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The right drug for the right patient at the right time with the right test in differentiated thyroid 
cancer (DTC)
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A B S T R A C T

Thanks to the identification of crucial molecular pathways, the therapeutic landscape for advanced differentiated 
thyroid tumors (DTCs) has significantly improved during the last ten years. The therapeutic scenario has been 
greatly impacted by the discovery of mutually exclusive gene changes in the MAPK and PI3K/AKT pathways, 
such as RET or NTRK fusions and pathogenic mutations of the BRAF and RAS genes. Indeed, multi-kinase in
hibitors and selective inhibitors have demonstrated outstanding efficacy for radioactive iodine-refractory (RAI-R) 
drug treatment, with overall response rates reaching up to 86%. Thus, for RAI-R DTCs, routine molecular testing 
for actionable gene alterations is now essential, for choosing the right therapy for the right patient.
Additionally, tumor genotyping also allows to identify a subset of patients with worse prognosis disease, which 
may deserve a tailored clinical management. Thus, the right test should also include non-driver TERT, TP53, 
PIK3CA, and other mutations of aggressiveness, with the aim of a molecular-based risk stratification. Therefore, 
tumor genotyping should be considered in the diagnostic work-up of metastatic DTC patients or with highly 
aggressive histological features, in order to give the right drug for the right patient at the right time.

Introduction

The vast majority of differentiated thyroid cancers (DTC) have an 
excellent prognosis, but about 5–10 % of cases develop metastatic dis
ease, whose prognosis is affected by the maintenance of iodine sensi
tivity. Radioactive iodine (RAI) refractoriness is standard recognized as 
the lack of RAI uptake metastatic lesions or when the structural pro
gression of disease occurs within 6–12 months after the last RAI 
administration [1]. It occurs in less than 5% of all metastatic DTC pa
tients, about 4–5 new cases/year/million and it is associated with poor 
prognosis, with a 10-year survival of only 10% [1].

Nevertheless, in the last ten years, systemic treatment of advanced 
DTC has undergone a marked revolution, since the advent of multi- 
kinase inhibitors first and then of agnostic selective inhibitors [2–7]. 
This has been possible due to growing advances in the knowledge of 
molecular mechanisms underlying tumorigenesis of DTC, leading to the 
identification of a wide spectrum of gene alterations of established 
therapeutical meaning. Indeed, most of the DTCs are featured by 
mutually exclusive gene alterations involving the MAPK pathway and 
phosphatidylinositol-3 kinase (PI3K)/AKT pathway, including point 
mutations of BRAF and RAS genes or gene fusions involving RET and 
NTRK [8–10]. Exactly thanks to both these rearrangements, detectable 
in about 10 % of cases, the therapeutic scenario of radioactive iodide 
refractory (RAI-R) DTC has been enriched with new strategies, such as 
NTRK-inhibitors and RET-inhibitors, with impressive overall response 
rates (ORR) of 86% and 79%, respectively [5–7].

Therefore, routine molecular testing for actionable gene alterations 

is now strongly recommended for all RAI-R DTC, because it determines 
an unquestionable therapeutic opportunity [11,12]. Thus, the first key 
message we would point out once again is that the right drug for the 
right patient is made by a prompt tumor genotyping that covers all 
actionable gene fusions.

Besides this already worldwide recognized as a milestone in the era 
of agnostic therapies and precision oncology, we would also emphasize 
another clinical relevance of tumor genotyping of all advanced DTC, that 
is its role in identifying that subset of patients with more aggressive 
disease and predicting RAI-R development. To date, the definition of 
RAI-R DTC is still based on clinical evolution and iodine uptake pattern, 
and the timing of considering systemic treatment has been in the past 
reserved only for those patients with symptomatic disease, disease that 
threatens vital structures or clinically significant disease rapidly pro
gressive [2,13]. However, applying this approach to all DTC patients 
may delay the start of effective therapies, with a negative impact on 
long-term overall survival. Indeed, real-world data have shown that 
systemic treatment is generally started later than the trial population, 
with more advanced disease and worse clinical conditions, affecting 
drug compliance and effect [14–16]. One year after the approval of 
lenvatinib for RAI-resistant-progressive DTC patients, retrospective 
French data reported an overall response rate (ORR) of 31% and median 
progression-free survival (PFS) of 10 months [14]. In a smaller series of 
patients within the Swiss Named Patient Program ORR was 31% and a 
median PFS of 7.2 months [15]. Analogously, in the Italian experience 
among patients in the lenvatinib compassionate use program, ORR was 
36% and median PFS 10.8 months [16]. In all three realities, patients’ 
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clinical characteristics overlapped and outcomes were clearly inferior to 
those reported in the SELECT trial (ORR 64% and median PFS of 18 
months) [4].

Therefore, an emerging unmet clinical need is exactly to determine 
which DTC patients are being or becoming RAI-R, in order to personalize 
their management. For this purpose, some multivariable prediction 
models of RAI-R-disease, based on clinic-pathological features including 
age, N-stage at diagnosis, vascular invasion, metastatic presentation and 
site of recurrences, and pre-operative thyroglobulin levels, have been 
assessed [17–20]. To date, several risk calculators are available, as TNM 
(Tumor, Nodes, Metastasis), MACIS (Metastases, Age, Completeness of 
resection, Invasion, Size), AGES (Age, Grade, Extent, Size), AMES (Age, 
Metastases, Extent, Size), EORTC (European Organization for Research 
and Treatment of Cancer), and ATA (American Thyroid Association) 
risk. However, to date, the ATA risk is the only one used in clinical 
practice for the evaluation of recurrence risk, while the others are pre
dictive for patients’ survival.

Tumor genotyping, especially the coexistence of TERT promoter 
mutations, has been also recognized as an indicator of more aggressive 
disease in terms of risk of recurrence, disease persistence, and RAI-R 
development [21–29]. Accordingly, also some prediction models 
including molecular profiling have been investigated [19,24,30,31]. 
More recently, TERT promoter, TP53, PIK3CA mutations, and other 
genetic alterations belonging to polyclonal evolutions to poorly differ
entiated and anaplastic thyroid cancer, both as single events or as co- 
mutations have been found to be correlated with RAI refractoriness 
and time to RAI development, suggesting that a molecular risk stratifi
cation may serve as a valuable tool for both prognosticating clinical 
outcomes and directing precision-based therapeutic management 
[32,33].

Therefore, the second key message we would point out is that the 
right drug for the right patient could be given at the right time once 
again by a prompt tumor genotyping of all metastatic DTC patients or 
with highly aggressive histological features, with the aim of molecular- 
based risk stratification.

Since at least TERT promoter, TP53, PIK3CA, and other 
aggressiveness-related mutations play a relevant role in prognostic DTC 
patients’ stratification, the third key message we would point out is that 
the right drug for the right patient at the right time could be given once 
again by a prompt tumor genotyping with the right test. A multi-gene 
panel including not only all Single Nucleotide Variants (SNVs) / small 
indel of thyroid driver genes (BRAF, KRAS, NRAS, HRAS) but also all 
aggressiveness mutations should be performed for better risk stratifi
cation of all DTC patients [34]. In the absence of variants in the driver 
genes or in the presence of aggressiveness mutations only, an RNA-based 
Next-Generation Sequencing (NGS) panel for gene fusions should be 
adopted, with a time–cost-saving sequential approach.

To conclude, tumor genotyping should be considered in the diag
nostic work-up of all metastatic DTCs with highly aggressive histological 
features, not only for the identification of actionable gene alterations but 
as well as an additional prognostic tool, which could be useful for a 
better and tailored clinical management of all patients [Fig. 1].
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Fig. 1. Tumor genotyping in differentiated thyroid cancer (DTC).

Editor’s page                                                                                                                                                                                                                                     Journal of Clinical & Translational Endocrinology 38 (2024) 100373 

2 



References

[1] Durante C, Haddy N, Baudin E, Leboulleux S, Hartl D, Travagli JP, et al. Long-term 
outcome of 444 patients with distant metastases from papillary and follicular 
thyroid carcinoma: benefits and limits of radioiodine therapy. J Clin Endocrinol 
Metab 2006;91(8):2892–9.

[2] Filetti S, Durante C, Hartl DM, Leboulleux S, Locati LD, Newbold K, et al. ESMO 
Guidelines Committee. ESMO Clinical Practice Guideline update on the use of 
systemic therapy in advanced thyroid cancer. Ann Oncol 2022;33(7):674–84.

[3] Brose MS, Nutting CM, Jarzab B, Elisei R, Siena S, Bastholt L, et al. DECISION 
investigators. Sorafenib in radioactive iodine-refractory, locally advanced or met
astatic differentiated thyroid cancer: a randomised, double-blind, phase 3 trial. 
Lancet 2014;384(9940):319–928.

[4] Schlumberger M, Tahara M, Wirth LJ, Robinson B, Brose MS, Elisei R, et al. Len
vatinib versus placebo in radioiodine-refractory thyroid cancer. N Engl J Med 
2015;372(7):621–30.

[5] Wirth LJ, Sherman E, Robinson B, Solomon B, Kang H, Lorch J, et al. Efficacy of 
selpercatinib in RET-altered thyroid cancers. N Engl J Med 2020;383(9):825–35.

[6] Doebele RC, Drilon A, Paz-Ares L, Siena S, Shaw AT, Farago AF, et al. Entrectinib in 
patients with advanced or metastatic NTRK fusion-positive solid tumours: inte
grated analysis of three phase 1–2 trials. Lancet Oncol 2020;21(2):271–82.

[7] Waguespack SG, Drilon A, Lin JJ, Brose MS, McDermott R, Almubarak M, et al. 
Efficacy and safety of larotrectinib in patients with TRK fusion-positive thyroid 
carcinoma. Eur J Endocrinol 2022;186(6):631–43.

[8] Cancer Genome Atlas Research Network. Integrated genomic characterization of 
papillary thyroid carcinoma. Cell 2014;159(3):676–90.

[9] Yoo SK, Lee S, Kim SJ, Jee HG, Kim BA, Cho H, et al. Comprehensive analysis of the 
transcriptional and mutational landscape of follicular and papillary thyroid can
cers. PLoS Genet 2016;12(8). e1006239.

[10] Acquaviva G, Visani M, Repaci A, Rhoden KJ, de Biase D, Pession A, et al. Mo
lecular pathology of thyroid tumours of follicular cells: a review of genetic alter
ations and their clinicopathological relevance. Histopathology 2018;72(1):6–31.

[11] Capdevila J, Awada A, Führer-Sakel D, Leboulleux S, Pauwels P. Molecular diag
nosis and targeted treatment of advanced follicular cell-derived thyroid cancer in 
the precision medicine era. Cancer Treat Rev 2022;106:102380.

[12] Nannini M, Repaci A, Ricco G, Ianni M, Golemi A, Maiolo V, et al. Case report: 
Dramatic response to pralsetinib in an elderly patient with advanced RET-fusion 
positive papillary thyroid carcinoma. Front Oncol 2022;12:1042525.

[13] Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ, Nikiforov YE, et al. 
2015 American thyroid association management guidelines for adult patients with 
thyroid nodules and differentiated thyroid cancer: the american thyroid association 
guidelines task force on thyroid nodules and differentiated thyroid cancer. Thyroid 
2016;26(1):1–133.

[14] Berdelou A, Borget I, Godbert Y, Nguyen T, Garcia ME, Chougnet CN, et al. Len
vatinib for the treatment of radioiodine-refractory thyroid cancer in real-life 
practice. Thyroid 2018;28(1):72–8.

[15] Balmelli C, Railic N, Siano M, Feuerlein K, Cathomas R, Cristina V, et al. Lenvatinib 
in advanced radioiodine-refractory thyroid cancer – a retrospective analysis of the 
swiss lenvatinib named patient program. J Cancer 2018;9:250–5.

[16] Locati LD, Piovesan A, Durante C, Bregni M, Castagna MG, Zovato S, et al. Real- 
world efficacy and safety of lenvatinib: data from a compassionate use in the 
treatment of radioactive iodine-refractory differentiated thyroid cancer patients in 
Italy. Eur J Cancer 2019;118:35–40.

[17] Schubert L, Mbekwe-Yepnang AM, Wassermann J, Braik-Djellas Y, Jaffrelot L, 
Pani F, et al. Clinico-pathological factors associated with radioiodine refractory 
differentiated thyroid carcinoma status. J Endocrinol Invest 2024 Jun;47(6): 
1573–81.

[18] Meng C, Song J, Long W, Mu Z, Sun Y, Liang J, et al. A user-friendly nomogram for 
predicting radioiodine refractory differentiated thyroid cancer. Front Endocrinol 
(Lausanne) 2023;14:1109439.

[19] Li G, Lei J, Song L, Jiang K, Wei T, Li Z, et al. Radioiodine refractoriness score: A 
multivariable prediction model for postoperative radioiodine-refractory differen
tiated thyroid carcinomas. Cancer Med 2018;7(11):5448–56.

[20] Liu Y, Wang Y, Zhang W. Scoring system and a simple nomogram for predicting 
radioiodine refractory differentiated thyroid cancer: a retrospective study. 
EJNMMI Res 2022;12(1):45.

[21] Gandolfi G, Ragazzi M, Frasoldati A, Piana S, Ciarrocchi A, Sancisi V. TERT pro
moter mutations are associated with distant metastases in papillary thyroid car
cinoma. Eur J Endocrinol 2015;172(4):403–13.

[22] Moon S, Song YS, Kim YA, Lim JA, Cho SW, Moon JH, et al. Effects of Coexistent 
BRAFV600E and TERT promoter mutations on poor clinical outcomes in papillary 
thyroid cancer: a meta-analysis. Thyroid 2017;27(5):651–60.

[23] Melo M, Gaspar da Rocha A, Batista R, Vinagre J, Martins MJ, Costa G, et al. TERT, 
BRAF, and NRAS in primary thyroid cancer and metastatic disease. J Clin Endo
crinol Metab 2017;102(6):1898–907.

[24] Kim TH, Ki CS, Kim HS, Kim K, Choe JH, Kim JH, et al. Refining dynamic risk 
stratification and prognostic groups for differentiated thyroid cancer with TERT 
promoter mutations. J Clin Endocrinol Metab 2017;102(5):1757–64.

[25] Colombo C, Minna E, Gargiuli C, Muzza M, Dugo M, De Cecco L, et al. The mo
lecular and gene/miRNA expression profiles of radioiodine resistant papillary 
thyroid cancer. J Exp Clin Cancer Res 2020;39(1):245.

[26] Chen B, Shi Y, Xu Y, Zhang J. The predictive value of coexisting BRAFV600E and 
TERT promoter mutations on poor outcomes and high tumour aggressiveness in 
papillary thyroid carcinoma: A systematic review and meta-analysis. Clin Endo
crinol (Oxf) 2021;94(5):731–42.

[27] Liu J, Liu R, Shen X, Zhu G, Li B, Xing M. The genetic duet of BRAF V600E and 
TERT promoter mutations robustly predicts loss of radioiodine avidity in recurrent 
papillary thyroid cancer. J Nucl Med 2020;61(2):177–82.

[28] Mu ZZ, Zhang YQ, Sun D, Lu T, Lin YS. Effect of BRAFV600E and TERT promoter 
mutations on thyroglobulin response in patients with distant-metastatic differen
tiated thyroid cancer. Endocr Pract 2022;28(3):265–70.

[29] Alohali S, Payne AE, Pusztaszeri M, Rajab M, Forest VI, Hier MP, et al. Effect of 
having concurrent mutations on the degree of aggressiveness in patients with 
thyroid cancer positive for TERT promoter mutations. Cancers (Basel) 2023;15(2): 
413.

[30] Luo Y, Jiang H, Xu W, Wang X, Ma B, Liao T, et al. Clinical, pathological, and 
molecular characteristics correlating to the occurrence of radioiodine refractory 
differentiated thyroid carcinoma: a systematic review and meta-analysis. Front 
Oncol 2020;10:549882.

[31] Shobab L, Gomes-Lima C, Zeymo A, Feldman R, Jonklaas J, Wartofsky L, et al. 
Clinical, pathological, and molecular profiling of radioactive iodine refractory 
differentiated thyroid cancer. Thyroid 2019;29(9):1262–8.

[32] Nannini M, Repaci A, Nigro MC, Colapinto A, Vicennati V, Maloberti T, et al. 
Clinical relevance of gene mutations and rearrangements in advanced differenti
ated thyroid cancer. ESMO Open 2023;8(6):102039.

[33] Mu Z, Zhang X, Liang D, Fang J, Chen G, Guo W, et al. Risk stratification for 
radioactive iodine refractoriness using molecular alterations in distant metastatic 
differentiated thyroid cancer. Chin J Cancer Res 2024;36(1):25–35.

[34] de Biase D, Acquaviva G, Visani M, Sanza V, Argento CM, De Leo A, et al. Molecular 
diagnostic of solid tumor using a next generation sequencing custom-designed 
multi-gene panel. Diagnostics (Basel) 2020;10(4):250.

Dario de Biasea,b,*,1, Andrea Repacic,1, Maria Concetta Nigrod, 
Thais Malobertia, Francesca Carosid, Maria A. Pantaleod,e, 

Giovanni Tallinia,d, Margherita Nanninid,e,*

a Solid Tumor Molecular Pathology Laboratory, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Italy 

b Department of Pharmacy and Biotechnology (FaBit), University of 
Bologna, Bologna, Italy 

c Division of Endocrinology and Diabetes Prevention and Care, IRCCS 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, Italy 

d Department of Medical and Surgical Sciences (DIMEC), University of 
Bologna, 40138 Bologna, Italy 

e Oncology Unit, IRCCS Azienda Ospedaliero-Universitaria di Bologna, 
40138 Bologna, Italy 

* Corresponding authors at: Department of Pharmacy and 
Biotechnology (FaBit), University of Bologna, Bologna, Italy (D. de 
Biase) and Department of Medical and Surgical Sciences (DIMEC), 

University of Bologna, 40138 Bologna, Italy (M. Nannini). 
E-mail addresses: dario.debiase@unibo.it (D. de Biase), andrea. 

repaci@aosp.bo.it (A. Repaci), mariaconcetta.nigro2@unibo.it (M.C. 
Nigro), thais.maloberti2@unibo.it (T. Maloberti), francesca. 

carosi3@studio.unibo.it (F. Carosi), maria.pantaleo@unibo.it (M.A. 
Pantaleo), giovanni.tallini@unibo.it (G. Tallini), margherita. 

nannini@unibo.it (M. Nannini). 

1 Equally contributed.

Editor’s page                                                                                                                                                                                                                                     Journal of Clinical & Translational Endocrinology 38 (2024) 100373 

3 

http://refhub.elsevier.com/S2214-6237(24)00044-9/h0005
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0005
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0005
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0005
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0010
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0010
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0010
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0015
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0015
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0015
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0015
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0020
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0020
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0020
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0025
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0025
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0030
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0030
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0030
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0035
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0035
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0035
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0040
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0040
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0045
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0045
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0045
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0050
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0050
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0050
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0055
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0055
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0055
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0060
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0060
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0060
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0065
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0065
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0065
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0065
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0065
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0070
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0070
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0070
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0075
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0075
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0075
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0080
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0080
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0080
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0080
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0085
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0085
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0085
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0085
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0090
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0090
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0090
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0095
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0095
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0095
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0100
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0100
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0100
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0105
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0105
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0105
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0110
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0110
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0110
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0115
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0115
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0115
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0120
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0120
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0120
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0125
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0125
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0125
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0130
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0130
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0130
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0130
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0135
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0135
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0135
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0140
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0140
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0140
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0145
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0145
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0145
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0145
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0150
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0150
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0150
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0150
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0155
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0155
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0155
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0160
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0160
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0160
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0165
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0165
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0165
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0170
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0170
http://refhub.elsevier.com/S2214-6237(24)00044-9/h0170
mailto:dario.debiase@unibo.it
mailto:andrea.repaci@aosp.bo.it
mailto:andrea.repaci@aosp.bo.it
mailto:mariaconcetta.nigro2@unibo.it
mailto:thais.maloberti2@unibo.it
mailto:francesca.carosi3@studio.unibo.it
mailto:francesca.carosi3@studio.unibo.it
mailto:maria.pantaleo@unibo.it
mailto:giovanni.tallini@unibo.it
mailto:margherita.nannini@unibo.it
mailto:margherita.nannini@unibo.it

	The right drug for the right patient at the right time with the right test in differentiated thyroid cancer (DTC)
	Introduction
	CRediT authorship contribution statement
	Declaration of competing interest
	References


