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Disclosures 
• None 
Thanks 
• My sincere thanks for the invitation to attend 

AME & AACE Italian Chapter Conference and 
for the honor of speaking to your group again 
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Paper Selection 

• Published 2017-2018 
• Appeared in major medical or endocrine 

journals 
•  Impact on thyroid practice 
• Answered questions for patient management 
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Is Thyroid Hormone Therapy 
Useful in SCHypo? 
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Thyroxine Therapy in SCHypo 
Background 

• Subclinical hypothyroidism is a purely 
biochemical diagnosis 

• Data conflicting on impact of LT4 Rx on 
morbidity and mortality 

• Razvi et al, JCEM 2007, showed beneficial 
effect on CV risk factors and QOL 

• Guidelines suggest Rx if TSH >10; consider Rx 
if TSH 5-10 with TPOAb+, CAD, Sx or 
hyperlipidemia 
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•  Population-based study of 100 pt 
•  Serum TSH >4 (mean 6.6); normal FT4 
•  Randomized to 100 mcg T4 and placebo for 12 wk; 

crossed over to other Rx 
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Stott et al: NEJM 376:26, 2017 

•  Double-blind, randomized, placebo-controlled study 
•  737 adults ≥65 years 
•  Median TSH 6-4 mIU/L 
•  Score after 1 year on LT4 or placebo 
•  No difference in hypothyroid symptoms 
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Stott et al: NEJM 376:26, 2017 
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Clinical Outcomes and Adverse Events 

Variable 
All patients 

(n=737) 
Placebo group 

(n=369) 
Levothyroxine group 

(n=368) 
HR 

(95% CI) Clinical outcome, no. (%) 
  Fatal or nonfatal 
  CV event 38 (5.2) 20 (5.4) 18 (4.9) 0.89 (0.47-1.69) 

  CV death   3 (0.4)   1 (0.3)   2 (0.5) – 
Death from any cause 15 (2.0)   5 (1.4) 10 (2.7) 1.91 (0.65-5.60) 
Serious adverse events 
  Pt with ≥1 event, no. (%) 181 (24.6) 103 (27.9)   78 (21.2) 0.94 (0.88-1.00)* 
  Events, no. 343 201 142 – 
Adverse event of special 
interest, no. (%) 
  New onset AF 24 (3.3) 13 (3.5)  11 (3.0) 0.80 (0.35-1.80) 
  Heart failure   9 (1.2)   6 (1.6)   3 (0.8) – 
  Fracture 17 (2.3)   8 (2.2)   9 (2.4) 1.06 (0.41-2.76) 
  New Dx of osteoporosis   7 (0.9)   4 (1.1)   3 (0.8) – 
Withdrawal, no. (%) 
  Permanent discontinuation 
  of trial regimen 160 (21.7)   79 (21.4)   81 (22.0) 1.06 (0.78-1.44) 

  Withdrawal from follow-up 41 (5.6) 22 (6.0) 19 (5.2) 0.84 (0.46-1.56) 

*P=0.5 
Stott et al: NEJM 376:2534, 2017 
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•  Conclusions 
•  In persons >65 years of age with mild SCHypo, 

LT4 for 12 months did not improve hypothyroid 
or tiredness symptoms 

Stott et al: NEJM 376:26, 2017 
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Replacement Therapy for Primary & 
Central Hypothyroidism 
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•  Review and analysis of practice 
•  LT4 is standard Rx for hypothyroidism 
•  Discussion of causes of under- and over-treatment 
•  Discussion of combination T4 plus T3 
•  Use of FT4, not TSH, to monitor central hypothyroidism 
•  Oncologic hypothyroidism 

de Carvalho et al: Eur J Endocrinol 178:R231, 2018 
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P>0.05 for all comparisons between groups and within same group 
de Carvalho et al: Eur J Endocrinol 178:R231, 2018 

“Weekly administration of LT4 was safe, well-tolerated and without 
evidence of Rx toxicity, including cardiac effects.” 
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•  Changes in TSH serum levels with daily and weekly regimens of LT4 

•  G1: D0-D42 of daily regimen of LT4 (TSH 2.03±1.40 mIU/L) and weekly 
regimen of LT4 (TSH 2.39±1.19 mIU/L) 

•  G2: D0-D42 of weekly regimen of LT4 (TSH 3.32±3.10 mIU/L) and daily 
regimen of LT4 (TSH 2.38±1.37 mIU/L) 
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Main GI Disorders That Interfere With 
LT4 Absorption 

• Atrophic gastritis 
• H. pylori infection 
• Celiac disease 
• Lactose intolerance 
• Bowel resection 
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Central Hypothyroidism 

•  In contrast to primary hypothyroidism, TSH is not 
useful for LT4 dosing 

• Monitor FT4 for LT4 changes 
• Central hypothyroidism is rare and usually isolated 

deficiency 
• Caution is necessary when central hypothyroidism 

is associated with adrenal insufficiency 
•  Estrogen replacement can ↑ LT4 requirement and 

dose 
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What You Should Know About LT4 

• Up to 40% of patients are under-treated 
• When TSH is ↑, look for non-compliance, 

interfering drugs, food/fasting, GI disorders 
• Bariatric surgery and LT4 absorption  

requirements often ↓ because of massive 
weight loss 

• Daily dose vs weekly dose  
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What’s New in SCHypo in Pregnancy 
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SCHypo in Pregnancy 

• Common problem 
• Changing recommendations for Rx 
• New normal TSH results 
• Remains controversial 
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•  12 authors; 74 pages; 621 references 
•  Evidence-based guidelines; 97 recommendations 
•  For management of thyroid disease during 

pregnancy and postpartum 
•  Published 2017 

Thyroid 27:315, 2017 
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Velasco and Taylor: Eur J Endocrinol 178:D1, 2018 

•  Analysis of data 
•  Criteria for screening 
•  LT4 therapy: Pros and cons 
•  Conclusions 
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SCHypo and Pregnancy 

• Numerous studies demonstrate adverse 
pregnancy and neonatal outcomes: Miscarriage, 
preterm delivery, pre-eclampsia, growth 
restrictions, perinatal mortality 

• Combination of SCH and AITD is more likely 
associated with poor outcomes 

• New TSH ranges offered 
• Screen women with infertility or recurrent 

abortions 
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Criteria for screening by Wilson and Junger 

1.  Is it an important health problem? 

2.  Is there an accepted treatment? 

3.  Are facilities for diagnosis and treatment 
available? 

4.  Is there a recognizable latent stage where 
symptoms are lacking? 

5.  Is there a suitable test or examination? 

6.  Is the test acceptable to the general 
population? 

7.  Is the natural history of the condition, including 
development from latent to declared disease 
understood? 

8.  Is there an agreed policy on whom to treat as 
patients? 

9.  Is the cost of case finding (including diagnosis 
and treatment of patients diagnosed) 
economically appropriate? 

10.  Case finding should be a continuing process 
and not a “once and for all” project 

Screen summary 

•  Important health problem? 

•  Suitable Dx test? 

•  Cause of serious complications 

•  Rx available 
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SCHypo in Pregnancy 

•  Iodine deficiency affects TSH levels; American 
guidelines cannot be applied universally 

• Upper limit of pregnancy TSH was changed 
from 2.5 mIU/L (2011) to 4.0 mIU/L (2017) 

• 2 large-scale studies (Lazarus, 2012; Casey, 
2017) failed to show significant effect of LT4 on 
newborn IQ 

• There is need for well-defined criteria for 
diagnosis in a single population 
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Is Combined Therapy Effective? 
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Dos 
•  LT4 is first choice 
•  Therapeutic target TSH 1-3 mIU/L 
•  Use generic or brand LT4 
•  Initial T4 dose 25-50 mcg if CAD, old or fragile patient, 

or profound hypothyroidism 
•  Liquid LT4 with poor compliance or dec GI absorption 

Guglielmi et al: Endocr Pract, 2016 
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Italian AACE Recommendations 

Don’ts 
• Combined Rx in fragile patient, with CV 

disease, or in pregnancy 
• LT3 as sole replacement 
• LT4 use in biochemically euthyroid, 

symptomatic patient 
• Thyroid extracts 
• Switch Rx when one is working well 
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Combination LT4 Plus LT3 Rx 
• May be necessary in some patients with persistent 

symptoms 
• R/o non-thyroid problems 
• Consider combination Rx 

Possible Approach to Shift from LT4 Monotherapy to Combined LT4/LT3 Therapy* 
LT4 monotherapy LT4 (µg/day) 75 100 125 150 175 200 

Combined 
LT4/LT3 

LT4 (µg) 70   88 100 125 150 175 

LT3 (µg)   5    5 7.5 7.5   10   10 

LT4:LT3 ratio 14.0 17.5 13.5 16.5 15.0 17.5 

*Suggested LT4 and LT3 daily doses are targeted to maintain LT4:LT3 ratio within a 10:1 to 20:1 range.  LT3 
should be prescribed, if possible in divided doses.  Due to greater potency of T3 vs T4 (estimates ranging from 3:1 
to 4:1), the proposed combined Rx may result in a change in thyroid status and, therefore, should be considered 
starting points that may have to be modified on basis of clinical and laboratory parameters             EP 2016 
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Wiersinga: Eur J Endocrinol 177:R287, 2017 

•  5-10% of hypothyroid patients on LT4 complain of 
symptoms 

•  Escobar-Morreale et al in 1995 showed that serum 
TSH may not reflect tissue TSH 

•  Attempts to improve results include T4 plus T3 
combination 
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Combination T4 plus T3  
Is an attempt to simulate normal 
physiology of 2 hormone production 
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Escobar-Morreale et al: Ann Intern Med 142:412, 2005 

Conclusions:  Physiologic 
combinations of L-thyroxine  
plus liothyronine do not  
offer any objective 
advantage over L-thyroxine 
alone, yet patients prefer 
combination treatment 
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Grozinsky-Glasberg et al: JCEM 91:2592, 2006 

•  Meta-analysis of 11 studies and 1,216 patients 
•  Randomized trials comparing T4 & T3 to T4 therapy 
•  Endpoints included bodily pain, depression, anxiety, fatigue, 

QOL, weight and lipid profiles 
•  Adverse effects were similar 
•  No difference between T4 & T3 vs T4 therapy 
•  T4 monotherapy should remain the Rx of choice for 

hypothyroidism 



©2018 MFMER  |  3777161-34 

Results of Randomized-Controlled 
Trials of T4 + T3 vs T4 Alone 

Review of Endo 2:32, 2008 

Study (year) Outcome Pt preference 
Bunevicius et al: 1999 T4 + T3 > T4 T4 + T3 > T4 

Walsh et al: 2002 No difference No difference 

Escobar-Morreale et al: 
2005 No difference T4 + T3 > T4 

Appelhof et al: 2005 No difference T4 + T3 > T4 
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Combination Rx Results in < T4 and > T3 
Serum Levels Compared to T4 Monotherapy 

Nygaard et al: Eur J Endocrinol 161:895, 2009 

Baseline 
under T4 

T4 
monotherapy 

T4 + T3 
combination 

P value T4 
vs T4 + T3 

TSH 
(mU/L) 

1.10 (0.5-2.2) 0.99 (0.6-1.9) 0.76 (0.2-1.8) 0.07 

T4 
(nmol/L) 

124±29 123±30 77±32 <0.001 

T3 
(nmol/L) 

1.6±0.4 1.7±0.6 2.4±1.0 <0.001 
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Combination Rx Results in Serum FT3, FT4 and 
FT3/FT4 Ratios More Closely to Healthy Subjects  

Wiersinga et al: Eur J Endocrinol 177:R287, 2017 

Serum 
FT3 

(pmol/L) 

Serum 
FT4 

(pmol/L) FT3/FT4 ratio 
Euthroid controls 4.47 13.8 0.32 (IQR 0.27-0.37) 

Hypothyroid on T4 3.70 15.4 0.24 (IQR 0.20-0.28) 

Randomized to T4 
monotherapy 

4.40 20.2 0.24 (range 0.18-0.25) 

Randomized to T4 + 
T3 combination 

4.70 14.7 0.30 (range 0.25-0.45) 
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Preference of Hypothyroid Patients for T4 + T3 
Combination Therapy Over T4 Monotherapy 
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• Polymorphisms in DIO2 
after T4 + T3 metabolism 

•  These may account for 
poor response to LT4 Rx 

• Polymorphisms in thyroid 
hormone transporters and 
deiodinases is associated 
with a preference for T4 + 
T3 Rx 
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Preference of Hypothyroid Patients for T4 + T3 
Combination Therapy Over T4 Monotherapy 

Wiersinga et al: Eur J Endocrinol 177:R287, 2017 
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•  In Denmark, sales of T3 increased x 6 
• Number of reimbursements for T4 + T3 Rx rose x 3.8 2013-2014 
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Conclusions 

•  LT4 monotherapy is (still) standard of care 
• Only ETA has guidelines for clinical Rx 
•  1/20th of T4 dose = T3 dose in µg/day 
• Polymorphisms likely account for poor response 

to T4 alone 
• Patient advocacy groups influence management 
•  It is recognized that many experienced clinicians 

may not agree with T4 + T3 Rx 
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Preop US & Thyroidectomy for PTC 
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Kuo et al: Thyroid 27:1544, 2017 

•  Recent ATA guidelines recommend lobectomy for 1-4 cm 
PTC if no ETE or lymph nodes 

•  Study evaluates value of preop US in determining ETE 
•  Retrospective study in a single, high-volume endocrine 

surgery center 
•  Of 141 patients with PTC, 35 (25%) were candidates for 

lobectomy 
•  PPV was 52% and NPV 100% for US findings of ETE 
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Adequate lobectomy 
n=9 (25.7%) 

Inadequate lobectomy 
n=3 (8.6%) 

Potentially avoidable TT 
n=11 (31.4%) 

Necessary TT 
n=12 (32.3%) 

Lobectomy 
n=8 

Lobectomy 
n=1 

Lobectomy + 
completion 

n=3 

TT 
n=23 

No US ETE 
n=8 

Yes US ETE 
n=27 

Candidates 
for lobectomy 

n=35 

Application of Sonographic ETE to 
Surgical Decision Making 

Kuo et al: Thyroid 27:1544, 2017 
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Kuo et al: Thyroid 27:1544, 2017 
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Conclusions 

• This study validates use of US to access ETE 
• NPV is high when US performed by 

experienced team 
• Clinical significance of microscopic ETE is 

unknown and more studies are needed to 
evaluate  
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Recurrent vs Persistent PTC 
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Disease-Free Status 

• Not clearly defined 
• ATA guidelines 

• No clinical evidence of tumor 
• No evidence of tumor by WBS and/or US 
• Unstim Tg <0.2 or stim Tg <1 ng/mL 
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Bates et al: Surgery 163:118, 2018 

•  Retrospective study of 69 PTC patients from 2000-2016 
•  “Recurrence” if negative US + Tg 1 year postop 
•  “Persistence” if abnormal US, positive Tg or TgAb 
•  77% had postop 131I 
•  Most patients have persistent rather than recurrent PTC 
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Kuo et al: Thyroid 27:1544, 2017 
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Conclusions 

• Often difficult to separate persistence from 
recurrence 

• Report implies that in some cases initial Rx may 
have been inadequate 

•  It is imperative to perform appropriate surgery for 
more extensive, advanced disease 

• Detection of Tg may represent abnormal thyroid 
tissue 

• All recurrent cancers are persistence of some kind 
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NIFTP 
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Ferris et al: Head Neck, 2018 

•  American Head and Neck Society statement 
•  NIFT-P is a premalignant neoplasm 
•  Cannot be diagnosed preop; FNA is suspicious or PTC 
•  NIFT-P Dx is surgical; lobectomy is sufficient 
•  RAS is positive in 36-57% 
•  See in consultation with endocrinologist 
•  Accounts for 10,000 (15%) of 65,000 TC patients in U.S. 
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Ferris et al: Head Neck, 2018 
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Nikiforov et al: JAMA Oncol 2:1023, 2016 
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NIFTP 
Non-Invasive Follicular Thyroid Neoplasm With Papillary-Like  

Nuclear Features 

•  Previously known as 
encapsulated follicular variant  
of papillary carcinoma 

•  If no invasion upon removal – 
very low (<1%) risk of recurrence 

•  Best viewed as “premalignant” 
equivalent of “carcinoma in situ” 

•  Still requires surgical resection, 
but lobectomy likely sufficient 
surgery 

•  RAS and RAS-like mutations 
common, but BRAF V600E, 
TERT not seen 

Nikiforov et al: JAMA Oncol 2:1023, 2016 
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NIFTP as a Putative Premalignant Lesion 
Putative Scheme of Thyroid Carcinogenesis 

 Nuclear 
 Features  Main 

Pattern  of PTC  Oncogene 

Papillary  Yes  BRAF 

Follicular  Yes  RAS 

Follicular  No  RAS 

Nikiforov et al: JAMA Oncol 2:1023, 2016 

Papillary  
microcarcinoma 

NIFTP 

Follicular  
adenoma 

Classic 
PTC 

Invasive 
EFVPTC 

Follicular  
thyroid 

carcinoma 

EFVPTC indicates encapsulated follicular variant of PTC; NIFTP, noninvasive follicular 
thyroid neoplasm with papillary-like nuclear features; PTC, papillary thyroid carcinoma 
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Mainthia et al: Surgery 163:60, 2018 

•  164 patients of 1,335 cases of PTC met criteria for NIFT-P 
•  79 patients (48%) had initial lobectomy 
•  43 patients (54%) or 3.2% of all PTC pt had subsequent Tx 
•  In this surgical series, the impact of NIFT-P diagnosis was 

very small 
•  However, the impact was measured in the context of overall 

PTC at their center, not just on FVPTC 
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Conclusions 

• NIFT-P is a new diagnosis (EFVPTC) 
• Considered premalignant 
•  FNA is usually suspicious 
• Pathology shows encapsulated PTC with follicular 

features 
• Rx is lobectomy 
• Will not recur or metastasize 
• Positive RAS in 30-50% 
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Compare Different Thyroid US 
Classifications 
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AACE Thyroid US ROM 
US features 

(ROM) 
High 

(70-90%) 
Intermediate 

(5-15%) 
Low 

(<1%) 
Mostly cystic >50% 
Isoechoic 
Spongiform 
Hypoechoic 
Intranodular vascularization 
Smooth/ill-defined margins 
Marked hypoechogenicity 
Spiculated margins 
Microcalcifications 
Taller, than wide 
ETE and/or nodes 
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Comparison of the 2016 AACE/AME & 2015 ATA Nodule Ultrasound 
Classification Systems 

AACE/ACE-AME ATA 

1.  Low-risk lesion 
•  Cysts (fluid component >80%) 
•  Mostly cystic nodules with reverberating artifacts and 

not associated with suspicious US signs 
•  Isoechoic spongiform nodules, either confluent or with 

regular halo. 

Benign 
Purely cystic nodules (no solid component)  

Very low suspicion 
Spongiform or partially cystic nodules without any of the US features 
described in low-, intermediate- or high-suspicion patterns 

Low suspicion 
Isoechoic or hyperechoic solid nodule, or partially cystic nodule with 
eccentric solid area without: 

•  Microcalcifications 
•  Irregular margin 
•  Extrathyroidal extension 
•  Taller than wide shape 

2.  Intermediate-risk thyroid lesion 
Slightly hypoechoic (vs. thyroid tissue) or isoechoic nodules, 
with ovoid-to-round shape, smooth or ill-defined margins 
May be present: 

•  Intranodular vascularization 
•  Elevated stiffness at elastography, 
•  Macro or continuous rim calcifications 
•  Indeterminate hyperechoic spots 

Intermediate suspicion 
Hypoechoic solid nodule with smooth  
margins without: 

•  Microcalcifications 
•  Extrathyroidal extension 
•  Or taller than wide shape 

3.  High-risk thyroid lesion (50-90%) 
Nodules with at least 1 of the following features: 

•  Marked hypoechogenicity (vs. prethyroid muscles) 
•  Spiculated or lobulated margins 
•  Microcalcifications 
•  Taller-than-wide shape (AP>TR) 
•  Extrathyroidal growth 
•  Pathologic adenopathy 

Expected risk of malignancy in accordance with the 
presence of 1 or more suspicious findings. 
 

High suspicion 
Solid hypoechoic nodule or solid hypoechoic component of partially 
cystic nodule with 1 or more of the following features: 

•  Irregular margins (infiltrative, microlobulated) 
•  Microcalcifications 
•  Taller than wide shape 
•  Rim calcifications with small extrusive soft tissue component 
•  Evidence of extrathyroidal extension 

1% 

3% 

5-10% 

10-20% 

>70% 

5-15% 

50-90% 

<1% 
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Pantano et al: Eur J Endocrinol 178:595, 2018 

•  Thyroid US is crucial for management of thyroid nodules 

•  This study compares performance of ATA, AACE/ACE/AME and ACR TI-RADS 
US classifications 

•  1,077 TNs undergoing FNA were classified according to each classification 

•  Sensitivity, specificity, PPV and NPV of all categories were evaluated 

•  ACR TI-RADS classification has the highest area under ROC (receiving 
operator characteristic) curve; ATA leaves unclassified nodules at high risk 
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Pantano et al: Eur J Endocrinol 178:595, 2018 
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Pantano et al: Eur J Endocrinol 178:595, 2018 
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Pantano et al: Eur J Endocrinol 178:595, 2018 
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Specificity 

P=0.029 

ATA ROC-AUC: 0.711 
TI-RADS ROC-AUC: 0.777 
AACE ROC-AUC: 0.763 
Reference 
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Conclusions 

• US classification improves and standardizes care 
•  All 3 classifications reviewed here provide effective 

malignancy risk stratification, but have significant 
differences 

•  ACR TI-RADS and AACE/AME have highest 
C-index but significantly higher than ATA scheme 

•  ACR TI-RADS has the highest ROC-AUC for 
identifying high-risk nodules 
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Rome ~ 2016 

Grazie! 
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Thank You 


