Universidade Federal do Rio Grande Do Sul
Faculdade de Medicina

Programa de Pds-Graduacao em Ciéncias Médicas: Endocrinologia

Rafael Selbach Scheffel

Fatores Prognosticos do Carcinoma Diferenciado da Tiredide

Porto Alegre
2014



Rafael Selbach Scheffel

Fatores Prognosticos do Carcinoma Diferenciado da Tiredide

Tese de Doutorado apresentada ao Programa
de Pdés-Graduacdo em Ciéncias Médicas:
Endocrinologia da Universidade Federal do
Rio Grande do Sul como requisito parcial
para obtencdo do titulo de Doutor em
endocrinologia.

Orientadora: Prof?. Dr?. Ana Luiza Maia

Porto Alegre
2014



CIP - Catalogacao na Publicacédo

Scheffel, Rafael Sel bach

Fat ores Progndsticos do Carcinona Diferenciado da
Tiredi de / Rafael Selbach Scheffel. -- 2014.

80 f.

Orientadora: Ana Lui za Mai a.

Tese (Doutorado) -- Universi dade Federal do Rio
Grande do Sul, Facul dade de Medicina, Programa de Pos-
Graduacao em Ci énci as Médi cas: Endocrinol ogia, Porto
Al egre, BR- RS, 2014.

1. Endocrinologia. 2. Tiredide. 3. Cancer
Diferenciado de Tireéide. |. Miia, Ana Luiza, orient.
I'l. Titulo.

Elaborada pelo Sistema de Geracéo Automética de Ficha Catalografica da UFRGS com os
dados fornecidos pelo(a) autor(a).




AGRADECIMENTOS

A Prof®. Dr’. Ana Luiza Maia, 0s meus agradecimentos pela oportunidade de
convivéncia e aprendizado. Obrigado ndo sO pela orientacdo, mas também pela amizade e

companheirismo destes quatro anos.

Ao colega, amigo e coautor desses trabalhos José Miguel Dora pela parceria destes

ultimos anos. Tua contribui¢do foi muito importante para esta conquista.

Aos colegas e amigos do Grupo de Tiredide — Mirian Romitti, Lucieli Ceolin, Carla
Vaz Ferreira, Simone Wajner, Erika Méier, Rafaela Vanin Pinto Ribeiro, Helena Cecin
Rohenkohl, Carla Krause, Shana Weber, Juliano Dalla Costa, Clarissa Capp, Leonardo Leiria,
Debora Rodrigues Siqueira, Nadja Zennig, André Zanella, Carla Brauner Blom, Walter
Escouto, Josi Vidart, Denise Antunes e Kharina Dias pelas contribui¢bes na elaboracao deste

trabalho e pelos momentos maravilhosos compartilhados.

Ao Prof. Dr. Luis Henrique Canani pela orientacéo na fase de iniciacdo cientifica, base
que foi muito util para a realizacdo deste trabalho.

Aos meus pais, Regina Maria Scheffel e Paulo Ricardo Scheffel, e aos meus irméaos,
Augusto Selbach Scheffel e Josué Selbach Scheffel, por todo o carinho e apoio, por ser o
porto seguro da minha vida. Ao meu avl, José Adolfo Selbach, o primeiro médico que

conheci e que sempre sera um exemplo da profisséo.

A minha companheira e maior incentivadora, Lisiane Meneghini, que ndo apenas

entendeu os sacrificios que essa tarefa exigiu, mas sempre foi uma apoiadora incondicional.



Esta Tese de Doutorado segue o formato proposto pelo Programa de Pés-Graduacdo em
Ciéncias Médicas: Endocrinologia, Faculdade de Medicina, Universidade Federal do Rio

Grande do Sul, sendo apresentada na forma de manuscritos sobre o tema da Tese:

e Artigo de revisdo: Fatores Progndsticos do Cancer Diferenciado de Tireoide.

e Artigo original: Low Recurrence Rates in Differentiated Thyroid Carcinoma: a Single

Institution Experience.

e Artigo original: Prognostic Value of Postoperative Thyroglobulin in Differentiated

Thyroid Carcinoma: a Prospective Study.



Além dos artigos ja citados, ao longo do periodo do doutorado foram desenvolvidos os

seguintes manuscritos relacionados:

e Scheffel RS, Dora JM, Siqueira DR, Burttet LM, Cerski MR, Maia AL. Toxic
Cardiomyopathy leading to fatal acute cardiac failure related to vandetanib: a case
report with histopathological analysis. European Journal of Endocrinology, v. 99, p.
99, 2013.

e Maia AL, Scheffel RS, Meyer EL, Mazeto GMFS, Carvalho GA, Graf H, Vaisman M,
Maciel LMZ, Ramos HE, Tincani AJ, Andrada NC, Ward LS. Consenso brasileiro
para o diagnostico e tratamento do hipertireoidismo: recomendac¢des do Departamento
de Tiredide da Sociedade Brasileira de Endocrinologia e Metabologia. Arquivos
Brasileiros de Endocrinologia e Metabologia, v. 57, p. 205-232, 2013.

e Dora JM, Machado WE, Scheffel RS, Andrade VA, Maia AL. Increasing the
Radioiodine Dose Does Not Improve Cure Rates in Severe Graves' Hyperthyroidism:
A Clinical Trial with Historical Control. Journal of Thyroid Research, v. 2013, p. 1-5,
2013.

e Bertoldi EG, Severo MD, Scheffel RS, Foppa M, Azevedo MJ, Maia AL. Left Atrial
Metastases of Poorly Differentiated Thyroid Carcinoma Diagnosed by
Echocardiography and Magnetic Resonance Imaging-Case Report and Review of

Literature. Echocardiography, v. 2, 2012.


http://lattes.cnpq.br/3127553513519653

LISTA DE ABREVIATURAS E SIGLAS

AAT(g — anticorpo anti-tireoglobulina

AGES — Age, histologic grade, tumor extent and size of the primary tumor
AMES — Age, Metastatses, Extent and Size of the primary tumor

ATA — American Thyroid Association

BRAF — Serine/threonine-protein kinase B-Raf

CDT — Carcinomas Diferenciados da Tireoide

CFT — Carcinoma Folicular de Tireoide

CPT — Carcinoma Papilar de Tiredide

CT — Computed Tomography

DTC - Differentiated Thyroid Carcinoma

ERK — Extracellular-signal-regulated kinase

EORTC — European Organization for Research on Treatment of Cancer
ETA — European Thyroid Association

FTC — Follicular Thyroid Carcinoma

HCPA — Hospital de Clinicas de Porto Alegre

IQR — Interquartile Range

LATS — Latin American Thyroid Society

MACIS — Metastasis, Age, Completeness of ressection, Invasion and Size
MAPK — Mitogen-activated protein kinase

MSK — Memorial Sloan-Kettering Cancer Center

NTCTS: National Thyroid Cancer Treatment Cooperative Study

PTC — Papillary Thyroid Carcinoma

RAI — Radioactive lodine

RCT — Rastreamento Corporal Total

RET — RE arrangement during transfection

RET/PTC - RET tyrosine kinase domain rearrangement with different partners

ROC — Receiver Operator Characteristics

RR — Risco Relativo

SBEM - Sociedade Brasileira de Endocrinologia e Metabologia
SD — Stantard Deviation

SPSS — Statistical Package for Social Science Professional Software



sTg — Stimulated Thyroglobulin

Tg — Thyroglobulin; tireoglobulina

TgAb — Antithyroglobulin Antibodies

Tg-T4 — Thyroglobulin Levels Under TSH Supression

TNM/AJCC — American Joint Committee on Cancer staging system of tumor size, nodal
metastases and distant metastases

TSH — hormmanio estimulante da tiredide; thyroid stimulating hormone

US — Ultrasound

WBS — Whole Body Scan



SUMARIO

PARTE | — Fatores Prognosticos do Cancer Diferenciado de Tiredide (revisao).........08

PARTE Il — Very Low Recurrence Rates in Differentiated Thyroid Carcinoma Patients
with Complete Response to Initial Therapy: a Referral Center Experience............... 44

PARTE Il - Prognostic Value of Postoperative Thyroglobulin in Differentiated
Thyroid Carcinoma: a Prospective Study..........cooviiiiiiiiiiiiiiiii i 62



Parte |

Fatores Progndsticos do Cancer Diferenciado de Tiredide



Fatores Prognosticos do Cancer Diferenciado de Tireoide
Rafael Selbach Scheffel, MD, José Miguel Dora, MD, PhD,
André B. Zanella, MD, and Ana Luiza Maia, MD, PhD
Unidade de Tiredide, Servico de Endocrinologia, Hospital de Clinicas de Porto Alegre e
Faculdade de Medicina, Universidade Federal do Rio Grande do Sul, Porto Alegre,
Brasil.
Palavras-chave: cancer diferenciado de tiredide, fatores prognosticos, mortalidade.
Contagem de palavras: Texto 5.323; Resumo 260; Tabelas 3, Figuras 3.

Apoio: CNPqg, CAPES, FIPE e PRONEX / FAPERGS.

Conflitos de interesse: R.S.S., J.M.D., A.B.Z e A.L.M. ndo tém conflitos a declarar.



10

RESUMO

O carcinoma diferenciado de tiredide (CDT) constitui a neoplasia maligna mais
comum do sistema endocrinoldgico, respondendo por aproximadamente 95% dos casos.
O CDT é considerado uma neoplasia de comportamento indolente com baixas taxas de
morbidade e mortalidade. No entanto, alguns pacientes apresentam doenca mais
agressiva e a identificacdo desses pacientes (com maior risco de recorréncia, morbidade
e mortalidade) permanece como um dos grandes desafios no manejo dessa neoplasia.
Na tentativa de individualizar o risco e identificar esse grupo de pacientes mais
propensos a desfechos desfavoraveis, diversos fatores progndsticos ja foram descritos.
Os primeiros fatores identificados foram derivados de estudos que avaliaram
caracteristicas clinicas e patolégicas dos pacientes e, mais recentemente, novas
estratégias, como uso de marcadores laboratoriais e moleculares, e resposta ao
tratamento inicial tém sido propostas. Neste artigo revisamos criticamente 0s principais
fatores prognosticos descritos na literatura, discutindo as suas aplicacdes e limitacGes na
prética clinica. Observamos que praticamente todos os fatores prognosticos descritos até
0 momento apresentam limitacGes: 1) os fatores clinico-patoldgicos sdo derivados de
estudos antigos, nos quais o curso da doenca parece diferir do padrdo atual, e utilizam a
mortalidade como desfecho principal; 2) a determinacédo da tireoglobulina sérica, 0 mais
estudado fator progndstico laboratorial, advém de estudos com limitacOes
metodoldgicas que dificultam a sua interpretacdo e aplicacdo; 3) os fatores moleculares
ainda carecem de dados que demonstrem superioridade na individualizacdo dos
pacientes, quando comparados aos fatores disponiveis. Na analise comparativa, a
avaliacdo da resposta ao tratamento inicial parece apresentar o melhor desempenho

como fator prognéstico para a evolucdo do paciente em médio e longo prazo.
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INTRODUCAO

O céncer de tiredide é considerado uma neoplasia maligna incomum sendo
responsavel por 1% do total de neoplasias (0,5% do total de canceres nos homens e
1,5% nas mulheres) (1). No entanto, constitui a neoplasia maligna mais comum do
sistema endocrinologico, respondendo por aproximadamente 95% dos casos de
carcinomas desse sistema (1, 2). A incidéncia de neoplasia maligna da tiredide em Porto
Alegre (RS) é de 1,1/100.000 habitantes para homens e 2,7/100.000 habitantes para
mulheres e no Brasil, a estimativa para o cancer da tiredide em mulheres para 0 ano de
2014 é de 9.200 casos novos, sendo o 4° tumor maligno mais frequente em mulheres e o
13° em homens (3, 4). Nas ultimas trés décadas tem se observado um aumento da
incidéncia deste tipo de neoplasia em praticamente todos os paises do mundo (5).
Estudos realizados nos Estados Unidos demonstraram que a incidéncia praticamente
triplicou de 1975 a 2009 (4,9 para 14,3 casos por 100.000 habitantes, respectivamente)
(6). No Brasil, um levantamento realizado na cidade de Floriandpolis (7) e outro em Séo
Paulo (8), também demonstraram um aumento da incidéncia, inclusive com taxa

superior a observada nos estudos americanos.

Os dois tipos histolégicos mais comuns do cancer de tiredide sdo o carcinoma
papilar de tiredide (CPT), carcinoma folicular de tiredide (CFT), denominados de
carcinomas diferenciados da tiredide (CDT) e correspondendo a cerca de 94% dos casos
das neoplasias malignas da tiredde (2). Os CDT sdo originarios das células foliculares e
preservam as caracteristicas das células foliculares normais, como a sintese e secrecao

de tireoglobulina, e captagéo de iodo (1).

O CDT é considerado uma neoplasia de comportamento indolente com baixas
taxas de morbidade e mortalidade. A sobrevida média em 10 anos é de 93 a 98%,
caracterizando o CDT como uma das neoplasias malignas com maior chance de cura (2,
9, 10). No entanto, parte destes pacientes apresenta curso clinico mais agressivo, com
altas taxas de doenca persistente e recorréncia que levam a morbidade e mortalidade. De
fato, um grande desafio no manejo do CDT ¢ a identificacdo desta parcela de pacientes,

com maior risco de desfechos desfavoraveis.

O conhecimento e a identificacdo de fatores que auxiliem na identificacdo de
risco sdo de fundamental importancia no manejo do CDT. A individualiza¢do do risco

de morte e/ou recorréncia no acompanhamento de pacientes com neoplasias malignas é
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uma tendéncia em praticamente todos os tipos de neoplasia (11). Recentemente, novas
estratégias para individualizacdo do risco dos pacientes com CDT tém sido propostas,
como uso de marcadores laboratoriais, moleculares e da resposta do paciente ao
tratamento inicial, na tentativa de predizer o risco de cada paciente. O objetivo deste
artigo € revisar criticamente os principais fatores prognosticos descritos na literatura,

discutindo as suas principais aplicacdes e limitacGes na prética clinica.

FATORES DE PROGNOSTICO CLINICOS E PATOLOGICOS

A maioria desses fatores foi identificada em estudos que avaliaram coortes de
pacientes seguidos nas décadas de 80 e 90 (10, 12). E importante ressaltar algumas
diferencas importantes em relacdo ao manejo contemporaneo do CDT, em especial o
uso de métodos laboratoriais e exames de imagem com menor sensibilidade e acurécia.
Além disso, nesses estudos as taxas de recidiva e mortalidade (cerca de 30% e 8%,
respectivamente) sdo maiores do que as observadas nos estudos contemporaneos (cerca
de 5-15% e 5%, respectivamente), possivelmente refletindo modificacbes na
epidemiologia, no curso da doenca e/ou no tratamento e seguimento da doenca (10, 12,
13). Outra limitacdo € que muitos dos fatores progndsticos identificados resultaram de
analises nas quais a mortalidade foi o desfecho principal. Em pacientes com CDT, €
importante considerar os riscos individualizados de doenca persistente e mortalidade,
uma vez que a maioria dos pacientes (em especial pacientes jovens) apresentara taxas de

mortalidade muito baixas, porém taxas de doenca persistente elevadas.

Estes fatores podem ser divididos em fatores relacionados ao paciente (idade ao
diagnostico, género) e relacionados ao tumor (tipo histoldgico, tamanho, extensdo da

doenca).

Relacionados ao paciente
Idade

A idade no momento do diagnédstico é considerada um fator prognostico para
predicdo de mortalidade: pacientes com idade superior a 45 anos apresentam taxas de
mortalidade mais elevadas quando comparados a pacientes mais jovens, sendo a
diferenca acentuada nos individuos com mais de 60 anos (sobrevida em 10 anos de 97%
nos pacientes < 45 anos; 85% nos pacientes com 45 a 59 anos e 65% nos pacientes com
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60 a 69 anos) (9, 10, 14-17). Esse padrdo de comportamento também & valido para
criangas e adolescentes, que tendem a apresentar tumores em estagios mais avangados,
porém o curso da doenga costuma ser indolente e a mortalidade extremamente baixa
(sobrevida de 100% em 20 anos e de 94-100% em 30 anos) (18-20).

Género

Apesar do CDT ser mais comum em mulheres, homens com CDT apresentam
uma taxa maior de invasdo extratireoideana (51 vs. 39%), envolvimento de linfonodos
(40 vs. 32%) e metéastases a distancia (9 vs. 4%) (21). Os dados sobre a influéncia do
género sobre desfechos desfavoraveis sdo controversos. Na coorte publicada por
Mazzaferri em 1994, os pacientes do sexo masculino apresentam quase o dobro de
mortalidade quando comparados com as mulheres (45% vs. 29%, P < 0,01) (10). No
entanto, outros estudos ndo demonstraram associagdo do género masculino com

diminuig&o de sobrevida (17), mas sim com menor sobrevida livre de doenca (21).

Relacionados ao tumor
Tipo Histolégico

Os dois principais subtipos de CDT, papilar e folicular, apresentam diferencas
em relacdo ao progndstico. A sobrevida dos pacientes com CPT em 10 anos é de cerca
de 98%, enquanto que os pacientes com CFT apresentam sobrevida de 90-92% (9, 16).

Entre os pacientes com CPT, algumas variantes histoldgicas apresentam pior
prognodstico. Entre essas se destaca a variante de células altas, caracterizada
histologicamente por células duas vezes mais altas do que largas. Esse tipo histolégico
apresenta risco cerca 4 e 14 vezes maior de recorréncia e morte, respectivamente,
qguando comparado com o CPT classico (22). Outras variantes histoldgicas do CPT
(colunar, sélida ou trabecular, esclerosante difusa) séo raras e, apesar do numero
limitado de dados disponiveis sobre o seu comportamento, sdo consideradas variantes
mais agressivas quando comparadas com o CPT classico (23).

No CFT, a variante chamada de carcinoma de células de Hirthle parece estar
associada ao pior progndstico. Esta variante, quando comparada ao CFT, apresenta
maiores taxas de metastases para linfonodos (27,2% vs. 8,5%, P < 0,05) (24).
Adicionalmente, a sobrevida livre de doenca em 10 anos € de 41-76% nos pacientes

com carcinoma de células de Hurthle (2, 24, 25).
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Tamanho

Tumores maiores estdo associados a maiores taxas de metéstases cervicais e/ou a
distancia. Em relacdo a desfechos, o risco de recorréncia e mortalidade aumenta
linearmente com o tamanho do tumor (10, 26). Na coorte publicada por Mazzaferri (10),
tumores < 1,5 cm apresentaram mortalidade em 30 anos de 0,4%, enquanto que tumores
maiores do que 4,5 cm apresentaram mortalidade de 22% (10). Em outro estudo
realizado no Japdo, que incluiu 1.740 pacientes, tumores maiores do que 4 cm
apresentaram taxas mais elevadas de mortalidade quando comparado a neoplasias
menores (0,2% de taxa de mortalidade nos pacientes com tumores < 1 cm; 0,4% nos
pacientes com tumores de 1,1 a 2 cm; 1% nos pacientes com tumores de 2,1 a 3 cm; 2%
nos tumores de 3,1 a 4 cm e 4% pacientes com tumores > 4 cm) (21). Estes dados foram
corroborados por achados semelhantes em um estudo realizado na China, no qual o

melhor ponto de corte para predicdo de mortalidade foi de 3,5 cm (17).

Multifocalidade

Os pacientes com CDT, em especial os pacientes com CPT, frequentemente
apresentam mais de um foco de doenca (multifocalidade). Em um estudo com 2.095
pacientes com CPT, a multifocalidade (RR 1,45; 1C95% 1,01-2,10) e o nimero de
tumores (RR 1,75; RR 1,04-2,97) foram associados a recorréncia tumoral (27). Apesar
de a multifocalidade ser frequentemente interpretada como a disseminacdo de um
mesmo tumor, dois estudos questionam esse conceito. No primeiro, em uma amostra de
10 mulheres com CDT, em 5 a origem clonal dos tumores ndo era a mesma (28). No
segundo, quando avaliado o padrédo de mutacdo do BRAF, este diferiu em 40% dos
pacientes (29). Estes achados sugerem que pacientes com tumores multifocais podem,
na verdade, estar apresentando mais de um tumor e, por isso, explicar o fato desse

achado estar relacionado a maior agressividade da doenca.

Extenséo da doenca

A extensdo da doenca é considerada um importante fator progndstico. A
extensdo do tumor além da céapsula tireoideana é encontrada em cerca de 10-30% dos
pacientes com CDT (10). A presenca de envolvimento tumoral macroscopico, com
invasdo de estruturas cervicais, esta associada a alto risco de doenca persistente e/ou
recorréncia do tumor (30). Além disso, em um estudo que envolveu 2.011 pacientes

com CDT demonstrou que aqueles com mais de 45 anos e envolvimento macroscopico
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importante (invasdo de estruturas adjacentes a tiredide) apresentavam diminuicdo da
sobrevida (16). A extensdo microscopica também aumenta a chance de recorréncia e de
envolvimento de linfonodos (31, 32), apesar de alguns estudos ndo demonstrarem essa
associacdo (33, 34).

O envolvimento de linfonodos acontece em cerca de 30 a 40% dos pacientes
com CPT, sendo mais comum em criangas (até 80%) (1, 35). A importancia no
prognostico deste envolvimento é motivo de controvérsia, com estudos demonstrando
associacdo com o aumento de mortalidade (36) e outros que ndo identificam essa
associacdo (26, 37). Os resultados discrepantes podem ser parcialmente explicados pela
ndo categorizacdo dos pacientes por faixas etérias. De fato, um estudo que utilizou este
recurso demonstrou que a presenca de metéastases em linfonodos ndo influenciava o
prognéstico em pacientes com menos de 45 anos, enquanto que naqueles com mais de
45 anos a presenca de metastases em linfonodos aumentava a chance de morte em 46%
(38). Outros fatores que parecem ser importantes e podem explicar parte da discrepancia
dos resultados destes estudos sdo 0 modo de identificacdo da metastase (clinicamente
vs. exame anatomopatoldgico), o ndmero de linfonodos acometidos e presenca de
acometimento extranodal (38, 39). Além da simples descri¢do da presenca de linfondos
com metastases, também pode ser utilizada a taxa de linfonodos metastaticos/
linfonodos negativos. Um estudo que avaliou cerca de 11.000 pacientes demonstrou que
0 ponto de corte de 0,42 linfonodos metastaticos/ linfonodos negativos identificava os
pacientes com maior risco de mortalidade por CDT (40).

Apesar de pouco frequentes (5-10%), as metastases a distancia sdo importantes
determinantes do progndéstico e constituem a principal causa de morte relacionada ao
CDT (41, 42). A sobrevida média dos pacientes com metastase a distdncia no momento
do diagnostico € de 30-50% em 5 anos (16, 42, 43) e as taxas de mortalidade séo ainda
maiores na presenca de metastases no sistema nervoso central (mediana de sobrevida de
1 ano) (44). Os principais fatores prognosticos em pacientes com metastase a distancia

sdo a idade, o local da metastase e a capacidade de captar iodo (45).

SISTEMAS DE ESTADIAMENTO

Na tentativa de melhorar a predicdo do prognostico dos pacientes com CDT,
diversos sistemas de estadiamento combinando diversos dos fatores citados acima

foram propostos. Em comum, todos tém como objetivo estimar o risco de mortalidade
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e/ou a recorréncia, guiar o tratamento e o seguimento, garantir uma comunicacao efetiva
entre os diferentes profissionais, permitindo a comparacdo de dados entre diferentes
centros (46, 47).

A maioria dos sistemas foi desenvolvida para estratificar corretamente as taxas
de mortalidade, porém sdo menos precisos para predicdo de recorréncias e presenca de
doenca persistente. Outra limitagdo é a falha na predicdo de desfechos para pacientes em
estagios iniciais e considerados de baixo risco (estagios | e Il na maioria deles), que
compreendem a maior parte dos pacientes com CDT (48). Além disso, o fato de
utilizarem somente informacdes da apresentacdo da doenca (sem considerar a resposta

ao tratamento) e a ndo validacdo em varias popula¢es também limita o seu uso (49).

A maioria dos sistemas inclui idade ao diagndstico, tamanho do tumor, invasdo
extratireoideana e presenca de metastases a distancia (tabela 1). Diversos estudos ja
objetivaram comparar estes diferentes sistemas de estadiamento (50-53). Estes estudos
demonstraram que o American Joint Committee on Cancer staging system of tumor size,
nodal metastases and distant metastases (TNM/AJCC) e o Metastasis, Age,
Completeness of ressection, Invasion and Size (MACIS) sdo os dois sistemas com

melhor desempenho para predizer desfechos em pacientes com CDT.

O TNM/AJICC é o sistema de estadiamento mais comumente utilizado (46, 54,
55). Ele inclui como variaveis a idade do paciente (dicotomizada em 45 anos), o
tamanho do tumor e a presenca de invasdo extratireoideana, a presenca de metastases
em linfonodos e a distancia. Os pacientes sdo classificados em 4 estagios, com
diminuicdo progressiva da sobrevida de acordo com os niveis mais elevados de estagio.
Os pacientes classificados como TNM/AJCC | tem uma sobrevida de aproximadamente
100%, enquanto que os pacientes com classificacdo IV tem sobrevida de cerca de 45%
(12, 56). As principais criticas a este sistema consistem a ndo inclusao de variaveis que
sabidamente influenciam na evolugcdo e prognostico dos pacientes (tipo histolégico,
multifocalidade, dados relacionados ao tratamento) e a sua inabilidade em predizer
desfechos que ndo mortalidade (como recorréncias e presenca de doenca persistente). O
TNM/AJCC ¢ atualizado periodicamente, sendo que a ultima versdo (sétima) foi
publicada em janeiro de 2010 (57).

Outro sistema amplamente utilizado ¢ o Metastasis, Age, Completeness of

ressection, Invasion and Size (MACIS). Esse sistema utiliza um calculo que inclui as



17

seguintes variaveis: idade do paciente, tamanho do tumor primario, completude da
resseccdo, presenca de invasdo e presenca de metéstases a distancia. O paciente é
classificado em 4 grupos (1-4) de acordo com 0 escore obtido. Os pacientes com escore
< 6 sdo classificados como grupo 1, apresentando mortalidade relacionada ao CDT <
1%. Os pacientes do grupo 2 séo aqueles com escores de 6 a 6,99, com mortalidade de
~11%. O grupo 3 compreende 0s pacientes com pontuacdo de 7 a 7,99 e apresenta
mortalidade de 44%, enquanto que os pacientes com escore > 7,99 sdo incluidos no
grupo 4 e apresentam mortalidade de 76% (26).

Em 1998 foi publicado um sistema de estadiamento derivado de um registro de
14 instituicdes, o National Thyroid Cancer Treatment Cooperative Study (NTCTCS)
(58). Neste sistema foram incluidas as variaveis idade ao diagnostico, tipo histolégico
do tumor, tamanho do tumor, multifocalidade, invasdo extratireoideana, presenca de
metastases e desdiferenciacdo tumoral. Quanto maior o estadiamento, pior o prognéstico
de 1.562 pacientes seguidos entre 1987 a 1995, tanto em relagdo a sobrevida quanto a
chance de estarem livres de doenga em 5 anos.

Conforme ja foi colocado anteriormente, esses sistemas de estadiamento foram
concebidos com o objetivo de avaliar a mortalidade relacionada ao CDT. Uma vez que
as taxas de mortalidade nessa neoplasia sdo relativamente baixas (5 a 10%), sistemas
que avaliem também a chance de recidiva sdo considerados importantes nas defini¢fes
do manejo destes pacientes. Com este objetivo, a American Thyroid Association (ATA),
propbs um sistema que tem como objetivo avaliar o risco de recorréncia (46). Neste
sistema o paciente é classificado como de baixo, moderado ou alto risco. Os pacientes
de baixo risco sdo aqueles com diagnostico de carcinoma papilar sem histologia
agressiva, sem invasdo vascular, que ndo apresentam extensdo extratireoideana ou
metastases, tiveram todo o tumor ressecado e rastreamento com iodo demonstrando
captacdo restrita a regido cervical. Os pacientes de risco moderado sdo aqueles que pelo
menos um dos critérios: invasdo microscopica de tecido extratireoideano, metastases em
linfonodos cervicais, captacdo fora do leito da tiredide no rastreamento ou tumores com
histologias mais agressivas. O grupo de pacientes de alto risco é composto por aqueles
gue apresentam metastases a distancia ou tumor parcialmente ressecado ou invasao
macroscopica no momento da cirurgia. Uma coorte retrospectiva que incluiu 588
pacientes com CDT demonstrou que pacientes classificados como de baixo risco pela

ATA apresentaram uma taxa de doenca persistente estrutural ou recorréncia de 3%,



18

enquanto que os pacientes classificados como risco intermediario tiveram uma taxa de
21% e os pacientes de alto risco 68% (59).

Além deste, a Latin American Thyroid Society (LATS), a European Thyroid
Association (ETA) e Sociedade Brasileira de Endocrinologia e Metabologia (SBEM)
desenvolveram sistemas semelhantes (47, 60, 61). As principais diferencas entre estes
sistemas é que nas propostas da LATS, da ETA e da SBEM os pacientes classificados
como baixo risco pela ATA séo subdivididos em muito baixo risco (tumores menores
do que 1 cm) e baixo risco (os demais considerados de baixo risco pela ATA). Além
disso, nos sistemas da ETA e da LATS todos os pacientes ndo classificados como muito
baixo ou baixo risco sdo considerados de alto risco, enquanto que nos sistemas da ATA
e da SEM existe a categoria de risco intermediario (tabela 2). Um estudo que comparou
os sistemas propostos pela ATA e pela LATS demonstrou que os dois apresentam
resultados semelhantes: pelo sistema da ATA a taxa doenca persistente e recorréncia
foi, respectivamente, de 13 e 8% nos pacientes de baixo risco, 27 e 21% nos pacientes
de risco intermediario e 48,5 e 20% nos de alto risco. Com a utilizacdo dos critérios da
LATS essas taxas foram de 18,5 e 4,5% nos pacientes de muito baixo risco, 14 e 0%

nos de baixo risco e 30 e 22% nos de alto risco (62).

RESPOSTA AO TRATAMENTO INICIAL

Os estadiamentos de risco clinico-patoldgicos usam informacdes da avaliacdo
inicial do paciente para categorizacao de risco de individual e ndo ha mudanca dessa
classificacdo ao longo do tempo. Nos Ultimos anos, a utilizagdo da resposta ao
tratamento inicial tem sido preconizada no intuito de estimar o risco de recorréncia e
morte, uma vez gque 0s pacientes que apresentam uma boa resposta ao tratamento inicial
teriam menor risco de recorréncia e morte. A esta nova modalidade de estratificacdo de
risco deu-se o nome de “classificagdo dinadmica de risco” uma vez que o risco do
paciente muda com o tempo, de acordo com novos dados que vao sendo obtidos ao
longo do seguimento (11). Os pacientes séo classificados de acordo com a resposta ao
tratamento como tendo resposta excelente (auséncia de evidéncia de doenca clinica,
bioquimica e estrutural), resposta aceitavel (niveis de tireoglobulina estimulada < 10
ng/mL e alteracGes inespecificas em exames de imagem) e resposta incompleta (niveis
positivos da tireoglobulina sob supressdo ou tireoglobulina estimulada > 10 ng/mL ou

achados compativeis com doenca estrutural em exames de imagem) (59).
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O uso da classificacdo dinamica de risco ja se mostrou eficaz em diversos
estudos. Em uma coorte de 588 pacientes a taxa de doenga estrutural quando os
pacientes eram classificados de acordo com os grupos de risco da ATA eram de 3%
para 0s pacientes de baixo risco, 21% para os pacientes de risco intermediario e 68%
para os pacientes de alto risco. Quando foi aplicada a classificacdo dindmica de risco,
observou-se que 0s pacientes de baixo risco com resposta excelente mantinham a taxa
de doenga persistente estrutural em 2%, porém naqueles com resposta incompleta essa
taxa aumentava para 13%. Ja no grupo de pacientes de risco intermediario, a taxa de
doenca persistente caia para 2% naqueles com resposta excelente e aumentava para 41%
nos pacientes com resposta incompleta. De forma semelhante, os pacientes de alto risco
apresentaram taxa de doenca persistente estrutural de 14% e 79% quando apresentavam
resposta excelente e incompleta, respectivamente (Figura 1) (59). Resultados
semelhantes foram observados em uma coorte italiana de 548 pacientes, com reducéo
das taxas de recorréncia dos pacientes que apresentavam resposta excelente ao
tratamento, independente do grupo de risco que pertenciam anteriormente (63) (Figura
2). Nesse estudo cerca de 50% dos pacientes classificados anteriormente como de risco
intermediario ou alto tiveram a sua faixa de risco revisada para baixo risco depois da
avaliacdo dindmica. Estes dois estudos demonstram a habilidade desta nova estratégia
em reclassificar os pacientes de todos os espectros de doenca, aumentando assim a

confiabilidade da predicéo de risco.

MARCADORES LABORATORIAS
Tireoglobulina

A tireoglobulina (Tg) € um marcador especifico do tecido tireoidiano e uma
ferramenta importante no seguimento dos pacientes com CDT (46, 47). Diversas séries
da literatura ja demonstraram a importancia da Tg no acompanhamento dos pacientes
com CDT (64, 65). Baseados nestes dados, os consensos atuais de tratamento de CDT
recomendam a dosagem da Tg estimulada 6 a 12 meses apds o tratamento inicial em
todos os pacientes, com intuito de avaliar a eficacia do tratamento e guiar o0 seguimento
do paciente (46, 47).

Além deste importante papel no seguimento em longo prazo dos pacientes com
CDT, diversos estudos tém demonstrado que a Tg pode ser utilizada como marcador de
prognostico precoce (tabela 3). Utilizando-se o conceito de Tg p6s-operatéria (dosagem

do nivel sérico de Tg apos estimulo com TSH ap6s o tratamento cirdrgico inicial) tem
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sido demonstrado que a Tg pos-operatéria € um fator prognostico independente,
apresentando um alto valor preditivo negativo para diversos desfechos desfavoraveis
(rastreamento corporal positivo apds dose de iodo, elevacdo da tireoglobulina sérica no
seguimento, presenca de metastases, recorréncia de doenca, mortalidade) (tabela 3).
Uma metanalise com 15 estudos que incluiu 3.947 pacientes confirmou estes achados,
atribuindo ao teste um valor preditivo negativo de 94,2% (IC 95% 92,8-95,3) (66).

Algumas limitagdes dos estudos que avaliaram o uso da Tg pds-operatoria
dificultam a sua aplicacdo na pratica clinica como diferencas importantes nos critérios
de incluséo e principalmente na definicdo de desfechos, algumas vezes utilizando como
desfecho o resultado do rastreamento corporal total apds a dose de iodo, outras vezes
dosagens de Tg no seguimento dos pacientes e mais raramente desfechos clinicos
(tabela 3). Além disso, estes estudos apresentam limitagdes metodologicas, uma vez que
a maioria deles tem desenho retrospectivo e nem todos utilizaram o método de curva
ROC (receiver operator characteristics) para definicdo do ponto de corte da
tireoglobulina. Outra importante limitacdo da aplicabilidade destes dados é o fato de
quase a totalidade dos pacientes incluidos na andlise terem realizado tratamento com
iodo radioativo.

Dois estudos ja testaram a estratégia de selecionar os pacientes para o tratamento
ablativo com iodo através da dosagem da Tg estimulada pos-operatéria. No primeiro
deles, 104 pacientes de baixo risco (CDT limitado a tiredide e sem variante histologica
agressiva) foram avaliados com Tg poOs-operatédria e aqueles que apresentassem nivel
sérico <1 ng/mL (59 pacientes; 59,6% da amostra) ndo receberam iodo. Em um
seguimento médio de 3,3 anos nenhum dos pacientes apresentou recidiva (67). No
segundo estudo, 136 pacientes com CPT de baixo risco (variantes histoldgicas nédo
agressivas, estagio TNM/AJCC 1b-3NOMO0) com Tg pés-operatoria <1 ng/mL e
ecografia cervical sem anormalidades foram incluidos. Durante acompanhamento médio
de 44 meses (variacdo 12-72 meses), apenas 2 pacientes apresentaram recorréncia do
CPT (68). Estes dois estudos demonstram que a utiliza¢do do nivel de Tg pds-operatéria
para selecionar pacientes de baixo risco para o0 uso de dose ablativa de iodo parece ser
uma estratégia eficiente e, de fato, a National Comprehensive Cancer Network

incorporou esta recomendacéo seu ultimo consenso (15).

Anticorpo Anti-tireoglobulina
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De uma maneira semelhante a Tg, a dosagem do anticorpo anti-tireoglobulina
(AATQ) tem seu principal papel no seguimento dos pacientes com CDT. O AAT(g esta
presente em cerca de 10% da populagdo em geral, porém é descrito em até 25% dos
pacientes com CDT (69). A sua principal importancia é possibilidade de interferir na
dosagem da Tg, causando resultados falsos negativos e falsos positivos (69). Em funcéo
disso recomenda-se a mensuracdo dos niveis dos AATg em todos 0s pacientes em
seguimento de CDT (46, 47).

Alguns estudos sugerem que a positividade do AATg constitui um importante
fator progndstico. Os pacientes que apresentam niveis de AATg em descenso,
especialmente aqueles que negativam, parecem apresentar melhor prognéstico do que os
pacientes que permanecem com o AAT(g positivo (em especial em valores elevados ou
em ascensdo) (70-72). Em um estudo italiano, os pacientes com AAT( positivo nos
quais 0s niveis negativaram apresentaram taxas menores de doenca persistente do que
aqueles que permaneceram com AAT(g positivos por todo o seguimento (8,2% vs.
17,3%; P=0,05) (73).

Outro aspecto que pode apresentar significado prognostico € a simples
positividade para 0 AATg. Em um estudo publicado em 2002, a taxa de recorréncia nos
pacientes que apresentavam AAT( positivo foi de 49% enquanto que 0s pacientes com
AAT(g negativo apresentaram 3,4% de recorréncia (74). Em outro estudo, 0s pacientes
com AAT(g positivo mensurado 6 a 12 meses ap0s o tratamento inicial apresentaram
sobrevida livre de doenca de 80%, enquanto que nos pacientes com AAT(Q negativo esta
taxa foi de 95% (75). Nesses dois estudos foram incluidos somente pacientes com Tg
indetectavel e os niveis de AATg foram determinados no seguimento dos pacientes.
Recentemente, um estudo multicéntrico realizado na Italia, avaliou o papel prognéstico
do nivel de AATg na primeira avaliacdo ap0s o tratamento cirdrgico. Foram incluidos
220 pacientes com AAT(g positivo e 1.020 pacientes com AAT(g negativo. Os pacientes
com AAT(g positivo apresentavam tumores mais frequentemente classificados de alto
risco pela ATA (6,9 vs. 3,2%) e apresentavam extensdo extratireoideana macroscopica
mais comumente (4,1% vs. 0%). Ap6s 1 ano de seguimento, o grupo de pacientes com
AAT positivo apresentou taxas mais elevada de doenca persistente (13,6% vs. 7,1%;
P=0,002) e recorréncia de doenca no seguimento a longo prazo (5,8% vs. 1,4%;
P=0,0003) (73).

O uso do AATg como marcador prognéstico apresenta algumas limitagcdes. A

primeira delas é que existe controvérsia em relacdo ao ponto de corte que deve ser
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considerado como positivo. Os pontos de corte disponibilizados pelos fabricantes em
geral sdo calculados para o diagndstico de doencas autoimunes da tiredide e ndo para
avaliar a possibilidade de interferéncia do AATg sobre a dosagem da tireoglobulina ou
como marcador prognéstico em pacientes com CDT (76). Outro problema é que
existem discordancias de resultados nos diversos metodos de afericdo do AAT(Q,

podendo causar resultados diferentes em um mesmo paciente no mesmo momento (77).

MARCADORES MOLECULARES

Recentemente, marcadores moleculares tém sido propostos como marcadores
prognosticos individuais com potencial vantagem de possibilitar a predicdo de risco de
recorréncia para cada paciente, sendo Uteis para nortear a terapéutica e o

acompanhamento no CPT.

As mutacdes na via da mitogen-activated protein kinase (MAPK) sdo as mais
bem relacionadas com o desenvolvimento e agressividade do CPT. Esta é uma via de
sinalizacdo intracelular que, quando ativada, desempenha um papel central no
crescimento, divisdo, proliferacdo, diferenciacdo e apoptose das células (Figura 3). A
ativacdo fisioldgica é feita por fatores de crescimento, horménios e citocinas em
receptores celulares. Diversos rearranjos genéticos tém sido identificados em todos 0s
niveis desta via de sinalizacdo em pacientes com CPT (78-80). No entanto, dois pontos
desta via sdo particularmente implicados na génese e comportamento do CPT: mutacdes

no gene do BRAF e no gene do RET.

Gene BRAF

Um dos principais componentes dessa via é a Raf quinase que desencadeia a
fosforilagdo sequencial e a ativacdo do MEK e ERK. Trés isoformas funcionais da Raf
foram descritas na espécie humana, A-Raf, B-Raf ou BRAF e C-Raf (81). Entre elas, a
BRAF quinase, cujo gene codificador foi localizado no cromossomo 7, € o mais potente
ativador da via MAPK (82). Mais de 40 mutagdes no gene do BRAF ja foram
identificadas, sendo a mutagdo T1799A a mais comum (83). Esta mutacdo é do tipo
missense, devido a uma transversdo somatica de uma timina por uma adenina na
posicdo 1799 no éxon 15 (T1799A), o que resulta em uma substituicdo de um
aminoéacido valina por um &cido glutamico na posi¢do 600 (BRAFV600E). As mutacdes

deste gene parecem induzir ou facilitar um estado de instabilidade gendmica, alta
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invasividade e desdiferenciacdo tumoral com supressdo mais significativa da apoptose,
além de uma reducdo significativa da expressdo da maquinaria do metabolismo do iodo
intratireoideano (83). A ocorréncia desta alteracdo genética nos CPT tem uma
prevaléncia que varia de 29 a 83% (média de 44%), dependendo da origem da
populacdo em estudo.

Diversos estudos nos ultimos anos descreveram a associacao desta mutagdo com
caracteristicas clinico-patologicas mais agressivas nos pacientes com CPT (83, 84). De
fato, uma meta-analise que incluiu 2.470 pacientes demonstrou que a presenca da
mutacdo aumentava o risco de metastases para linfonodos (RR 1,32; 1C95% 1,20-1,45),
invasdo extratireoideana (RR 1,71; 1C95% 1,50-1,94) e diagnostico em estagios
avancados (RR 1,70; 1C95% 1,45-1,99) (85).

A associacdo da mutacdo com desfechos clinicos desfavoraveis (presenca de
doenca persistente, recorréncia e mortalidade) é mais controversa. Algumas coortes
demonstraram um claro efeito da mutagdo com aumento da mortalidade (83, 86-88). Em
um estudo retrospectivo multicéntrico que incluiu 1.890 pacientes com mediana de
seguimento de 33 meses a mutacdo do BRAF foi associada com aumento significativo
da mortalidade (7,1% vs. 5,3%, P<0,01). Entretanto quando esta analise foi ajustada
para outros fatores clinicos e histoldgicos, a associacdo perdeu a significancia. Além
disso, a maioria dos pacientes com mutagdo positiva apresentou tumores com
comportamento indolente (89). A interpretacdo destes dados nos leva a pensar que a
presenca da mutacdo no gene do BRAF é um marcador de agressividade e pior
prognodstico em pacientes com CPT, porém ndo adiciona informacdes a outros

marcadores ja descritos e conhecidos.

Gene RET

O RET é um receptor extracelular que tem funcgdes na regulacdo do crescimento,
diferenciacéo celular e morte celular programada. Rearranjos no RET constituem uma
das mais prevalentes alteracbes genéticas encontradas em pacientes com CPT,
envolvendo a fusdo de dois genes heter6logos que resultam em proteinas quiméricas e
ativacdo permanente do receptor. Pelo menos 11 tipos desta alteracdo genética
(chamada de RET/PTC) ja foram identificados e sdo descritas em 30 a 60% dos
pacientes com CPT. A presenca do rearranjo RET/PTC esta associada ao diagnostico
em pacientes mais jovens, a CPT com histologia classica e presenca de metastases em
linfonodos (78, 79).
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Em relacdo ao CFT, mutacdes no gene RAS parecem estar associadas a
neoplasias mais agressivas e maior mortalidade (90), porém com dados mais limitados

quando comparados com os descritos acima para CPT.

CONCLUSAO

A definicdo do risco individual de evolucdo desfavoravel € parte importante no
manejo pacientes com CDT. Diversos fatores prognosticos ja foram avaliados, mas uma
revisao critica identifica limitagdes importantes para a aplicacdo na pratica clinica.
Observamos que praticamente todos os fatores prognosticos descritos até o momento
apresentam limitacdes: 1) os fatores clinico-patolégicos sdo derivados de estudos
antigos, nos quais o curso da doenca parece diferir do padrdo atual, e utilizam a
mortalidade como desfecho principal; 2) a determinacao da tireoglobulina sérica, 0 mais
estudado fator prognéstico laboratorial, advém de estudos com limitacOes
metodoldgicas que dificultam a sua interpretacdo e aplicacdo; 3) os fatores moleculares
ainda carecem de dados que demonstrem superioridade na individualizacdo dos
pacientes, quando comparados aos fatores disponiveis. Na analise comparativa, a
avaliacdo da resposta ao tratamento inicial parece apresentar o melhor desempenho
como fator prognostico para a evolucdo do paciente em médio e longo prazo.
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Tabela 1: Comparacéao entre os diversos sistemas de estadiamento para o CDT.

EOTRC AGES AMES MACIS MSK NTCTCS TNM/
AJCC
(1979) (1987) (1988) (1993) (1995) (1998)  (2010)

Fatores do Paciente

Idade X X X X X X X
Sexo X X

Fatores do Tumor

Tamanho X X X X X X
Multicentricidade X

Grau do tumor X X

Invasao X X X X X X X
extratireoideana

Metastases em X X X
linfonodos

Metéstases a X X X X X X X
distancia

Fatores do Tratamento

Completude da X
Resseccéo

EORTC: European Organization for Research on Treatment of Cancer

AGES: Age, histologic grade, tumor extent and size of the primary tumor

AMES: Age, Metastatses, Extent and Size of the primary tumor

MACIS: Metastasis, Age, Completeness of ressection, Invasion and Size

MSK: Memorial Sloan-Kettering Cancer Center

NTCTS: National Thyroid Cancer Treatment Cooperative Study

TNM/AJCC: American Joint Committee on Cancer staging system of tumor size, nodal
metastases and distant metastases

X: variaveis incluidas no sistema
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Tabela 2: Comparacéao dos diferentes sistemas de classificacéo de risco propostos

pelas sociedades americana, europeia e latino-americana de tireoide.

Risco ATA ETA LATS SBEM
Muito NA Tumor unifocal Tumor unifocal Tumor com
baixo risco com menos de 1 com menos de 1 menos de 1 cm,
cm, sem invasao cm, sem invasao sem invasao
extratireoideana, extratireoideana, extratireoideana,
sem metastases sem metastases sem metastases
ou 1-2cm
unifocal.
Baixo risco Tumor Tumor multifocal  Tumor multifocal  Tumor com
intratireoideano menos de 2 cm
Tamanhodela4 Tamanhodela4 . o
com invasdo
Sem histologia cm cm .
minima, sem
agressiva metastases
Sem metastases Sem metastases '
Sem invaséo para linfonodos ou para linfonodos ou
Tumor menor
vascular a distancia a distancia
gue 2 cm sem
Sem metastases Sem histologia invasao e com 1
para linfonodos ou agressiva a3 linfonodos
3 distancia acometidos, sem
Sem invasao metastases a
Sem captacéo fora vascular distancia.
do leito da
.. Sem captacao fora
tiredide no RCT ptag Tumor menor
do leito da tiredide que 4 cm sem
no RCT metastaeses em
linfonodos ou a
distancia.
Risco Metéstase para NA NA Tumor com 2-4

intermediario

linfonodo

Invasao
extratireoideana

minima

cm com invasao
extratioredeana
minima.
Tumor com 2-4
cm sem invasao

extratioredeana



Risco Elevado

Invasdo Vascular

Histologia
Agressiva

Captacdo fora do
leito tireoideana
no RCT

Invasdo
extratireoideana

importante

Resseccéo
incompleta do

tumor

Metastases a

distancia

Tireoglobulina

inapropriadamente

elevada no

seguimento

Tumor com mais

de 4 cm

Invasao
extratireoideana

importante

Metéastases para

linfonodos

Metastases a

distancia

Metastases para

linfonodos

Metastases a

distancia

Presenca de

doenga residual

Histologia

agressiva

Invasdo

extratireoideana

Tumor maior do
que 4 cmem
pacientes com

mais de 45 anos
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e com
acometimento
linfonodal.
Tumor maior
que 4 cm.
Acometimento
linfonodal.
Subtipo
histologico
agressivo ou
invasdo
vascular.

Tumor com
invasdo
extratireoideana

extensa.

Acometimento
linfonodal

extenso.

Metastases a

distancia.

Resseccao

incompleta.

RCT com
captacdo a

distancia.

ATA: American Thyroid Association

ETA: European Thyroid Association
LATS: Latin American Thyroid Society

SBEM: Sociedade Brasileira de Endocrinologia e Metabologia

NA: Nao se aplica

RCT: rastreamento corporal total
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Tabela 3: Estudos que avaliaram a dosagem de tireoglobulina sérica apds a

tireoidectomia total e antes da dose ablativa de iodo em pacientes com CDT.

Referéncia N Desenho Desfecho Ponto de corte
Ruiz-Garcia, 1991 (91) 98 Prospectivo Recorréncia 23,0 ng/mL
Filesi et al, 1998 (92) 69 Retrospectivo Metéastases 60,0 ng/mL
Ronga et al, 1999 (93) 334 Retrospectivo Metéastases 30,2 ng/mL
Oyen et al, 2000 (94) 254 Retrospectivo Metastases 10,0 ng/mL
Lima et al, 2002 (95) 42 Transversal Estagio TNM 2,3 ng/mL
Lin et al, 2002 (96) 847 Retrospectivo Mortalidade 10,0 ng/mL
Hall et al, 2003 (97) 213 Retrospectivo Recorréncia 20,0 ng/mL
Toubeau et al, 2004 (98) 212 Retrospectivo Recorréncia 30,0 ng/mL
Kim et al, 2005 (99) 268 Prospectivo Tg + Recorréncia 10,0 ng/mL
Rosario et al, 2005 (100) 212 Prospectivo RCT 10,0 ng/mL
Bernier et al, 2005 (101) 407 Retrospectivo RCT + Tg 5,0 ng/mL
Giovanella et al, 2005 (102) 156 Retrospectivo Status da doenca 3,2 ng/mL
Heemstra et al, 2007 (103) 366 Prospectivo Remissao 27,5 ng/mL
Lee et al, 2007 (104) 81 Retrospectivo Tg 10,0 ng/mL
Sawaka, 2007 (105) 141 Retrospectivo Tg 2,0 ng/mL
Familiar et al, 2009 (106) 63 Retrospectivo Status da doenca 10,0 ng/mL
Piccardo et al, 2010 (107) 237 Retrospectivo Status da doenca 10,0 ng/mL
Pelttari et al, 2010 (108) 468 Retrospectivo Recorréncia 1 ng/mL
Rosario et al, 2011 (109) 237 Prospectivo Status da doenca 10,0 ng/mL
Tamilia et al, 2011 (110) 193 Retrospectivo RCT + Tg 6,0 ng/mL
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Polachek et al, 2011 (111) 420 Prospectivo Status da doenca 10,0 ng/mL
Webb et al, 2012 (66) 74 Retrospectivo Status da doenca 10,0 ng/mL
Melo et al, 2013 (112) 293 Prospectivo Status da doenga 7,2 ng/mL
Gonzalez et al, 2014 (113) 133 Retrospectivo Remissao 8,55 ng/mL

N: numero de pacientes incluidos no estudo

RCT: rastreamento corporal total

TNM: American Joint Committee on Cancer staging system of tumor size, nodal
metastases and distant metastases

Tg: tireoglobulina estimulada no seguimento
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Figura 1: Reclassificacdo dos pacientes com CDT conforme a resposta ao tratamento

em uma coorte de 588 pacientes. Adaptado de Tuttle et al. (59).
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Figura 2: Classificagdo dos pacientes do estudo de Castagna et al (63) demonstrando

que a resposta ao tratamento reclassifica cerca de 50% dos pacientes classificados com

alto risco em sistemas de classificagdo da American Thyroid Association (ATA) e da

European Thyroid Association (ETA).



Figura 3: Via da mitogen-activated protein kinase (MAPK). Aptado de Romitti et al

(80).
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Abstract

Context: Current guidelines advise life-long surveillance for all patients with
differentiated thyroid cancer (DTC). Changes in the epidemiological profiles of DTC
patients may jeopardize this recommendation.

Objective: To estimate the recurrence rates in DTC patients.

Design, setting and patients: A cohort of DTC patients who attended a single
institution.

Main outcome measures: Disease free was defined as having no clinical, imaging or
biochemical evidence of tumors. Recurrence was defined as evidence of disease in a
patient who had been previously classified as disease free.

Results: A total of 786 patients were included in the study. Papillary thyroid cancer
accounted for 86.6% of the cases. The mean age at diagnosis was 45.8+15.1 years, and
81.6% of the patients were female. The median tumor size was 2.0 cm, 28.5% of the
patients had lymph node involvement, and 6.1% had distant metastases. Disease status
after the initial therapy was available for 548 patients: 357 (65.1%) patients were
considered to be disease free, and 191 (34.9%) patients had persistent disease (90 with
biochemical and 101 with structural disease). After a 4-year follow-up (2-8 years),
97.2% of the patients who had been classified as disease free in the first evaluation
remained in disease remission status. Of the 10 (2.8%) patients with persistent disease,
8 (80%) presented biochemical whereas 2 (20%) had cervical structural disease.
Conclusions: The majority of the DTC patients who were considered to be disease free
after the initial treatment maintained this status at long-term follow-up. Active, life-long
surveillance may not be required for these patients.
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Introduction

Differentiated thyroid cancer (DTC), including papillary (PTC) and follicular
cancer (FTC), accounts for the majority (>90%) of all thyroid malignancies. The
incidence of DTC has increased remarkably in many countries (1-5), a finding that has
been, at least partially, attributed to the early detection of sub-clinical tumors of
uncertain significance (6). Early diagnosis has led to a trend toward a more favorable
profile of DTC disease, with less frequent lymph node involvement, extrathyroidal
extension, and distant metastasis (1, 7-9). The overtime DTC shift to a less aggressive
spectrum of disease was demonstrated in a recent published retrospective study that
included eight Italian centers; the recurrence rate at 10.4 years was approximately 1.4%
(10).

Several different risk stratification systems have been proposed for DTC patients
based on clinicopathological findings that are available soon after surgical therapy and
have been developed to predict the risk of death but not of recurrence (11). The TNM
staging system of the American Joint Committee on Cancer (TNM/AJCC) and the
Metastasis, Age, Completeness of Resection, Invasion and Size (MACIS) are the most
used systems. Both of them have limitations, as not considering the response to
treatment as a prognostic factor and the inability to accurate predict persistent disease
and recurrence. In the last years, some authors have suggested that risk stratification can
be further improved if the initial risk estimate systems are actively modified over time
based on the response to therapy and the course of the disease. These novel risk
stratification systems have been shown to identify those patients with a greater
likelihood of progressing toward long-term remission after initial therapy (12-15).

The current thyroid cancer management guidelines advise that patients with
DTC should be followed at least annually for an undetermined period of time (16, 17).
Because of improvements in the medical armamentarium with high-sensitive
thyroglobulin measurements and high-resolution ultrasonography, the long-term follow-
up is primarily based on the likelihood of late recurrences (18). This strategy, which
lacks evidence of benefit in terms of survival or well being, adds the burden of
unnecessary examinations and medical appointments to patients and health systems.

We describe a cohort followed in a tertiary care hospital in southern Brazil. The
objectives of the present study are to estimate recurrence rates, identify the prognostic
factors for recurrence and to identify those patients who are considered to be at low risk

for recurrence.
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Materials and Methods
Patients and study design

We evaluated a cohort of DTC patients who attended the Thyroid Outpatient
Clinic of the Endocrine Division of Hospital de Clinicas de Porto Alegre (HCPA), a
tertiary care, university-teaching hospital in southern Brazil from 2000 to 2014. The
inclusion criterion was the histological diagnosis of DTC, and there were no exclusion
criteria. Our institution is a reference center that uses radioactive iodine (RAI) to treat
patients; therefore, not all patients underwent surgery at our center. The study was

approved by the Institution Ethical Committee of the HCPA, Porto Alegre, Brazil.

Treatment protocol and follow-up

Our DTC treatment protocol consists of performing a total thyroidectomy,
administering an ablative or therapeutic dose of RAI, as indicated, and using
levothyroxine suppression. Decisions regarding cervical lymph node dissection were
made based on the discretion of the surgeon team at the center in which the patients
underwent the first surgery. The follow-up duration was defined as the time between the
thyroidectomy and the last medical visit to the clinic.

Our ablation protocol used RAI activities prescribed at the attending physician’s
discretion. A low-iodine diet was prescribed for 2 weeks before the RAI administration
until 2 days afterward. The dose was administered in stimulated TSH condition on
endogenous hypothyroidism (TSH>30 mUI/L), after withdrawing levothyroxine (at
least 3-4 weeks without thyroid hormone). A post-therapy whole body scan (WBS) was
performed seven to ten days after the RAI administration.

In the first evaluation, the following data were recorded for each patient: patient
demographics, tumor characteristics (e.g., the date of diagnosis, histological features,
extension and lymph node involvement) and treatment (e.g., surgery, RAI and other
interventions). Each patient was classified using the 7th edition of TNM/AJCC staging
system (1, 11, 111, or IV) (11). NO status was defined considering the clinical examination
of the neck, preoperative and postoperative neck ultrasound (US) imaging, macroscopic
examination during surgery and pathological examination in patients with lymph node
resection. We also defined the baseline tumor stage and the risk for persistent/recurrent
disease based on the proposed classification using the American Thyroid Association
(ATA) guidelines (17).
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The follow-up protocol called for an initial assessment at 3 to 6 months after the
initial treatment, which included a physical examination of the neck and measurements
of the serum thyroglobulin levels under TSH suppression (Tg-T4) and anti-
thyroglobulin antibody (TgAb). Six to 12 months after the initial treatment, serum Tg
under stimulated TSH condition on endogenous hypothyroidism (TSH>30 mlU/L)
(sTg) and TgAb were measured. The patient was classified according to his or her
response to therapy. Patients who were classified as disease free were scheduled for
annual visits, during which a physical examination of the neck and measurements of
Tg-T4 and TgAb were performed. Patients with persistent disease were scheduled for
the same examination twice a year. Additional imaging studies [e.g., dx-WBS,
computed tomography (CT)] were performed, as needed, whenever the clinical or

laboratory findings raised the suspicion of persistent or recurrent disease.

Outcomes

In the first year of follow-up, the response to initial therapy was assessed based
on the serum Tg levels, neck US, post RAlI WBS and appropriate additional imaging.

“Disease free” was defined as having no clinical or imaging evidence of tumor
(i.e., no uptake outside the thyroid bed on the post-treatment WBS and no imaging
evidence of tumor on neck US), undetectable (<1 ng/mL) serum Tg-T4 levels and sTg
levels <2 ng/mL.

Persistent disease was subdivided into biochemical or structural disease. The
biochemical disease was defined as Tg-T4 values >1 ng/ml or sTg levels >2 ng/mL,
without structural evidence of the disease. Structural disease of the cervical lymph node
was defined by evidence on imaging studies or biopsy-proven disease (cytology or
histology), with or without abnormal Tg values. Patients who were diagnosed with
persistent disease were evaluated for additional treatment (e.g., surgery, radioiodine and
external-beam radiation), depending on the involvement site.

Recurrence was defined as new biochemical or structural evidence of the disease

detected in a patient who had been previously determined to be disease free.

Laboratory analysis
Serum Tg measurements were conducted using various immunoradiometric
assays that indicated functional sensitivities of at least 1 ng/mL. Antithyroglobulin

antibodies were measured using the passive agglutination method (Siemens Healthcare,
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Diagnostics Products Ltd. Llanberis, Gwynedd LL55 4EL, United Kingdom). TSH
levels were measured by electrochemiluminescent immunoassay (ADVIA Centaur XP —
Siemmens, Tarrytown, NY, USA). These tests were all conducted in the central
laboratory of the HCPA.

Statistical analysis

The clinical and laboratory data, which are reported as the meanzstandard
deviation (SD) values, or as the median and percentiles 25 and 75 (continuous
variables) or as absolute numbers and percentages (categorical variables), were
compared using an unpaired Student’s t test, Mann-Whitney U test or y2, as appropriate.

Generalized linear models with a log link and Poisson errors were used to
estimate relative risks and 95% confidence intervals for persistent disease. Using
univariate regression analysis, clinical variables, such as gender, age at the time of
diagnosis, histological subtype, multicentricity, tumor size, lymph nodal and distant
metastases, ATA risk and TNM AJCC stage, were evaluated as potential prognostic
factors of DTC. The factors that presented P<0.10 in the univariate analysis were
included in the multivariate models.

All tests were two-tailed, and all analyses were performed using the Statistical
Package for Social Science professional software version 20.0 (SPSS, Chicago, IL,

USA). A two-tailed P<0.05 was considered to be statistically significant.

Results
Clinical characteristics

The clinical and oncological characteristics of the 786 patients are described in
Table 1. The mean patient age at the time of diagnosis was 45.8+15.1 years, and there
were 641 (81.6%) women. PTC was diagnosed in 681 (86.6%) patients. The median
tumor size measured 2.0 cm; 224 (28.5%) patients had lymph node metastases, and 48
(6.1%) patients had distant metastases. The TNM/AJCC classification was as follows:
484 (61.6%) patients were stage I; 92 (11.7%) patients were stage Il; 93 (11.8%)
patients were stage Il and 96 (12.2%) patients were stage IV. The TNM/AJCC stage
was unknown for 21 patients. According to the ATA classification, the risk level was
low in 388 (49.4%) patients, intermediate in 327 (41.6%) patients and high in 71 (9.0%)
patients. Seventy-two (9.2%) patients were positive for TgAD.
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All patients underwent surgery with curative intent (total thyroidectomy and
neck dissection, as necessary). Ablative or therapeutic RAI was administered in 658
(83.7%) patients (mean dose, 109.4+38.0 mCi; range, 30-250 mCi). Post-therapy WBS
was performed in 566 patients; it showed no uptake in 28 (4.9%) patients, cervical
uptake in 506 (89.4%) patients and distant metastases in 32 (5.7%) patients.

Response to initial therapy

Data concerning the disease status after the initial therapy (response to therapy)
were available for 548 patients: 357 (65.1%) patients were considered to be disease free,
and 191 (34.9%) patients had persistent disease. Of those patients diagnosed with
persistent disease, 90 patients had biochemical disease, and 101 patients had structural
disease (62 patients with cervical metastasis and 39 patients with distant metastasis).

To investigate the factors associated with the disease status after the initial
treatment, the patients were grouped into disease free or persistent disease categories.
Univariate analysis indicated that male gender, multicentric tumors, larger tumor size,
lymph node and distant metastases and intermediate and high ATA risk classifications
were all associated with persistent disease (Table 2). An additional analysis using a
multivariate model that included all variables with P<0.10 in the univariate analysis and
disease status as the dependent variable, showed that male gender, lateral lymph nodal
involvement, distant metastasis and ATA high-risk classification were independent

prognostic factors for persistent disease (Table 3).

Recurrence rate

All these 548 patients were reevaluated after a median 4-year follow-up
(interquartile range, 2-8 years). Of the 357 patients who were considered to be disease
free in the first evaluation, 347 (97.2%) continued to be disease free. Remarkably, only
10 (2.8%) patients presented recurrences (8 patients with biochemical disease and 2
patients with cervical structural disease) (Table 4). All structural recurrences were
limited to the cervical lymph nodes.

All patients with persistent disease (biochemical or structural) could receive
additional therapy (i.e., surgical interventions or RAI) at the discretion of the attending
physician. Among the 90 patients with biochemical disease after the initial therapy, 14
(15.6%) were considered to be disease free; 70 (77.8%) patients remained with

biochemical disease, and only 6 (6.6%) patients evolved to cervical structural disease at
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the 4-year follow-up. Among the patients (n=101) diagnosed with structural disease,
only 11 (10.9%) became disease free; 15 (14.9%) patients exhibited biochemical
disease, and 75 (75.2%) patients continued with structural disease (Figure 1). Additional
analyses, including only those patients (n=292) with at least 5 years of follow-up,

showed similar results.

Discussion

Recently, it has been suggested that DTC might be overdiagnosed because the
incidence is increasing, but the mortality rate is stable (6, 19). Changes in the
epidemiological profile and advances in the follow-up management of these patients
could also lead to a similar result, the “over follow-up effect” with unnecessary
surveillance, diagnostic tests (thyroglobulin measurements, imaging studies and fine-
needle aspiration biopsies) and medical appointments because the majority of the
patients can be defined as disease free in the first evaluation after initial therapy, and
they remain disease free in the long term.

The primary purpose of surveillance after initial therapy in patients with
malignant neoplasia is the early identification of those patients with recurrent disease
who might potentially have more favorable outcomes with additional interventions. The
recurrence timing and patterns, particularly in the case of metastatic disease, vary
according to the type and stage of cancer at the time of diagnosis. There are several
malignancies with follow-up guidelines (20, 21), and even in these more aggressive
cancers, in the majority of cases, life-long testing to evaluate for recurrent or metastatic
disease is not recommended in otherwise asymptomatic cancer survivors. In the case of
DTC, the optimal follow-up strategy has not been determined, and the majority of the
patients are followed for an undetermined time period and submitted to biochemical and
radiological examinations even when these patients are asymptomatic.

The discrepancy highlighted above is greater when we consider the low
recurrence rate in patients with DTC. We demonstrated that the recurrence rate in
patients who had been classified as disease free after the initial therapy was only 2.8%
after a median follow-up of 4 years. Notably, the recurrence rate for structural disease
was even lower, 0.6% (2 of 357 patients). Our results align with the findings of other
contemporary studies that showed that the actual recurrence rate for CDT is
approximately 1% to 4% (10, 12, 15, 22-26). All these studies defined recurrence as
newly detected biochemical or structural disease following any period of no evidence of
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disease; consequently, only a patient who had achieved a disease-free status could be
classified as having disease recurrence. When analyzing the group of patients diagnosed
with persistent biochemical disease, we observed that only 6.6% (6 patients) evolved to
cervical structural disease, a finding that raises the clinical significance of detectable
thyroglobulin without structural disease in the follow-up of DTC.

Our study has some limitations. Although a median 4-year period is a reasonable
follow-up for assessing clinical outcomes, some professionals may be concerned that a
longer follow-up is required to assess the risk of late recurrences and death. However, as
already demonstrated by other groups, disease recurrence occurs mostly in the first 2 to
5 years of follow-up (10, 26). Another possible limitation is that the majority of our
patients received RAI and the disease course may be different in low-risk patients who
do not receive RAI, as currently advocated. On the other hand, the fact that all patients
included in the present study were followed at a single institution ensures a similar
therapeutic approach and follow-up strategy, thereby enhancing the validity of our data.
Furthermore, the non-exclusion of patients with positive TgAb and those at high risk for
recurrence enhances the external validity of our findings.

In conclusion, the majority of patients who were defined as disease free after the
initial treatment remained disease free after a long follow-up and might not require
active, life-long surveillance. We believe that our data, combined with similar results
published, provide evidence to discontinue follow-up to patients with no structural or
biochemical signs of persistent disease after the initial evaluation. This approach allows
a more effective follow-up strategy for DTC patients, with more efforts and resources
directed at those patients at high risk for recurrence and progressive disease.



Table 1. Characteristics of 786 patients with differentiated thyroid carcinoma

Age at time of diagnosis (years)
Female gender
Papillary histology
Tumor size (cm)
Lymph node metastasis
NO
N1
Distant metastasis
TNM AJCC stage
|
1
i
v
Unknown*
ATA risk level
Low
Intermediate
High
Positive TgAb during follow-up

Follow-up (years)

45.8+15.1
641 (81.6%)
681 (86.6%)
2.0 (1.1-3.4)

561 (71.5%)
224 (28.5%)
48 (6.1%)

484 (61.6%)
92 (11.7%)
93 (11.8%)
96 (12.2%)
21 (2.7%)

388 (49.4%)
327 (41.6%)
71 (9.0%)
72 (9.2%)
4.0 (1.0-8.0)

TgAb: anti-thyroglobulin antibody.
ATA: American Thyroid Association.
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*The tumor size was unavailable in these patient subgroups (all patients were older than

45 years).
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analysis of predictors of disease status after the initial

treatment.
Disease Status after Initial Univariate Analysis
Treatment
Disease Free Persistent RR (95% CI) P
Disease

Male gender 46/357 (12.9)  61/191 (31.9) 1.93(1.55-2.41) <0.001
Age at the time of 45.7 +13.9 45.7£16.0 0.99 (0.99-1.00)  0.955
diagnosis
Follicular histology 52/357 (14.6)  29/191 (15.2) 1.04(0.76-1.43) 0.737
Multicentricity 95/291 (32.6)  68/133 (51.1) 1.67 (1.27-2.21) <0.001
Tumor size 1.7 (2.0) 2.8 (3.0) 1.17 (1.11-1.22) <0.001
Lymph node metastasis

0 287/357 (80.4)  93/190 (48.9) 1.00

la 18/357 (5.0) 13/190 (6.8)  1.71(1.09-2.68) <0.001

1b 52/357 (14.6)  84/190 (44.2) 2.52 (2.02-3.14)
Distant metastasis 0/357 (0) 41/190 (21.6) 3.39(2.97-3.88) <0.001
ATA risk

Low 209/357 (58.5) 47/181 (24.6) 1.00

Intermediate 141/357 (39.5) 90/181 (47.1) 2.12(1.56-2.88) <0.001

High 7/357 (2.0) 54/181 (28.3) 4.82 (3.66-6.34)
Positive TgAb 26/356 (7.3) 22/189 (11.6) 1.36(0.98-1.90) 0.123

TgAb: anti-thyroglobulin antibody.

ATA: American Thyroid Association.



Table 3. Multivariate analysis of predictors of persistent disease status after the

initial treatment.

RR (95% CI) P

Male gender 1.48 (1.14-1.94) 0.003

Multicentricity 1.28 (0.98-1.67) 0.067

Tumor size 1.06 (0.99-1.14) 0.062

Lymph node metastasis

0 1.00

la 1.52 (0.91-2.54) 0.106

1b 1.55 (1.09-2.20) 0.013

Distant metastasis 1.58 (1.12-2.22) 0.008

ATA risk

Low 1.00

Intermediate 1.41 (0.91-2.21) 0.125

High 2.17 (1.24-3.78) 0.006

Positive TgAb 1.17 (0.82-1.67) 0.387

TgAb: anti-thyroglobulin antibody.

ATA: American Thyroid Association.
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Table 4. Clinical characteristics of 10 patients who demonstrated disease
recurrence after successful initial therapy.

Gender Age AJCC  ATArrisk Treatment Time of Type of recurrence
stage recurrence
(years)
Male 51 v High Thyroidectomy + 2 Biochemical
RAI
Female 58 I Low Thyroidectomy + 2 Biochemical
RAI
Female 24 I Intermediate  Thyroidectomy + 3 Biochemical
RAI
Female 31 I Intermediate  Thyroidectomy + 3 Biochemical
RAI
Male 35 I Intermediate  Thyroidectomy + 3 Biochemical
RAI
Female 32 I Low Thyroidectomy + 6 Structural
RAI
Male 41 I Low Thyroidectomy + 6 Biochemical
RAI
Female 57 v Intermediate  Thyroidectomy + 7 Biochemical
RAI
Female 60 v High Thyroidectomy + 11 Structural
RAI
Male 31 I Intermediate  Thyroidectomy + 12 Biochemical

RAI




First evaluation

Follow-up

548 patients

with known status after initial treatment

58

357 (66.1%)

90 (16.4%)

101 (18.5%)

disease free biochemical disease structural disease
347 8 2 14 70 6 1" 15 75
(97.2%) (2.2%) (0.6%) (15.6%) (77.8%) (6.6%) (10.9%) (14.9%) (75.2%)
disease blochemical structural disease biochemcal structural disease blochemscal structural
free disease disease free disease disease free disease disease

Figure 1. Follow-up outcomes, according to the patients’ responses to therapy.
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Abstract

Background: Thyroglobulin (Tg) is a specific marker of thyroid tissue and Tg after
total thyroidectomy (postoperative-Tg) had been suggested as a prognostic marker in
patients with differentiated thyroid carcinoma (DTC).

Objectives: To evaluate whether postoperative-Tg adds in risk stratification of DTC.
Methods: Three-hundred-and-thirty DTC patients who underwent total thyroidectomy
were included. Postoperative-Tg was measured under stimulated TSH condition.
Persistent disease was defined as clinical or imaging evidence of tumor (structural
disease) and/or Tg values under TSH suppression >1 ng/mL or stimulated Tg levels >2
ng/mL (biochemical disease). The postoperative-Tg performance was evaluated using
the ROC curve. Multiple logistic regression analysis was performed using persistent
disease as dependent variable and gender, tumor size, lymph node and distant
metastasis, ATA risk classification and postoperative-Tg as independent variables.
Results: Of the 330 patients included, 273 (82.7%) were women, 286 (84.7%) had
papillary thyroid carcinoma. The mean age at the time of diagnosis was 46.5 + 14.9.
After a median follow-up of 4.0 years, 101 (30.4%) patients showed persistent disease.
The median value of postoperative-Tg was 5.16 ng/mL (range 0.1 to 35185 ng/mL,; IQR
19.85). The ROC curve resulted in an AUC of 0.85 (95% CI1 0.81-0.90) and the optimal
cutoff point for predicting persistent disease was 7.0 ng/mL (sensibility 81% and
specificity 72%). Using the optimal cutoff point, 147 patients (44.5%) showed positive
postoperative-Tg. Of them, 82 (55.7%) have persistent disease on follow-up. Of the
remaining 183 patients with negative postoperative-Tg only 19 (10.4 %) presented
persistent disease on long-term follow-up (P<0.001). Of note, only 2 patients out of 85
(2.35%) with postoperative-Tg < 1.0 ng/mL have persistent disease on the follow-up (1
of them with biochemical disease and one with cervical disease). In the multivariate
model, male gender, ATA high-risk classification and postoperative-Tg above 7.0
ng/mL remained as significant risks factor for persistent disease.

Conclusion: Postoperative-Tg level is an independent prognostic factor for persistent

disease and might be used on defining the best therapeutic approach for DTC patients.
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Introduction

Differentiated thyroid cancer (DTC), including papillary and follicular cancer,
accounts for the majority (90%) of all thyroid malignancies. Although the disease is
characterized by an indolent course and favorable prognosis, about 20-30% of the
patients have a more aggressive clinical course leading to increased morbidity and
mortality. At present, a major challenge in DTC management is to identify those
patients at risk for persistent or recurrent disease to allow a more individualized
therapeutic approach and follow-up. The current guidelines for DTC recommend
treatment with total thyroidectomy, followed by radioactive iodine (RAI) ablation, and
TSH suppression by levothyroxine for the majority of patients. Life-long follow-up is
the standard care for all patients with DTC (1, 2).

Thyroglobulin (Tg) is a specific marker of thyroid tissue and serum Tg
measurement is a cornerstone tool in the long-term follow-up of DTC patients, being
considered the most accurate method to detect persistent or recurrent disease (1, 2, 3).
As the sensitivity of Tg assays has improved, it is apparent that the majority of patients
once thought to have recurrent DTC are better classified as having persistent disease
that has progressed to the limits of detection for structural or functional imaging.

Previous studies have suggested that elevated levels of Tg after total
thyroidectomy and previous to radioiodine (postoperative-Tg) is a prognostic marker for
persistent or recurrent disease (4-10). Indeed, a recent meta-analysis demonstrated a
high negative predictive value of postoperative-Tg (94.2%; 95% CI 92.8-95.3) (11).
Notwithstanding, these studies differ regarding selection of patients, duration of follow-
up and definitions for recurrence. Moreover, methodological flaws like retrospective
design, use of surrogate endpoints and lack of standardized criteria to interpret the
postoperative-Tg (not all the studies used a receiver operator characteristics to define
the cut-off of Tg) preclude the widespread applicability of the findings in clinical
practice.

The objective of the present study is to evaluate whether postoperative-Tg adds
in risk stratification of patients with DTC using a prospective study design with clinical

outcomes in a single center cohort.

Materials and Methods

Patients and study design
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Patients with diagnosis of DTC, attending at the Thyroid Outpatient Clinic of the
Endocrine Division of Hospital de Clinicas de Porto Alegre (HCPA, a tertiary care,
university-teaching hospital in southern Brazil), were considered for the study. The only
inclusion criterion was the histological diagnosis of DTC. Patients with positive
antithyroglobulin antibodies (TgAb) or lacking data on postoperative-Tg were excluded.
Our institution is a reference center for radioactive iodine (RAI) administration and,
therefore, not all patients underwent surgery at our center. The study was approved by
the Institution Ethical Committee of the HCPA, Porto Alegre, Brazil.

Treatment protocol and follow-up

The initial DTC treatment protocol at our Division consists of total
thyroidectomy, administration of ablative or therapeutic dose of RAI, as indicated, and
levothyroxine suppression. Decision regarding cervical lymph node dissection was
made based on the discretion of the surgeon team. The follow-up period was defined as
the time between the thyroidectomy and the last medical visit to the clinic.

The ablation protocol follows RAI activities recommended by the attending
physician’s discretion. A low-iodine diet was prescribed for 2 weeks before the RAI
administration until 2 days afterward. The dose was administered in stimulated TSH
condition on endogenous hypothyroidism (TSH > 30 mUI/L), after withdrawing
levothyroxine (at least 3-4 weeks without thyroid hormone). A post-therapy whole body
scan (WBS) was performed 7 to 10 days after the RAI administration.

In the first evaluation, the following data were recorded for each patient: patient
demographics, tumor characteristics (e.g., histological features, extension and lymph
node involvement) and treatment (e.g., surgery, RAI and other interventions). Each
patient was classified using the 7th edition of the TNM staging system of the American
Joint Committee on Cancer (TNM/AJCC) staging system (I, II, 111, or 1V). NO status
was defined considering the clinical examination of the neck, preoperative and
postoperative neck ultrasound (US) imaging, macroscopic examination during surgery
and pathological examination in patients with lymph node resection. We also defined
the baseline tumor stage and the risk for persistent/recurrent disease based on the
proposed classification using the American Thyroid Association (ATA) guidelines (2).

The follow-up protocol called for an initial assessment at 3 to 6 months after the
initial treatment, which included a physical examination of the neck, measurements of

the serum Tg levels under T4 therapy (Tg-T4) and TgAb. Six to 12 months after the
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initial treatment, serum Tg under stimulated TSH condition on endogenous
hypothyroidism (TSH > 30 mUI/L) (sTg) and TgAb were measured. The patient was
then classified according to the response to therapy. Patients who were classified as
disease free were scheduled for annual visits, during which a physical examination of
the neck and measurements of Tg-T4 and TgAb were performed. Patients with
persistent disease were scheduled for the same examination twice a year. Additional
imaging studies [e.g., dx-WBS, computed tomography (CT)] were performed, as
needed, whenever the clinical or laboratory findings raised the suspicion of persistent or

recurrent disease.

Postoperative-Tg

The postoperative-Tg was measured before the administration of RAL In those
patients selected to not receive RAI, the postoperative-Tg was measured 3 to 6-months
after thyroidectomy. In both groups, the measurement was made on endogenous
hypothyroidism (TSH > 30 mUI/L) and serum levels of TgAb were measured in the

same blood sample.

Outcomes

“Disease free” was defined as having no clinical or imaging evidence of tumor
(i.e., no uptake outside the thyroid bed on the post-treatment WBS and no imaging
evidence of tumor on neck US), undetectable (<1 ng/mL) serum Tg-T4 levels and sTg
levels <2 ng/mL.

Persistent disease was subdivided into biochemical or structural disease. The
biochemical disease was defined as Tg-T4 values >1 ng/mL or sTg levels >2 ng/mL,
without structural evidence of the disease. Structural disease of the cervical lymph node
was defined by evidence on imaging studies or biopsy-proven disease (cytology or
histology), with or without abnormal Tg values. Patients who were diagnosed with
persistent disease were evaluated for additional treatment (e.qg., surgery, radioiodine and

external-beam radiation), depending on the involvement site.

Laboratory analysis

Measurements of serum Tg were made by eletrochemoluminescent method
(ECLIA, Modular E-170 Roche); with values above 1 ng/mL considered as positive.
TgADb were measured using the passive agglutination method (Siemens Healthcare,
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Diagnostics Products Ltd. Llanberis, Gwynedd LL55 4EL, United Kingdom). TSH
levels were measured by electrochemiluminescent immunoassay (ADVIA Centaur XP —
Siemmens, Tarrytown, NY, USA). These tests were all conducted in the central
laboratory of the HCPA.

Statistical analysis

The clinical and laboratory data are reported as the meantstandard deviation
(SD) values, or as the median and interquartile interval (continuous variables) or as
absolute numbers and percentages (categorical variables), were compared using an
unpaired Student’s t test, Mann-Whitney U test or y?, as appropriate.

Generalized linear models with a log link and Poisson errors were used to
estimate relative risks and 95% confidence intervals for persistent disease. Using
univariate and multivariate regression analysis, clinical variables, such as gender, age at
the time of diagnosis, histological subtype, multicentricity, tumor size, lymph nodal and
distant metastases, ATA risk and postoperative-Tg were evaluated as potential
prognostic factors of DTC. To evaluate the postoperative-Tg we used the area under the
receiver operator characteristics (ROC) curve, with a confidence interval of 95%.

All tests were two-tailed, and all analyses were performed using the Statistical
Package for Social Science professional software version 20.0 (SPSS, Chicago, IL,

USA). A two-tailed P < 0.05 was considered to be statistically significant.

Results
Clinical characteristics

From the 718 patients with DTC followed at the Thyroid Outpatient Clinic of the
HCPA, 65 were excluded because they had positive TgAb. Of the remaining 653
patients, 330 have data on postoperative-Tg and disease status on the follow-up and
were included (Figure 1).

The clinical and oncological characteristics of the 330 patients are described in

Table 1. The mean age at the time of diagnosis was 46.5+14.9 years, and 273 (82.7%)
were women. Papillary thyroid cancer (PTC) was diagnosed in 286 (86.7%) patients.
The median tumor size measured 2.0 cm (range 0.2 to 10.0 cm; IQR 2.4); 100 (30.3%)
patients had lymph node metastases, and 18 (5.5%) patients had distant metastases. The
TNM/AJCC classification was as follows: 194 (58.8%) patients were stage I; 44
(13.3%) patients were stage Il; 42 (12.7%) patients were stage Il and 44 (13.3%)
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patients were stage IV. The TNM/AJCC stage was unknown for 6 patients. According
to the ATA classification, the risk level was low in 160 (48.5%) patients, intermediate
in 140 (42.4%) patients and high in 30 (9.1%) patients.

All patients underwent surgery with curative intent (total thyroidectomy and
neck dissection, as indicated by the attending surgeon). Ablative or therapeutic RAI was
administered in 297 (90.0%) patients (mean dose, 113.2+30.4 mCi; range, 30-200 mCi).
Post-therapy WBS was performed in 279 patients; it showed no uptake in 10 (3.5%)
patients, cervical uptake in 254 (91.1%) patients and distant metastases in 15 (5.4%)

patients.

Postoperative-Tg

The median value of postoperative-Tg was 5.16 ng/mL (range 0.1 to 35185
ng/mL; IQR 19.85). To evaluate the performance of postoperative-Tg in predicting
persistent disease we used a ROC curve. This resulted in an area under the curve of 0.85
(95% CI 0.81-0.90). The postoperative-Tg level of 7.0 ng/mL was the optimal cut-off
point with sensibility of 81% and specificity of 72% (Figure 2). Using this cut-off point,
147 patients (44.5%) were classified as having positive postoperative-Tg. After a
median follow-up of 4.0 years, 82 patients (55.7%) have persistent disease. In contrast,
only 19 (10.4%) of the remaining 183 patients considered as having negative
postoperative-Tg presented with persistent disease (P<0.001). Remarkably, only 2 out
of 85 (2.3%) patients with postoperative-Tg <1.0 ng/mL have persistent disease (1 with
biochemical disease and 1 with cervical disease).

Clinical Outcomes

After a median follow-up of 4.0 years, 229 (69.6%) patients were considered to be
disease free, and 101 (30.4%) patients had persistent disease. Of those patients
diagnosed with persistent disease, 58 (57.4%) patients had biochemical disease, and 43
(42.5%) patients had structural disease (28 patients with cervical metastasis and 15
patients with distant metastasis).

To investigate the factors associated with disease status on the follow-up, the
patients were grouped into disease free or persistent disease categories. Univariate
analysis indicated that the group with persistent disease have a higher proportion of men
(29.7 vs. 11.8%, P<0.001), higher proportion of multicentric tumors (47.4 vs. 33.0%,
P=0.025), larger tumors (3.0 vs. 1.5 cm, P<0.001), higher proportion of central (8.9 vs.
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6.6%, P=0.046) and lateral (43.6 vs. 14.0%, P<0.001) lymph node and distant
metastasis (17.8 vs. 0%, P<0.001). The proportion of patients classified as high-risk on
ATA risk classification was also higher (27.7 vs. 0.9%, P<0.001). The mean
postoperative-Tg levels were significantly higher in patients with persistent disease
(32.8 vs. 2.2 ng/mL, P<0.001) (Table 2).

Additional analyses using a multivariate model including disease status as the
dependent variable and gender, tumor size, lymph node and distant metastasis, ATA
risk classification, and postoperative-Tg above 7.0 ng/mL as independent variables are
show in table 3. Male gender, ATA high-risk classification and postoperative-Tg above

7.0 ng/mL remained as significant risk factor for persistent disease.

Patients without use of RAI
To evaluate whether the role of postoperative-Tg in patients who did not receive
RAI ablation, we made an additional analysis including 33 patients (10% of the total
sample of the study). These patients have mean age at the time of diagnosis of
53.3+14.3 years, and 29 (87.9%) were women. PTC was diagnosed in 30 (90.9%)
patients. The median tumor size measured 1.3 cm (range 0.3 to 5.5 cm; IQR 1.8); only 1
patient had lymph node metastases, and none patient had distant metastases.
TNM/AJCC classification was as follows: 22 (66.7%) patients were stage I; 44 (12.1%)
patients were stage 1l; 6 (18.2%) patients were stage Ill and 1 (3%) patient was stage
IV. According to the ATA classification, the risk level was low in 25 (75.8%) patients
and intermediate in 8 (24.2%).
The median value of postoperative-Tg in this subgroup was 0.75 ng/mL
(range 0.1 to 7.6 ng/mL; IQR 1.34). Of the 33 patients, 21 (63.6%) have postoperative-
Tg <1 ng/mL and only 1 have postoperative-Tg >7 ng/mL. After a median follow-up of
1.0 year (range 0 to 4.0 years; IQR 1.0), 27 patients (81.8%) were disease-free. Of note,
all patients classified as having persistent disease had postoperative-Tg >1 ng/mL and

none have identified structural disease.

Discussion

In the last years, estimation of individual risk has been emphasized on the
management of patients with DTC in attemtp to tailor the recommendations for initial
therapy and follow-up strategies. The ATA risk of recurrence classification system and

the proposed model of response to therapy or ongoing risk assessment are examples of
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such efforts. Although these two initiatives overcome some flaws of the classic risk
stratification systems, such as the inability to adequately predict disease recurrence,
both require at least 6-12 months of patient follow-up to be used.

The measurement of serum Tg is the most important tool in the follow-up of
patients with DTC (1, 2, 3). The postoperative-Tg has been suggested as prognostic
factor for persistent or recurrent disease (4, 5, 7, 8, 10, 15-19) with the advantage of be
available at a very early stage of the patient evaluation, supporting decision-making for
treatment (e.g. use or RAI) and follow-up strategies. Indeed, a meta-analysis of 15
studies that included 3,947 patients confirmed these findings with a negative predictive
value of 94.2% (95% CI 92.8 to 95.3) (11). In this study, we found a negative predictive
value of 89.6% using a prospective design, ROC curve to define the optimal cut-off
point (7.0 ng/mL) and disease status as outcome, laboratorial and clinical parameters
that help on the clinical applicability of the postoperative-Tg in the management of the
DTC patients. Of note, the postoperative-Tg displayed the higher relative risk in the
multivariate analysis; overcoming classic risk factors (as gender, age, tumor size, lymph
node and distant metastasis) and even the ATA risk classification. Of note, only two
patients (2.3%) with postoperative-Tg <1 ng/mL presented persistent disease on follow-
up.

Another important question for the applicability of the postoperative-Tg refers to
the fact that almost all patients included in the previous studies underwent RAI
administration, raising the concern whether this marker would be valid for those
patients who did not receive RAI. Two previous studies have evaluated the strategy of
selecting patients for treatment with RAI through the postoperative-Tg. In the first
study, 104 low-risk patients (CDT limited to thyroid and without aggressive histological
variant) were evaluated with postoperative-Tg. Patients with serum postoperative-Tg
levels <1 ng/mL (59 patients, 59.6% of the sample) did not receive RAI. After a median
follow-up of 3.3 years, none of these patients had a recurrence of CDT (62). The second
study had a similar strategy, including 136 low-risk patients with postoperative-Tg <1
ng/mL and negative cervical ultrasound. After a mean follow up period of 44 months
(range 12-72 months), only 2 (%) patients had recurrence of the CPT. Here, we
evaluated the performance of postoperative-Tg in a subgroup of 33 patients who did not
receive RAI. Remarkablely, 63.6% have postoperative-Tg <1 ng/mL and none of them

have persistent disease on short-term follow-up. Albeit not a large sample, these
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findings are of importance since it included also patients classified as intermediate risk.
Taken together, these results suggest that the use of postoperative-Tg to select patients
for RAI administration can be a safe and effective strategy. In fact, the National
Comprehensive Cancer Network has incorporated the recommendation to use

postoperative-Tg in the selection of patients for RAI in their consensus (13).

In conclusion, this prospective cohort study demonstrates that postoperative-Tg
level is an independent prognosis factor for DTC. Notably, the group with undetectable
levels of postoperative-Tg had a highly favorable prognosis, and probably can be spare
RAI ablation. These findings might have important implications in the follow-up of
patients with DTC and could be used to minimize treatment-related morbidity in this
indolent disease.



Table 1. Characteristics of 330 patients with differentiated thyroid carcinoma.

Age at time of diagnosis (years)
Female gender
Papillary histology
Tumor size (cm)
Lymph node metastasis

NO

N1
Distant metastasis
TNM AJCC stage

|

1

i

v

Unknown*
ATA risk level

Low

Intermediate

High
RAI administration
Postoperative-Tg

Follow-up (years)

46,5+ 14.9

273 (82.7%)

286 (86.7%)
2.0 (2.4)

230 (69.7%)
100 (30.3%)
18 (5.5%)

194 (58.8%)
44 (13.3%)
42 (12.7%)
44 (13.3%)
6 (1.8%)

160 (48.5%)
140 (42.4%)
30 (9.1%)
297 (90.0%)
5.16 (19.16)
4.0 (5.0)

ATA: American Thyroid Association.
RAL: radioactive iodine

Tg: thyroglobulin
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*The tumor size was unavailable in these patient subgroups (all patients were older than

45 years).



Table 2. Univariate analysis of predictors for disease status.
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Disease Status

Univariate Analysis

Male gender

Age at the time of

diagnosis

Follicular histology

Multicentricity

Tumor size

Lymph node metastasis

0
la
1b

Distant metastasis

ATA risk
Low
Intermediate
High

Postoperative-Tg

Disease Free

27/229 (11.8)
46.9 +13.7

197/229 (14.0)
63/191 (33.0)
1.5 (1.8)

182/229 (79.5)
15/229 (6.6)
32/229 (14.0)
0/229 (0)

133/229 (58.1)
94/229 (41.0)
2/229 (0.9)
2.2 (8.3)

Persistent
Disease
30/101 (29.7)
452 +17.2

12/101 (11.9)
37/78 (47.4)
3.0 (2.8)

48/101 (47.5)
9/101 (8.9)
44/101 (43.6)
18/101 (17.8)

27/101 (26.7)

46/101 (45.5)

28/101 (27.7)
32.8 (88.0)

RR (95% CI)

2.02 (1.47-2.73)
0.99 (0.98-1.01)

0.87 (0.52-1.46)
1.52 (1.05-2.20)
1.22 (1.16-1.30)

1.00
1.80 (1.01-3.19)
2.77 (2.02-3.80)
3.76 (3.12-4.52)

1.00

1.95 (1.28-2.95)
5.53 (3.87-7.90)
1.00 (1.00-1.00)

P

<0.001
0.332

0.641
0.025
<0.001

0.046
<0.001
<0.001

0.002
<0.001
<0.001

ATA: American Thyroid Association.

Tg: Thyroglobulin.
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Table 3. Multivariate analysis of predictors for persistent disease status.

RR (95% Cl) P

Male gender 1.30 (0.97-1.74) 0.083
Tumor size 1.08 (1.03-1.15) 0.004
Lymph node metastasis

0 1.00

la 1.42 (0.83-2.43) 0.197

1b 1.40 (0.99-1.97) 0.051
Distant metastasis 1.18 (0.83-1.68) 0.338
ATA risk

Low 1.00

Intermediate 1.23 (0.78-1.94) 0.363

High 1.82 (1.04-3.17) 0.034
Postoperative-Tg > 7.0 ng/mL 3.74 (2.33-5.98) <0.001

ATA: American Thyroid Association.
Tg: Thyroglobulin.



718 patients with diagnosis of
DTC

65 patients with positive TgAb

excluded

653 DTC patients without
TgAb

330 patients with data on
postoperative Tg and disease
status on the follow-up
included in the analysis

Figure 1: Flowchart of the patients included in the study.
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