg higher than 2.0 ng/ml was found
inthree patients (0.9%) in group 1,in 23 patients (29%)
in group 2, and in 10 patients (71%) in group 3. When
the basal Tg was <0.15 ng/ml, only 1.4% had recurrent
disease during a 4-year follow-up; with this low basal
Tg, recurrence was found in none of the patients in the
low-risk group, 1% in the intermediate-risk groups,
and 2.7% in the high-risk groups. Only 5 (1.4%) of the
356 patients with basal Tg levels no higher than 0.15
ng/ml had stimulated Tg values higher than 2.0 ng/ml,
and none of them had recurrences. In contrast, 33 of 69
with a basal Tg >0.15 ng/ml had recurrences.

CONCLUSIONS

With the use of a sensitive Tg assay, basal serum Tg
may be sufficient to assess the risk-adapted treatment
of patients with differentiated thyroid cancer. When
the Tg was <0.15 ng/ml, the negative predicted value
for recurrence was 98.6%.

0.3% of a group of 655 patients with basal Tg <0.1
had a stimulated Tg >2 ng/ml (2). The other point of
the current paper is that the basal Tg data must be
placed in the context of the risk of the patient based
on response to therapy and follow-up, a concept
similar to that elaborated by Tuttle and colleagues
summarized in the February 2011 issue of Clinical
Thyroidology (3).

— Jerome M. Hershman, MD
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SHOULD YOU GIVE RAI TO A LOW-RISK (TINO)

THYROID CANCER PATIENT?

Iyher NG, Morris LG, Tuttle RM, Shaha AR, Ganly I. Rising incidence of second cancers in
patients with low-risk (TINO) thyroid cancer who receive radioactive iodine therapy.
Cancer. March 22, 2011 [Epub ahead of print]. doi: 10.1002/cncr.26070.

SUMMARY

BACKGROUND

An increase in secondary primary malignancies (SPM)
after radioactive iodine (RAI) therapy for differentiated
thyroid is a risk that has been seriously recognized for
the past 8 years, since the initial report by Rubino et
al. (1). During this time, several papers (2) explored
this question using the Surveillance, Epidemiology,
and End Results (SEER) database of the National
Cancer Institute, but the purpose of this reanalysis is
to determine specifically the pattern in the increase in
use of RAI and the pattern of increase of SPM in low-
risk patients with differentiated thyroid cancer.

METHODS

The SEER 13 cohort database (1973-2006)
was queried for patients diagnosed with well-
differentiated thyroid cancer (WDTC) including
papillary, follicular variant of papillary, and follicular
thyroid carcinoma. Patients were excluded if any
of the following data were missing: tumor size,
extrathyroidal  extension, lymph-node status,
metastasis status, or RAI administration. Low-risk
tumors were defined as those <2 cm intrathyroidal
tumors without extrathyroidal extension, lymph-
node metastases, or distant metastases in patients
<45 years of age. An SPM was defined as a solid or
hematologic malignancy that occurs >6 months
after diagnosis. The risk of SPM is the standardized
incidence ratio (SIR)—the ratio of observed to
expected (O/E) second cancers. The excess absolute
risk represents the absolute number of additional
second cancers attributable to RAI treatment and
is calculated as the excess (O/E) number of second
cancers in patients per 10,000 person-years at risk.

RESULTS

WDTC has increased in incidence from 3.5 per 100,000
populationin1973to11.4per 100,000in 2007. Thyroid
tumor size has been recorded since 1983. Since 1983,
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the incidence of low-risk WDTC has increased from 1.2
to 5.2 per 100,000, which accounts for the majority
(55.6%) of the increased incidence of WDTC. Among
patients <45 years of age who have low-risk tumors,
RAI treatment increased from 3.3% in 1973 to 38.1%
in 2006. As expected, the rate of overall survival among
patients with low-risk WDTC has remained constant
during this period, at nearly 100%. For all patients
with WDTC, the SIR of SPM at any site was 1.18 (95%
confidence interval [CI], 1.10 to 1.25). The SPMs with
significantly elevated risk because of RAI were cancers
of the salivary gland (SIR, 3.84; 95% ClI, 1.66 to 7.56)
and kidneys (SIR, 2.62; 95% CI, 1.94 to 3.47) and
leukemia (SIR, 2.09; 95% CI, 1.49 to 2.86). The risk
of leukemia was especially high in patient <45 year of
age (SIR, 5.32; 95% CI, 2.75 to 9.30) as compared with
older patients (SIR, 2.26; 95% CI, 1.43 to 3.39).

CONCLUSIONS
In the past three decades, the incidence of thyroid
cancer has increased more than threefold. Many
groups have argued that this increase is due to
incidental detection from the increased use of head
and neck imaging studies, but nearly 50% of the
increased incidence is from tumors >2 cm, suggesting
that a significant number of patients have clinically
important tumors. The proportion of tumors that
were considered low risk in 2007 was 45.6%. Despite
the increase in proportion of low-risk tumors, the use
of RAI for WDTC has remarkably increased, according
to this report to nearly 40% in the low-risk category.
Although the rates of RAI increased, overall survival
remains excellent, at nearly 100%. This report
demonstrates that there were no excess SPMs during
the time that RAI was less commonly used in 1973-
1981, and the rise in SPM was stepwise over the time
that the use of RAI was increasing. The fact that the
shapes of the curves of the rise in SPM and the use of
RAI are not similar suggests that there may be other
factors involved in the development of SPM.
continued on next page
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COMMENTARY

We are faced with increasing numbers of new cases
of thyroid cancer (3) and need to make a decision
about treatment. Consideration for RAI ablation
must include not only the increase in risk of chronic
complications including sialadenitis, dry mouth,
and tooth loss, but also the increased risk of SPM in
low-risk patients. This is especially worrisome with
the increased risk of leukemia in patients <45 years
old, as compared with older patients. Since the mid-
1980s when I did my fellowship, we practiced in a
way to destroy every molecule of thyroid cancer, and
nearly every patient I saw received an ablation dose
of RAL I now have changed my practice because of
the evidence of SPM after RAIL In 2011, I think we
must consider not using RAI ablation in our patients
with low-risk thyroid cancer and realize that the
complications do not justify the ability to use a post-

1. Rubino C, de Vathaire F, Dottorini ME, Hall P,
Schvartz C, Couette JE, Dondon MG, Abbas MT,
Langlois C, Schlumberger M.. Second primary
malignancies in thyroid cancer patients. Br ]
Cancer 2003;89:1638-44.

2. Brown AP, Chen ], Hitchcock Y], Szabo A, Shrieve
DC, Tward ]D. The risk of second primary
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therapy thyroglobulin as a tumor marker or an RAI
whole-body scan to detect tumor recurrence. No
studies, including this one, have shown a significant
reduction in the already low mortality in patients
with low-risk (<2 cm intrathyroidal) WDTC with RAI
ablation. [ am actively changing my practice as [ have
more carefully reviewed the literature and do not give
RAI ablation to patients with small tumors (<1.5 cm)
without extrathyroidal or capsule invasion, positive
nodes, or distant disease. Further, when I do treat,
I am reducing the whole-body radiation exposure
by decreasing the dose of RAI and administering
remnant ablation after recombinant human TSH
stimulation. I have not yet jumped to not using RAI
therapy in primary tumors >2 cm, but I will consider
that as additional data are published.

— Stephanie L. Lee, MD, PhD

malignancies up to three decades after the
treatment of differentiated thyroid cancer. ]
Clin Endocrinol Metab 2008;93:504-15. Epub
November 20, 2007.

3. Davies L, Welch HG. Increasing incidence of
thyroid cancer in the United States, 1973-2002.
JAMA 2006;295:2164-7.
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OFFICIAL ITALIAN TRANSLATION

of the 2009 American Thyroid Association
Management Guidelines for Patients with Thyroid
Nodules and Differentiated Thyroid Cancer

American Thyroid Association (ATA) Guidelines Taskforce on Thyroid Nodules and
Differentiated Thyroid Cancer. Revised American Thyroid Association management
guidelines for patients with thyroid nodules and differentiated thyroid cancer.
Thyroid 2009;19:1167-214.

American Thyroid Association (ATA) anniversary, ATA delivers its mission through several
Acknowledgement to the Translators key endeavors: the publication of highly regarded
The American Thyroid Association (ATA) wishes  monthlyjournals, THYROID, Clinical Thyroidology and
to acknowledge the contributions of ATA members  (linical Thyroidology for Patients; annual scientific
Sebastiano Filetti, MD (University of Roma La  meetings; biennial clinical and research symposia;
Sapienza, Rome, Italy), Giuseppe Costante, MD  research grant programs for young investigators,
(University of Catanzaro “Magna Graecia’, Catanzaro,  support of online professional, public and patient
Italy), Cosimo Durante, MD (University of Roma La  educational programs; and the development of

Sapienza, Rome, Italy), and Furio Pacini, M.D. (The  guidelines for clinical management of thyroid disease.
University of Siena, Siena, Italy) who have contributed

their time and expertise to the translation of the  ATA Guidelines Disclaimer
Linee Guida delllAmerican Therld Association sulla The American Therld Association develops
Gestione dei Pazienti con Noduli Tiroidei e Carcinoma  (Clinical Practice Guidelines to provide guidance

Differenziato della Tiroide from the original English  and recommendations for particular practice areas
Revised American Thyroid Association management  concerning thyroid disease and thyroid cancer. The
guidelines for patients with thyroid nodules and  Guidelines are not inclusive of all proper approaches
differentiated thyroid cancer published by the  or methods, or exclusive of others. The Guidelines do

American Thyroid Association (ATA) Guidelines not establish a standard of care and specific outcomes
Taskforce on Thyroid Nodules and Differentiated  are not guaranteed.

Thyroid Cancerin THYROID 2009; 19:1167-1214 with
corrections published in THYROID 2010; 20:674-675.  Treatment decisions must be made based on the

independent judgment of health care providers and
The Translators efforts are aimed to facilitate  each patient's individual circumstances. A guideline is
understanding of the guidelines and their rationale  not intended to take the place of physician judgment
to Italian physicians not well acquainted with English  in diagnosing and treatment of particular patients.
language. The document is being presented as it was
received by the ATA without additional review or  The ATA develops guidelines based on the evidence
proofreading. The ATA extends deep appreciation to  jyajlable in the literature and the expert opinion of the

the translators. task force in the recent timeframe of the publication
of the guidelines. Management issues have not
American Thyroid Association (ATA) been and cannot be comprehensively addressed in

The American Thyroid Association (ATA) is the  rapndomized trials; therefore, the evidence cannot be
leading worldwide organization dedicated to the  comprehensive. Guidelines cannot always account
advancement, understanding, prevention, diagnosis  for individual variation among patients. Guidelines

and treatment of thyroid disorders and thyroid  cannot be considered inclusive of all proper methods
cancer. ATAis an international individual membership  of care or exclusive of other treatments reasonably

organization with over 1,400 members from 43  {irected at obtaining the same results.
countries around the world. Celebrating its 88th continued on next page
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OFFICIAL ITALIAN TRANSLATION of the 2009 American Thyroid

Association Management Guidelines for Patients with Thyroid
Nodules and Differentiated Thyroid Cancer

Therefore, the American Thyroid Association
considers adherence to this guideline to be voluntary,
with the ultimate determination regarding its
application to be made by the treating physician and
health care professionals with the full consideration
of the individual patient’s clinical history and
physical status. In addition, the guideline concerns
the therapeutic interventions used in clinical practice
and do not pertain to clinical trials. Clinical trials are a

separate matter, designed to research new and novel
therapies, and the guidelines are not necessarily
relevant to their purpose.

Guideline development includes an identification
of areas for future study and research, indicating
the focus for future investigational therapy based
on the findings reviewed and synthesized from the
latest literature.

t is our pleasure to present the official Italian

translation of the 2009 American Thyroid

Association management guidelines for patients
with thyroid nodules and differentiated thyroid
cancer. The original English version of this document
(published in 2009) provides the most up-to-date,
evidence-based guide to clinical practice in this
field. Each of the recommendations is rooted in an
extensive, critical review of the literature in this field
by a 11-member task force of experts from the United
States, as well as two renowned endocrinologists
from Europe, Drs. Martin Schlumberger (France) and
Furio Pacini (Italy). As a result of their contributions,
the new ATA Guidelines also reflect the important
and sometimes differing viewpoints of European
endocrinology. The goal of our translation is to both
extend and enhance access to this valuable resource
by Italian health-care professionals working in
this field. Not only those who feel that they have a
limited command of the English language, but also
even the more experienced readers of English will
find this translation a useful tool for exploring the
highly important, finer shades of meaning contained
in the guidelines. Our ultimate aim is to foster the
diffusion in our country of common protocols for
the diagnosis, treatment, and follow-up of thyroid
disease, approaches based on scrupulously reviewed,
carefully weighed scientific evidence. It is our sincere
hope that our efforts will spark similar initiatives
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in other countries as well (and not only within the
European Union). In today’s world, where patients,
physicians, and researchers are increasingly on the
move, widespread familiarity with these guidelines
and active attempts to apply the recommendations
they contain will help to improve our ability to offer
high-quality, cost-effective care to our patients.

— Sebastiano Filetti, MD
Rome, Italy

TO READ THE GUIDELINES AND
ACKNOWLEDGMENT IN ITALIAN,
PLEASE OPEN THE PDFs BELOW.

Ringraziamento della American
Thyroid Association (ATA) ai
traduttori (Acknowledgment)
(PDF File, 80.3 KB)

Linee Guida dell’American Thyroid
Association sulla Gestione dei
Pazienti con Noduli Tiroidei e
Carcinoma Differenziato della
Tiroide (PDF File, 1.01 MB)

The guidelines were reprinted with the permission
of the publisher, Mary Ann Liebert, Inc.
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To the Editor:

In his brief review on propylthiouracil (“Propylthiouracil
Is an Old but Still Useful Drug”) in the April 2011 issue of
Clinical Thyroidology, Dr. Weissel makes one erroneous
statement and one personal recommendation with which I
disagree. The incorrect statement is that propylthiouracil
(PTU)-related agranulocytosis is “independent of the age
of the patient.” The study he cited (1) and others (e.g.,
2) show that it is actually older persons who are more
susceptible to agranulocytosis.

The personal recommendation made by Dr. Weissel that
is troubling is the statement that “PTU should be used
in preference to MMI [methimazole] also in lactating
mothers, since its secretion in the milk is less than
that of MMIL.” While it is true that PTU crosses breast
epithelium less well than MMI does because it is highly
protein-bound and ionized at physiologic pH (3), the
quantities of both drugs that an infant might ingest are,
in fact, quite low. For PTU, it has been estimated that a
child might ingest approximately 150 pug per day from a
woman taking 200 mg of PTU three times a day (4).It has
been calculated that a baby could receive 70 pg of MMI
over an 8-hour period after the mother received a single
40-mg dose (5). Because this small amount conceivably
could have an effect on a nursing baby’s thyroid function,
it was suggested that PTU might be preferred in nursing
mothers (6). However, subsequent data from Azizi and
colleagues (7-12) show that infants exposed to MMI in
breast milk have normal thyroid function (7-9), as well
as normal 1Q and growth (10-12). These investigators
also measured serum MMI levels by high-performance
liquid chromatography in 8 infants 2 hours after they
breast-fed from mothers who were taking 10 mg of MMI
two or three times a day. The serum MMI levels were
undetectable in 6 of the 8 babies and were at the limit of
detection (0.03 pg/ml) in the other two (12). Serum MMI
levels at least 10-fold higher than this are seen in serum
in adults after a 10-mg oral dose (13). Therefore, there
is no reason not to use methimazole in breast-feeding
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women, and in acknowledgment of this fact, the drug
is approved for use in lactation, just like PTU, by the
American Academy of Pediatrics (14).

Recent concerns raised by the American Thyroid
Association and the Food and Drug Administration about
potential PTU-induced hepatotoxicity have resulted in
recommendations that limit the use of PTU (15,16) to
individuals who cannot take MMI, persons with life-
threatening thyrotoxicosis, and hyperthyroid women in
the first trimester of pregnancy. Breast-feeding is not
included in the indications. Because breast-feeding can
last for many months or even years (17), the duration of
PTU exposure of the mother could place her at increased
risk for severe liver toxicity, while a safer drug (i.e., MMI)
is available that would not put the baby at increased risk
for adverse health consequences. While there are no case
reports of infants breast-feeding from mothers taking
PTU in whom hepatotoxicity subsequently developed,
there are instances of babies with presumed in utero
hepatotoxicity from PTU (18).

In light of the foregoing, MMI should be the drug of
choice in breast-feeding women. Doses up to 40 mg per
day are safe, although the minimum dose that is required
to maintain normal thyroid function should be used. This
was also the conclusion of a recent extensive review of
the available literature (19). Interestingly, the need for an
antithyroid drug in the postpartum period is associated
with a decreased likelihood that a woman will breast-
feed or be advised to breast-feed by a physician (20),
indicating a need for greater physician education about
the safety of antithyroid drugs in lactation.

— David S. Cooper, MD

Professor of Medicine

The Johns Hopkins University School of Medicine
Baltimore, MD 21287
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To the Editor, continued
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Dr. Weissel responds:

My statement on page 3, 1st paragraph was ..
“The prevalence (of agranulocytosis) seems to be
independent of the age of the patient and of the
dose used.” Dr. Cooper claims that is incorrect. Let
me briefly quote from Cooper’s review article (1)
that I cited (contrary to Cooper’s suggestion, I did
not quote the 1983 paper by Cooper et al.) “Some,
but not all, studies have suggested that the risk of
agranulocytosis is greater in older patients and that
they have a higher rate of death.” In his contribution
to the textbook, The Thyroid: A Fundamental and
Clinical Text, Cooper states: “Elderly patients may
be more susceptible to agranulocytosis” (p. 671). I
conclude from this repeated cautious phrasing that
the author admits uncertainty about the influence
of age on this side effect of propylthiouracil (PTU).
Dai et al. did not find any correlation of PTU-induced
agranulocytosis with age (3).

My personal preference for PTU in lactating women
troubles Dr. Cooper. My argument was—and is—
that PTU is secreted less in the milk than is MMI.
Cooper agrees that this is the case, but he presents
a calculation that might give the impression that the
infants are at risk of ingesting considerable amounts
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of PTU when the lactating mother’s hyperthyroidism
is treated with PTU. However, the mother’s dose per
day on which his calculation is based is extremely
high. His calculation (based on a paper by Momotami
et al. [4]) that a baby could receive as much as 150
pg of PTU per day is, at least in Europe, unrealistic.
Doses of 600 mg per day for a lactating mother would
be necessary for such concentrations, doses that
are not given in Europe, where tablets contain only
20 mg in some countries (e.g., Austria). The usual
starting dose of PTU in Austria is 300 mg per day
for newly diagnosed hyperthyroidism. This dose is
subsequently rapidly tapered to a dose of about 60 mg
per day. Moreover, Momotami et al. conclude in their
article: “Mothers can breast-feed while taking PTU at
doses as high as 750 mg daily without adverse effects
on thyroid status in their infants.” [ am not aware of
any paper reflecting the experience of equivalent high
doses of methimazole.

— Michael Weissel, MD,
Medical Clinic III

Medical University of Vienna,
Austria
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At the 81% Annual Meeting of the American
Thyroid Association (ATA), attendees will
experience top-notch educational sessions, great
networking opportunities and unmatched
collegiality -- all under one-roof.

Nestled at the base of the majestic Santa Rosa
Mountains in Indian Wells near Palm Springs, CA,
the Renaissance Esmeralda Resort & Spa is the

Renaissance Esmeralda Resort and Spa Sonoran Desert's finest oasis, a perfect setting for
ATA attendees from around the world to meet.

Indian Wells, California @ www.thyroid.org

Chaired by Drs. Anthony Hollenberg and Martha
Zeiger, the ATA Program Committee promises to
offer the outstanding agenda expected by those who choose the ATA meeting as their 'favorite' scientific
educational experience - year after year. Past attendees attest to the unmatched excellence and environment of
the ATA meeting noting:

"Great combination of clinical and basic research"
"Presentations and posters are excellent"

"Well organized and top notch"

"The science improves every year"

WHY SHOULD YOU ATTEND? Earn CME credits, hear innovative talks on clinical topics, participate
in interactive sessions, develop professionally with state of the art information, and meet with friends and
colleagues.

WHO WILL BE THERE? The community of endocrinologists, internists, surgeons, basic scientists,
nuclear medicine scientists, pathologists, endocrine fellows and nurses, physician assistants and other health
care professionals who wish to broaden and update their knowledge of the thyroid gland and its disorders.
Clinical, Basic and Surgical Fellows will have a customized educational track to enhance their meeting
experience.

REGISTRATION

ATA meeting registration is open to all health care professionals interested in broadening their knowledge of
the thyroid gland and its disorders. Visit the ATA website for registration details and meeting information
as available at www.thyroid.org.

HOTEL

Book your hotel reservation now and mention the ATA to receive the special group rate.

Renaissance Esmeralda Resort & Spa, 44-400 Indian Wells Lane, Indian Wells, CA 92210; 760-773-4444 or
800-446-9875.
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(in print or electronic) which are being publicly presented for the first time. Authors are asked to strictly
comply with this requirement; data that are to become available to the public in the setting of a national
or international meeting before their presentation at the ATA meeting are not eligible for presentation at
the ATA meeting. Data may be submitted for publication before or after abstract submission to the ATA.
However, data accepted for publication prior to the ATA meeting would REQUIRE the authors to request
the publisher to embargo their publication (electronic and print) until 8:00 am local time the first day of
the meeting, or would REQUIRE the authors to withdraw their abstract from the ATA meeting. Many
editors are favorable to embargo requests because of the attention that may be drawn to the publication
after original presentation of the data at a major meeting. Further, the authors are welcome to announce
the date and place of their anticipated publication if known. Authors that do not comply with this policy
may be restricted from future abstract submissions for a term to be determined by the ATA Executive
Committee. Arbitration, if needed, will occur via the ATA Board of Directors. Abstracts are reviewed
in confidence by the ATA program committee with possible ad hoc members.

Additional policies:

CHARACTER LIMIT: There is a limit of 2,245 characters (approx. 300 words) for the text of your
submission.

Authors of accepted posters are required to be present during the assigned poster sessions.

Scientific materials presented at the ATA Annual Meeting must not have been submitted for publication
at the time of abstract submission or presented at a scientific meeting before the 81% Annual Meeting of
the ATA (local and regional meetings excluded).

All abstracts must be filed electronically via the American Thyroid Association website www.thyroid.org.
Submissions will not be accepted by fax or mail.

All materials must arrive on or before the abstract deadlines noted above.

Authorship on multiple abstracts is permitted.

Short Call Abstracts

Short Call Abstracts are reserved for the presentation of the very latest, important thyroid-related research
with high impact. Submission of a Short Call Abstract does not guarantee acceptance for presentation.
(Please note that regular research reports should be submitted by the Regular Abstract deadline.)

Only Six (6) Short Call Abstracts will be selected for 10-minute oral presentations during a special
symposium. Selected additional Short Call Abstracts may be presented as special posters. All other
submissions will not be published.

Acceptance notices for those selected will be e-mailed on or before September 26, 2011. Online
confirmation is required.
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American Thyroid Association

CME Meet-the-Professor Seminars Online

Register now at www.thyroid.org

Increase your understanding of clinical management of thyroid disease and thyroid cancer. Join the American
Thyroid Association (ATA) for monthly educational seminars. Spend one hour a month taking advantage of this
unique opportunity to hear top thyroid experts in "Meet-the-Professor" style seminars in the convenience of
your office. Earn CME Credit (1 AMA PRA Category 1 Credit™ available per course).

UPCOMING COURSES:

Clinical Trials for Progressive Thyroid Carcinoma
Steven I Sherman, MD

The University of Texas M. D. Anderson Cancer Center
Tuesday, June 21, 2011, 11:00 AM ET

1 CME Credit Available

Traditional cytotoxic chemotherapies have been ineffective and rarely
used for the treatment of advanced or progressive thyroid

cancers. Recent developments in understanding the biology of thyroid
cancers combined with emergence of appropriately targeted therapies
are providing exciting new opportunities for patients to be

treated. Hear an update on results of the most recent clinical trials
from a leader in this field.

Controversies in Surgery for Well Differentiated Thyroid Cancer
Ralph P. Tufano, MD, FACS

Johns Hopkins University School of Medicine

SPECIAL TIME: Tuesday, July 12, 2011, 4:00 PM ET

1 CME Credit Available

Thyroid cancer has the most rapidly rising incidence of all cancers in
the United States. The American Thyroid Association Management
Guidelines for Patients in Thyroid Nodules and Differentiated Thyroid
Cancer have provided recommendations for the extent of surgery
based on the best evidence available. Despite these guidelines,
controversy exists on what is the appropriate extent of surgery for well
differentiated thyroid cancer. This seminar will discuss those
controversies and the rational for the ATA guideline recommendations
addressing these areas which will include: extent of thyroidectomy as
well as indications for and extent of central and lateral neck dissection.

Costs: $119 for ATA members per webinar/$149 for non-members per webinar. Register to participate in the
live streaming programs or purchase recordings if you have a schedule conflict with the live broadcast.

Target Audience: Endocrinologists, internists, surgeons, basic scientists, nuclear medicine scientists,
pathologists, endocrine and surgery fellows, nurses, physician assistants and other health care professionals
who wish to broaden and update their knowledge of the thyroid gland and its disorders.

Disclosures: Disclosures for presenting faculty and content controllers will be provided to attendees on-screen
at the live webinar activity.

Accreditation and Designation Statement: intellyst® Medical Education is accredited by the Accreditation
Council for Continuing Medical Education to provide continuing medical education for physicians. intellyst®
Medical Education designates each of these live activities for a maximum of 1 AMA PRA Category 1 Credit™.
Physicians should only claim credit commensurate with the extent of their participation in the activity.

(703) 998-8890 www.thyroid.org thyroid@thyroid.org

Dedicated to scientific inquiry, clinical excellence, public service, education & collaboration
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