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Origen del cáncer de tiroides
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PTC=papillary thyroid cancer; FTC=follicular thyroid cancer; HTC=Hürthle cell thyroid cancer; PDTC=poorly differentiated thyroid cancer; 

ATC=anaplastic thyroid cancer; MTC=medullary thyroid cancer

RET, RAS mutations



La mayoría de los canceres de tiroides 
(DTC/MTC) son indolentes aun cuando 

metastatizan

Progresión 
metastásica

Cambios genéticos o 
epigéneticos

Células que se dirigen a 
ciertos órganos

Activación del 
sistema inmune

Periodo de inactividad 
corto

TUMOR

Interacción 
entre tumor y el 
sistema inmune

Adaptado de Ringel et al, Thyroid 2011



Local therapies

Observation

Radioiodine 
(for RAI sensitive DTC)

TSH suppression (DTC only)

• Surgery

• External beam radiation

• Cryoablation

• Embolization

• Zoledronic acid 

• Denosumab

Progression?

Targeted therapy

Bone metastases: 

bone remodeling 

drugs

• Clinically significant disease

• Progressive disease

• Symptomatic or threatening 

organ or limb function

• Most DTC/MTC patients 

with distant metastases 

have indolent disease 

and do not require 

systemic therapy 

Adapted from Weitzman SP, Cabanillas ME. Cancer Manag Res 2015;7:265–78.

Cuando Empezar Terapias Dirigidas



55 y.o. man with papillary thyroid cancer

• Patient presented with vocal cord paralysis and shortness of breath. CT showed large infiltrative left 
sided thyroid mass and bilateral adenopathy and lung metastases

• Biopsy of thyroid and lung: papillary thyroid cancer (PTC)

• Diabetic, obese, hypertensive, coronary artery disease

• Total thyroidectomy and bilateral neck dissection and excision of skin lesion on his face 

• Path: 4.9 cm left sided PTC with lymphovascular invasion, perineural invasion, and extension to 
strap muscles; 12/120 involved nodes, largest node was 2.5 cm. 

• Skin lesion confirmed to be a dermal metastasis

• Post-operative clinical information:

• Patient requires 4 liters of oxygen by nasal canula

• Thyroglobulin (Tg) 907 with Tg antibodies 27



55 y.o. man with papillary thyroid cancer

• Patient given 200 mCi of I-131 with good 
uptake in lungs and mediastinal adenopathy. 
New bone mets identified (arrows; faint 
uptake)

• Biomarker/sequencing of lung tissue: 

• BRAF by immunohistochemistry is 
negative

• Thyroidectomy specimen sent for 
fusions: NCOA4-RET fusion found



55 y.o. man with papillary thyroid cancer

• After 3 months of observation, more skin metastases appeared, 
and patient’s oxygen requirement did not improve after RAI 

→meets criteria for systemic therapy

6 weeks post-RET inhibitor



Terapias Dirigidas Para Cáncer de Tiroides 

RET (mutation or 
fusion)

NTRK 1 and 3 
fusions

ALK fusion

ROS1 fusion

BRAF V600E 

mutation

Alectinib
Brigatinib
Ceritinib
Crizotinib

Targeted drugs

Selpercatinib
Pralsetinib

Larotrectinib
Entrectinib 

Crizotinib
Entrectinib

Dabrafenib + trametinib 
(approved for ATC)

Vemurafenib 
Encorafenib + binimetinib

FDA approved for DTC/MTC

Investigational in DTC

Target

Selective 
Drugs

Anti-
angiogenic 

Drugs

Selective 
Drugs

VEGFR

Lenvatinib (DTC)
Sorafenib (DTC)

Vandetanib (MTC)
Cabozantinib (MTC)



Terapias antiangiogénicas



Brose, et al., Lancet Oncol 2014

Los inhibidores multiquinasa (anti-angiogénicos) 
mejoran supervivencia libre de progresión en cáncer 

tiroides diferenciado

LenvatinibSorafenib

Schlumberger, et al., N Engl J Med 2015



Los inhibidores multiquinasa mejoran supervivencia 
libre de progresión en cáncer medular

Vandetanib Cabozantinib

Wells, SA et al. J Clin Oncol, 2011 Elisei R et al, J Clin Oncol, 2013 



¿Los inhibidores multiquinasas mejoran 
supervivencia global (overall survival)?

Lenvatinib* Sorafenib*

Guo, et al., ECCO 2015 Brose, et al., Lancet Oncol 2014

*Cancer diferenciado de tiroides



Efectos adversos
Sorafenib (overall/severe) Lenvatinib (overall/severe)

Hand-foot (76%/20%) Hypertension (68/42%)

Diarrhea (69%/6%) Diarrhea (59/8%)

Alopecia (67%/0%) Fatigue (59/9%)

Arthralgia/myalgia (59%/6%) Anorexia (50%/5%)

Rash (50%/5%) Nausea (41%/2%)

Fatigue (50%/6%) Weight loss (46%/10%)

Weight loss (46%/6%) Stomatitis (36%/4%)

Hypertension (41%/10%) Hand-foot (32%/3%)

Anorexia (32%/2%) Proteinuria (31%/10%)

Mucositis (23%/1%) Headache (28%/3%)

Pruritus (21%/1%) Dysphonia (24%/1%)

Nausea (20%/0%) Arthralgia (18%/0%)

Fever (11%/1%) Dysgeusia (17%/0%)

Alopecia (11%/0%)
Meta-analysis data from earlier phase trials in thyroid cancer (Thomas L, Lai 
SY, Dong W, Feng L, Dadu R, Regone RM, Cabanillas ME, the Oncologist, 
2014); Schlumberger et al, NEJM 2015

Todo tiene un precio



Contraindicaciones relativos a los Anti-angiogenicos

• Poor cardiac function or recent MI

• Uncontrollable hypertension

• Large, unhealed wounds

• History of colitis, diverticulitis, intestinal perforation, recent bowel surgery

• Tumor invading trachea/esophagus/great vessels

• Hemoptysis or use of anticoagulants

• Very low body weight (may be exacerbated with TKIs)

ANTI-ANGIOGENICS NOT SAFE 
FOR EVERYONE:

need alternatives or low doses



Terapias no-antiangiogénicas

Inhibidores selectivos de BRAF (PTC)

Terapias para re-diferenciación 

Inhibidores selectivos de RET y NTRK (PTC)



Mutaciones en cáncer papilar de tiroides

62%13%

7%

2%
1%

1%
1%

1%

14%

BRAF

RAS

RET/PTC

EIF1AX

NTRK

PAX8/PPARg

ALK

PTEN

Other/unknown

Adapted from Giordano, et al., Cell 2014



Brose MS, Cabanillas ME, Cohen EE, Wirth LJ, Riehl T, Yue H, Sherman SI, 
Sherman EJ, 2016



Vemurafenib: nunca antes tratados con 
inhibidores de VEGFR

Brose MS, Cabanillas ME, Cohen EE, Wirth LJ, Riehl T, Yue H, Sherman SI, Sherman EJ, Lancet Oncology, 2016 

• Mediana de supervivencia libre de progresión= 18.2 meses 
(95% CI 15.5–29.3)

• Mediana de la duración de respuestas= 16.5 meses

• Supervivencia global no alcanzo una mediana

* pacientes todavía en tratamiento



Vemurafenib: previamente tratados con 
inhibidores de VEGFR

Brose MS, Cabanillas ME, Cohen EE, Wirth LJ, Riehl T, Yue H, Sherman SI, Sherman EJ, Lancet Oncology, 2016 

• Mediana de supervivencia libre de progresión= 8.9 meses 
(95% CI 5.5–NE)

• Mediana de la duración de respuestas= 7.4 meses

• Mediana de supervivencia global= 14.4 meses (8.2-29.5)

* pacientes todavía en tratamiento



Re-diferenciación: 
Restaurar la habilidad de captar radioyodo en 

pacientes refractarios

• Inhibidores de BRAF—para canceres con mutaciones en BRAF (e.g. 
dabrafenib, vemurafenib)

• Inhibidores de MEK (e.g. selumetinib, trametinib, cobimetinib)
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• 4 semanas de selumetinib

• Aumento en captación de yodo radioactivo en 12/20 pacientes
• 4/9 pacientes con mutaciones en BRAF 
• 5/5 pacientes con mutaciones NRAS

• 8/12 pacientes llegaron al umbral de dosimetría para yodo radioactivo

Ho AL et al.  NEJM 2013

5/8 respuesta parcial (4 con NRAS; 1 BRAF)

Selumetinib (inhibidor de MEK) 

Fase 2 selumetinib (NCT02393690)



Rothenberg SM, McFadden DG, Palmer EL, Daniels GH, Wirth LJ, CCR 2015

Dabrafenib (PTC con mutación en BRAF) n=10



MERAIODE: A Redifferentiation Phase II Trial With Trametinib and 
Dabrafenib Followed by RAI for Metastatic

RAI-Refractory DTC Patients With a BRAFV600E Mutation 

• BRAF mutated cohort received dabrafenib/trametinib

• Out of 24 pts, 2 did not receive RAI→21 pts analyzed. 

• 65% had uptake on diagnostic WBS and 95% on post-treatment WBS 

• Responses at 6 months: 
• 38% partial response
• 52% stable disease
• 10% progression of disease Leboulleux et al, Endocrine Society 2021



Reordenamientos en NTRK (“fusiones”)
• Infrecuentes en papilar y anaplasico

• Entrectinib y larotrectinib son inhibidores de NTRK (indicaciones
agnosticas)



Larotrectinib treatment of advanced 
TRK fusion thyroid cancer
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Best response to larotrectinib

†One patient with anaplastic thyroid cancer had clinical disease progression prior to the first tumour response assessment. ‡Paediatric patients (<18 years old). 
CI, confidence interval; CNS, central nervous system; CR, complete response; 
ORR, objective response rate; PD, progressive disease; PR, partial response; 
SD, stable disease; TRK, tropomyosin receptor kinase.
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AEs occurring in ≥15% of patients

• AEs were mainly Grade 1 or 2

• Grade 3 AEs occurred in 9 (32%) patients

• Grade 3 treatment-related AEs occurred 

in 2 (7%) patients

• Grade 4 and 5 AEs occurred in 2 (7%) 

patients each

‒ None were considered treatment related

• Two (7%) patients had dose reductions 

due to an AE

• No patients experienced AEs leading to 

permanent treatment discontinuation

30AE, adverse event; ALT, alanine transaminase; AST, aspartate transaminase.

Preferred term

Treatment-emergent AEs, n (%) Treatment-related AEs, n (%)

Grade 1–2 Grade 3 Grade 4 Any 

grade

Grade 3 Grade 4 Any 

grade

Fatigue 10 (36) 0 0 10 (36) 0 0 8 (29)

Constipation 9 (32) 0 0 9 (32) 0 0 5 (18)

Dizziness 8 (29) 1 (4) 0 9 (32) 0 0 8 (29)

ALT increased 8 (29) 0 0 8 (29) 0 0 8 (29)

Anaemia 4 (14) 4 (14) 0 8 (29) 1 (4) 0 2 (7)

AST increased 8 (29) 0 0 8 (29) 0 0 8 (29)

Cough 7 (25) 1 (4) 0 8 (29) – – –

Peripheral oedema 8 (29) 0 0 8 (29) 0 0 3 (11)

Lymphocyte count 

decreased
3 (11) 3 (11) 1 (4) 7 (25) 1 (4) 0 2 (7)

Myalgia 7 (25) 0 0 7 (25) 0 0 3 (11)

Arthralgia 6 (21) 0 0 6 (21) 0 0 1 (4)

Dyspnoea 5 (18) 1 (4) 0 6 (21) 0 0 1 (4)

Leukocyte count 

decreased
5 (18) 1 (4) 0 6 (21) 0 0 5 (18)

Nausea 6 (21) 0 0 6 (21) 0 0 2 (7)

Diarrhoea 3 (11) 2 (7) 0 5 (18) 0 0 2 (7)

Headache 5 (18) 0 0 5 (18) 0 0 1 (4)

Presented at the ESMO Virtual Congress 2020



Selpercatinib (LOXO-292) en cancer de tiroides con  mutación (MTC) o 
reordenamiento en RET (DTC/ATC)

NEJM, August 2020



Wirth et al,  NEJM 2020

Selpercatinib (inhibidor de RET)



55 y.o. man with papillary thyroid cancer

Baseline 6 weeks post-RET inhibitor

• Patient started on selpercatinib (selective RET inhibitor)
-After 6 weeks of therapy, patient no longer requires oxygen 
-Able to ambulate normally
-Tg dropped from 907 to 467



increased
LFTs



Mutation

fusion

VEGFRi

Eventually, 2nd line therapy will 
be needed

Start with the safest and most 
tolerable drug

In DTC/MTC: 
How do we choose which treatment first?



TRATAMIENTOS MODERNOS 
PARA CÁNCER DE TIROIDES 

ANAPLÁSICO (ATC)



ATC: Dabrafenib (BRAFi) + trametinib (MEKi) basket trial

• 16 BRAFV600E mutated ATC patients

• Key entry criteria: Good PS, ablility to swallow and normal organ function, 
chemoRT wash-out 14 days

• 69% response rate; OS 80% at 1 year

Vivek Subbiah, Robert J. Kreitman, Zev A. Wainberg, Jae Yong Cho, Jan H. M. Schellens, Jean Charles Soria, Patrick Y. Wen, Christoph Zielinski, Maria E. 
Cabanillas, Gladys Urbanowitz, Bijoyesh Mookerjee, Dazhe Wang, Fatima Rangwala, Bhumsuk Keam, JCO 2017
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Vivek Subbiah, Robert J. Kreitman, Zev A. Wainberg, Jae Yong Cho, Jan H. M. Schellens, Jean Charles Soria, Patrick Y. Wen, Christoph Zielinski, Maria E. 
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ATA Guidelines on Anaplastic Thyroid Cancer

Bible et al, Thyroid 2021



Before dabrafenib/trametinib 5 weeks later

68 y/o BRAF V600E mutated ATC patient treated with dabrafenib + trametinib



Anaplásico con mutación en BRAF: 
Después de 4 semanas de dabrafenib/trametinib



Neoadyuvante con 
inhibidores de BRAF

Cirugía

BRAFi

+/-

Todo paciente desarrolla
resistencia a los inhibidores

de kinasa

*Administración de un agente terapeutico antes de cirugía



Wang JR, Zafereo M, Dadu R, Ferrarotto R, Busaidy NL, Lu C, Ahmed S, Williams MD, Sturgis EM, Goepfert RP, Gross ND, Lai SY, Gunn GB, Phan 
J, Rosenthal D, Fuller D, Morrison W, Iyer P, and Cabanillas ME, Thyroid 2019

Resección completa después de neoadyuvante con dabrafenib + 
trametinib en anaplásico con mutación en BRAFV600E

• Supervivencia a los 12 meses 83.3%; a los 18 meses  62.5%



• N=20 (32%) BRAFV600E+

patients operated

• Median follow-up from 
diagnosis=1.21 years

• 16 remain alive

Neoadjuvant therapy followed by surgery in 
BRAFV600E+ patients (2017-present)

Surgery N=20

No surgery N=43

Median overall survival
Surgery=not reached (1 year 
survival 94%)
No surgery=0.8 years

HR 0.29

Maniakas et al, JAMA Oncology 2020

Clinical trial with neoadjuvant 
dabrafenib/trametinib/pembro opening 2021



American Thyroid Association 2021 Guidelines

Bible et al, Thyroid 2021



Immunoterapia para 
cáncer de tiroides 

anaplásico



Spartalizumab (anti-PD1/PD2) 

• 42 pacientes con ATC 
• Respuestas: 19% (8/41; solo un paciente de 8 con BRAF respondió) 

Wirth L, et al. ASCO 2018

Capdevila et al, JCO, 5/2020



Spartalizumab (anti-PD1/2) 
en ATC

PD-L1 <1%

PD-L1 >50%

PD-L1 1-49%

• Median PFS was 1.7 months 

• Median OS was 5.9 months 
with 40% of patients alive at 1 
year 

• In patients with high PD-L1, 
52% alive at 1 year (RR 29%)

Capdevilla et al, JCO, 5/2020



American Thyroid Association 2021 Guidelines

Bible et al, Thyroid 2021



Resumen
• No todo paciente con cáncer de tiroides (DTC/MTC) requiere 

tratamiento sistémico

• Hay varias opciones para pacientes con todo tipo de cáncer de 
tiroides avanzado 
• Entender la genética del tumor es importante para seleccionar tratamientos

• Anaplásico: 
• Todo paciente con mutación en BRAF se debería tratar 

• Los otros se deberían tratar en ensayos clínicos 



Muchas gracias

Maria E. Cabanillas, MD
mcabani@mdanderson.org


