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Nodular thyroid disease:  
a common clinical problem 
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•  In iodine-sufficient areas the prevalence of palpable thyroid 
nodules ranges between 3-7% of the population  

•  In mild to moderate iodine-deficient areas (i.e.: Italy)  the 
prevalence is higher (~10%) 

 

Nodular thyroid disease:  
a common clinical problem 

Tunbridge Clin Endocrinol 1977  
Vander Ann Intern Med 1968 



Bari, 
7-10 novembre 2013 

•  The widespread use of ultrasonography (US) has 
resulted in a dramatic increase in the prevalence of 
clinically  inapparent thyroid nodules 

•  Prevalence is similar to that reported in autopsy 
data in patients with no history of thyroid disease 

•  Thyroid US can detect thyroid nodules in 19%-76% 
of randomly selected individuals 

Mortensen JCEM 1955  
Gharib Mayo Clin Proc 1994 
Ezzat  Arch Intern Med 1994 
Tan Ann Intern Med 1997  
Hegedus  NEJM 2004  

Nodular thyroid disease:  
a common clinical problem 
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Levothyroxine therapy in nodular 
thyroid disease 

To treat or  
not to treat? 
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If to treat…why? 



Bari, 
7-10 novembre 2013 

 
• Even if the pathogenesis of such growth is poorly understood, TSH is 
considered an important stimulating factor of nodular growth 

• Suppression of TSH secretion might be expected to result in a decrease in 
nodule size or at least prevent any further enlargement 

If to treat…why? 

Suppressive therapy is expected to 
be ineffective in patients in whom 
serum TSH concentrations are 
a l r e a d y s u b n o r m a l d u e t o 
autonomous thyroid hormone 
production 
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LT4 suppressive therapy in nodular 
thyroid disease 

Benign nodules can spontaneously grow to more than 15% 
of their initial size:  

•  30% within one year  
•  90% at five years  

Alexander EK Ann Intern Med 2003 

Evidence suggest that LT4 therapy, in doses suppressing 
serum TSH to subnormal levels: 
  may decrease nodule size 
  may prevent the appearance of new nodules in regions of the world with 

borderline / low iodine intake 

Zelmanovitz  JCEM 1998  
Wemeau  JCEM 2002  
Castro  JCEM 2002 
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Data in iodine-sufficient populations are less compelling, suggesting that 
only about 17–25% of thyroid nodules shrink more than 50% with LT4 
suppression of serum TSH. 

LT4 suppressive therapy in nodular 
thyroid disease 

ATA guidelines (2009)	
   AACE / AME / ETA guidelines (2010)	
  
 

Routine suppression therapy of 
benign thyroid nodules in iodine 
sufficient populations is not 
recommended	
  

 

Routine LT4 treatment in patients with nodular thyroid 
disease is not recommended. LT4 therapy or iodine 
supplementation may be considered in: 
-  Young patients who live in iodine-deficient 

geographic areas and have small thyroid nodules; 
-  Young patients who live in iodine-deficient 

geographic areas and have nodular goiters and no 
evidence of functional autonomy.	
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Bonnema JCEM 2002 

Management of the nontoxic multinodular goiter: 
a North American survey 

 
Index case: 42-yr-old woman 
with an irregular, nontender, 
bilaterally enlarged thyroid of 
50–80 g and no c l i n i ca l 
suspicion of malignancy or 
thyroid dysfunction. 
 
• 56,4% would advocate the use 
of LT4 therapy 
 
• 76% would reach a slightly 
suppressed serum TSH level 
(0,1 – 0,3 mcUI/ml) 
 
• 42% would use a long-term LT4 
therapy 

Thyroid hormone suppressive therapy:  
how frequently used? 
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Bonnema Clin Endocrinol 2000 

Index case: 42-yr-old woman 
with an irregular, nontender, 
bilaterally enlarged thyroid of 
50–80 g and no c l i n i ca l 
suspicion of malignancy or 
thyroid dysfunction. 
 
• 51,6% would advocate the use 
of LT4 therapy 
 
• 32,3% would reach a slightly 
suppressed serum TSH level 
(0,1 – 0,3 mcUI/ml) 
 
• 50% would use a long-term LT4 
therapy 

Management of the nontoxic multinodular goiter: 
a European survey 

 

Thyroid hormone suppressive therapy:  
how frequently used? 
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Thyroid hormone suppressive therapy:  
how frequently used? 

Management of the solitary thyroid nodule: 
a European survey 

 

Bennedbæk Clin Endocrinol 1999 

Index case: 42-yr-old woman 
with a solitary 2 x 3 cm thyroid 
nodule and no clinical suspicion 
of malignancy 
 
• 40% would advocate the use of 
LT4 therapy 
 
• 43% would reach a slightly 
suppressed serum TSH level 
(0,1 – 0,3 mcUI/ml) 
 
• 62% would use a long-term LT4 
therapy 

No treatment 
L-thyroxine therapy 
Iodine 
PEI 
Surgery 
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Efficacy of TSH suppressive therapy in 
reducing thyroid nodule 

Relative changes in thyroid volume in patients with nontoxic 
goiter treated with placebo, LT4 + carbimazole and LT4 
alone for 9 months, and than followed for other 9 months. 

Berghout  Lancet 1990 
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Efficacy of TSH suppressive therapy in 
reducing thyroid nodule 

LT4 group 

Placebo group 

Wemeau JCEM 2002 
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Efficacy of TSH suppressive therapy in 
reducing thyroid nodule: meta-analysis 

Zelmanovitz JCEM 1998 

Cumulative meta-analysis 
concerning the capacity of LT4 

suppressive therapy to decrease a 
STN volume to less than 50% of its 

baseline value.  

Cumulative meta-analysis 
concerning the capacity of  LT4 

suppressive therapy to arrest the 
expansion of a STN volume to less 

than 50% of its baseline value.  
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Thyroid volume changes in the L-T4 treatment group and in the control group 

Nodule volume changes in the L-T4 treatment  
group and in the control group (median and range). 

Nodule volume changes in the treatment group: differences 
between patients with TSH levels greater than 0.1 mU/L and 

patients with TSH levels less than 0.1 mU/L. 

Efficacy of TSH suppressive therapy in 
reducing thyroid nodule 
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Efficacy of TSH suppressive therapy in 
reducing thyroid nodule 

The characteristics that seem to predict a greater 

response to TSH suppressive therapy are: 

 

• “Small”, solid nodules  

• “Recent” nodules 

• Nodules with degenerative changes on biopsy/ultrasound 

• Nodule with abundant colloid on biopsy/ultrasound 

• Nodules without hyperplastic or fibrotic changes on biopsy/

ultrasound 
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Efficacy of TSH suppressive therapy + 
iodine in reducing thyroid nodule 

Total nodal volume Thyroid volume 
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In patients who have 
undergone hemithyroidec-
tomy for benign monolobar 
nodular disease, LT4 
therapy may prevent 
nodular recurrence.  
 
TSH suppression may not 
be required for prevention 

of recurrence    
Patients not  

receiving LT4  
Patients 

receiving LT4 at 
substitutive dose  

Patients 
receiving LT4 at 

suppressive dose  

Efficacy of TSH suppressive therapy in 
preventing recurrence after lobectomy 
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•  Clinically overt thyroid cancer accounts for 1% of all new 
malignancies in the United States (0.4% of all cancer deaths) 

•  Thyroid cancer can occur in 5-15% of thyroid nodules 

 

Yu  Thyroid 2010 
Frates  JCEM 2006 
Rago  EJE 2010  
Hegedus  Endocr Rev 2003 
Nosè  Endocr Pathol 2010 

Thyroid nodules and cancer risk 

Factors potentially associated to thyroid cancer risk: 
  Age (< 20 or > 70) 
  Male gender 
  Solitary vs multiple nodularity (?) 
  Large (4 cm) or rapidly growing nodules  
    (especially during thyroid hormone therapy) 
  Neck irradiation 
  Family history (familiar nonmedullary thyroid carcinoma: ~ 5% of cases) 

TSH ? 
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 Well-differentiated thyroid cancers express TSH receptors  
 
 Although oncogenes and other growth factors are involved 

in thyroid cancer growth and development, TSH can act as a 
cancer stimulus.  

 This hypothesis is supported by:  
 

 improved survival in thyroid cancer patients treated 
with suppressive doses of levothyroxine  
 
 cases of tumor growth post-T4 withdrawal or recombinant TSH  

TSH and cancer risk 

Shi  Clin Endocrinol 1993 
Derwahl  JCEM 1998 
Jonklaas  Thyroid 2006 
Braga JCEM 2001 
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“In the last few years, it has been reported that in patients 
with nodular thyroid diseases, the risk of thyroid malignancy 

increases with increasing concentrations of serum TSH, 
and even within normal ranges, higher TSH values are 
associated with a higher frequency and more advanced 

stage of thyroid cancer” 

TSH values and cancer risk:  
the state of the art 
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TSH values and cancer risk 

* P  0.05; ** P  0.01; *** P  0.001, compared with 
TSH less than 0.4 µU/ml. 

Normal TSH range 
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TSH values and cancer risk 

TSH and cancer stage 
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TSH values and cancer risk 
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Levothyroxine therapy in nodular 
thyroid disease: for many, but not all! 

Not to 
treat To treat 

Nodules < 3 cm, without functional autonomy 

Young patients 

Low iodine intake 

Comorbidities (osteoporosis, cardiovascular and/or systemic disease) 

Patients older than 60 years  

Voluminous MG 
Functional  autonomy 
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Levothyroxine therapy & heart damage:  
YES, BUT… 

•  Abnormalities of heart morphology associated with impaired exercise 
performance occur as a consequence of long term therapy with fixed 
TSH-suppressive doses of LT4 

•  these abnormalities improve or disappear after careful tailoring of TSH-
suppressive therapy 

Individual tailoring of 
the TSH-suppressive 
LT4 dose was in all 

cases associated with 
normalization of all 

echocardiographic and 
ergometabolic 

parameters 

Mercuro JCEM 2000 Oxygen consumption Anaerobic treshold 
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Levothyroxine therapy & bone damage:  
YES, BUT… 

•  No change in the mean bone mineral density of women after 1 
yr of l-T4 therapy for benign solitary thyroid nodules (mean TSH 
< 0.3 mIU/liter). 

 
•  A significantly increased risk for new hip and vertebral fractures 

was shown in women older than 65 yr of age who had low TSH 
levels, but not in those with LT4 therapy. 

•  LT4-suppress ive therapy is 
associated with bone loss in post-
menopausal women. Anyway, this 
can be easily prevented by adding 
dietary calcium supplementation 
(1’000 mg/die). 

Zelmanovitz, JCEM, 1998 

Bauer, Ann Intern Med, 2001 

Kung JCEM 1996 

LT4 + calcium 

LT4 + placebo 
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Levothyroxine therapy & long-term 
continuation: YES, BUT… 

Several studies show goiter recurrence 
few months after LT4 discontinuation 

 
TSH suppressive therapy is generally 
supposed to be of indefinite duration 

YES, BUT… 

•  Patients in clinical studies sometimes undergo LT4 therapy 

for a short period of time (months) 

•  Studies generally include only young patients 

•  Increasing age is accompanied by reduction of several 

stimuli to thyroid nodule growth: BMI; GH; IGF1; estrogens 
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Yes, may be of 
use 

Levothyroxine therapy in nodular 
thyroid disease 
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Thank you! 


