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New treatment options have come along the dis‑
covery of different tyrosine kinases and their cru‑
cial role in the pathogenesis of several cancers, in‑
cluding thyroid carcinoma. Multikinase inhibitors 
(MKIs) are a new group of drugs, recently widely in‑
vestigated in oncology. They show activity against 
receptors of different growth factors, leading to 
the inhibition of tumor cell growth and division.

Thyroid cancer is the most common endocrine 
malignancy. According to the Polish National Can‑
cer Registry, it accounts for 0.5% and 2.6% of 
all neoplasms in men and women, respectively. 
The number of new cases of thyroid cancer has 
recently rapidly increased worldwide, mostly due 
to accurate and easily accessible thyroid sonogra‑
phy. In Poland, thyroid cancer was diagnosed in 
314 patients in 1980, 448 patients in 1990, and 
as many as 2192 patients in 2010.

The most common is differentiated thyroid 
cancer (DTC), diagnosed in nearly 94% of pa‑
tients (80%, papillary thyroid cancer [PTC] and 
14%, follicular thyroid cancer [FTC]) and arising 
from follicular cells. Medullary thyroid carcino‑
ma (MTC), which develops from parafollicular C 
cells, accounts for 4% to 8% of all cases of thyroid 
cancer. In general, both DTC and MTC are char‑
acterized by good outcomes, with 10‑year over‑
all survival (OS) rates of 93%, 85%, and 75% for 
PTC, FTC, and MTC, respectively.1

Regardless of its good prognosis, approximate‑
ly 3% to 15% of DTC patients show disseminated 
disease at presentation,2,3 whereas DTC relapse 
may occur during decades in up to 30% of pa‑
tients.4 Surgery and/or radioiodine (RAI) thera‑
py are the main treatment options for recurrent 
DTC,5,6 as the majority of patients show the abil‑
ity of RAI uptake in cancer foci.7 However, one
‑third of patients are refractory to RAI therapy. 
This group is characterized by much worse prog‑
nosis, with OS rates of about 10% at 10 years and 
6% at 15 years.7

FORUM FOR INTERNAL MEDICINE

An internist’s approach to cancer diseases 
based on the model of thyroid cancer treated 
with tyrosine kinase inhibitors

Jolanta Krajewska, Barbara Jarząb
Nuclear Medicine and Endocrine Oncology Department, M. Skłodowska‑Curie Memorial Cancer Center and Institute of Oncology, Gliwice Branch, Gliwice, Poland

Correspondence to:
Prof. Barbara Jarząb, MD, PhD, Zakład 
Medycyny Nuklearnej i Endokrynologii 
Onkologicznej, Centrum Onkologii – 
Instytut im. Marii Skłodowskiej
‑Curie Oddział w Gliwicach, Wybrzeże 
AK 15, 44-100 Gliwice, Poland, 
phone: +48 32 278 93 01,  
email: barbara.jarzab@io.gliwice.pl
Received: October 14, 2016.
Accepted: October 14, 2016.
Published online:  
November 30, 2016.
Conflict of interest: none declared.
Pol Arch Med Wewn. 2016; 
126 (11): 925-928
doi:10.20452/pamw.3677
Copyright by Medycyna Praktyczna, 
Kraków 2016

Prof. Barbara Jarząb, MD, PhD  A specialist in endo‑
crinology and nuclear medicine; Head of the Department 
of Nuclear Medicine and Endocrine Oncology at Maria 
Sklodowska‑Curie Memorial Cancer Center and Institute 
of Oncology, Gliwice, Poland; scientific interests include 
functional genomics of endocrine tumors with focus on 
thyroid cancer, pheochromocytomas, Graves disease; 
clinical activity focuses on radioiodine therapy of differ‑
entiated thyroid cancer and benign thyroid disease, 
radiopeptide imaging and therapy of neuroendocrine 
tumors, new methods of diagnosis and therapy of pro‑
gressive endocrine gland cancer; correspondent member 
of the Polish Academy of Arts and Sciences and Polish 
Academy of Sciences; member of the Committee for 
Human Genetics and Molecular Pathology of the Polish 
Academy of Sciences; President of the Polish Group of 
Endocrine Tumors and Acting Representative of the Euro‑
pean Task Group for Endocrine Cancer



POLSKIE ARCHIWUM MEDYCYNY WEWNĘTRZNEJ  2016; 126 (11)926

the group of patients above 65 years of age in 
comparison to placebo the impact of lenvatinib 
administration on OS was significant (HR, 0.53; 
95% CI, 0.31–0.91; P = 0.02).18

Vandetanib is an oral MKI that selectively in‑
hibits RET, VEGFR, and endothelial growth factor 
receptor. The ZETA trial, a randomized, placebo
‑controlled phase III study, which led to drug 
approval, included 331 patients with locally ad‑
vanced or metastatic MTC. Patients (with spo‑
radic and hereditary MTC) were randomly allo‑
cated to receive vandetanib or placebo at a ratio 
of 2:1. The requirement of MTC progression was 
not listed among the inclusion criteria. Upon pro‑
gression, patients were given vandetanib under 
the open-label phase of the study. Patients treated 
with vandetanib showed significantly longer PFS 
than those from the placebo arm: 30.5 months 
and 19.3 months, respectively (HR, 0.46; 95% CI, 
0.31–0.69; P = 0.001).15 There were no significant 
differences regarding OS.15

Cabozantinib is another MKI approved for ad‑
vanced MTC. It demonstrates the activity against 
VEGFR2, RET, and MET. Its beneficial effect on 
the course of MTC was shown by the EXAM trial, 
a phase III, placebo-controlled, randomized study. 
A total of 330 patients with MTC, both the spo‑
radic and hereditary forms, were randomly ad‑
ministered cabozantinib or placebo at a ratio of 
2:1. Contrary to all of the above studies, crossover 
was not allowed. Treatment with cabozantinib re‑
sulted in a significant prolongation of PFS, when 
compared with placebo. The median PFS were 
11.2 months and 4.0 months, respectively (HR,  
0.28; 95% CI, 0.19–0.40; P <0.001).16 In the whole 
group, OS was not significantly different between 
patients receiving cabozantinib and those receiv‑
ing placebo.16,19 However, in a subgroup of MTC 
patients with the RET M918T mutation in tumor 
cells, the differences in OS were significant: 44.3 
months and 18.9 months, respectively (HR, 0.6; 
95% CI, 0.38–0.95; P <0.026).20

Despite the beneficial effect of all the above  
drugs on PFS, and in selected patients also on OS, 
we have to be aware that MKI-targeted therapy is 
a palliative treatment and therefore its potential 
impact on the quality of life seems to be partic‑
ularly important. Each drug caused a variety of 
adverse reactions in nearly all treated patients, 
leading to a dose reduction in 35%, 79%, 64.3%, 
and 67.8% or withdrawal in 12%, 16%, 18.8%, and 
14.2% of the patients who were given vandetanib, 
cabozantinib, sorafenib, and lenvatinib respec‑
tively.13-16 All these agents are VEGFR  inhibitors 
that may result in similar complications related 
to VEGFR blockade, including hypertension, pro‑
teinuria, impaired wound healing, gastrointestinal 
perforation, hemorrhage, thrombosis, reversible 
posterior encephalopathy, heart failure, and os‑
teonecrosis. Other common complications seen 
in patients receiving MKI are diarrhea, gastroin‑
testinal disorders, skin reactions (rashes, acne, 
hand‑foot syndrome, etc.), fatigue, and weight 
loss. The majority of treatment‑related adverse 

Considering MTC, distant metastases are pres‑
ent in 7% to 23% of patients at diagnosis or de‑
velop during subsequent follow‑up.8 This group 
shows significantly poorer outcomes in compar‑
ison with patients diagnosed et early stages of 
the disease, with 10‑year survival of 50% and 
70%–80%, respectively.9 Persistent elevated se‑
rum calcitonin levels (a very sensitive MTC bio‑
chemical marker) after surgery is observed in 
80% of patients with palpable MTC and in 50% 
of those with nonpalpable macroscopic MTC, re‑
gardless of a radical surgical approach.10 Recur‑
rence is seen in more than 50% of these patients 
during a mean 10‑year follow‑up.10

Until recently, therapeutic options for ad‑
vanced RAI‑refractory DTC and inoperable or 
disseminated MTC were mainly based on radio‑
therapy and local treatment (radiofrequency ab‑
lation, embolization, etc.). The outcomes of dif‑
ferent schemes of chemotherapy were disappoint‑
ing; therefore, it is no longer recommended in 
DTC or MTC.5,6,11,12

To date, 4 different MKIs have demonstrated 
their activity against thyroid cancer in random‑
ized, placebo‑controlled phase III studies and have 
been approved by the US Food and Drug Admin‑
istration (FDA) and European Medical Agency 
(EMA): sorafenib (Nexavar, Bayer)13 and lenva‑
tinib (Lenvima, Eisai)14 in RAI‑refractory DTC, 
and vandetanib (Caprelsa, Genzyme)15 and cabo‑
zantinib (Cometriq, Ipsen)16 in MTC.

Sorafenib is an oral inhibitor of vascular en‑
dothelial growth factor receptor (VEGFR) 1, 2, 3, 
RET, RAF, and platelet‑derived growth factor re‑
ceptor (PDGFR) β. Its efficacy in progressive ad‑
vanced, RAI‑refractory DTC has been proved in 
the DECISION trial that enrolled 417 patients ran‑
domly allocated in a 1:1 ratio to either sorafenib or 
placebo. Sorafenib compared with placebo signifi‑
cantly prolonged progression free survival (PFS), 
10.8 months and 5.8 months, respectively (haz‑
ard ratio [HR], 0.59; 95% confidence interval [CI], 
0.45–0.76; P <0.0001).13 No significant impact on 
OS has been observed either in primary or in de‑
layed analysis.13,17 However, considering the effect 
on OS, we have to remember that upon progres‑
sion, patients who received placebo were allowed 
to crossover to open‑label sorafenib.

Lenvatinib is also a potent oral inhibitor of 
VEGFR 1, 2, 3, PDGFR α, fibroblast growth fac‑
tor receptor 1, 2, 3, 4, RET, and KIT. Phase III trial 
(SELECT), which demonstrated its effectiveness, 
involved 392 patients, and as in the DECISION 
study with progressive advanced, RAI‑refractory 
DTC, it randomly assigned to a lenvatinib or pla‑
cebo group at a ratio of 2:1. Patients on place‑
bo, who progressed in a blinded phase, could re‑
ceive open‑label lenvatinib. The median PFS in 
patients who were given lenvatinib was signif‑
icantly longer than in those receiving placebo: 
18.3 months and 3.6 months, respectively (HR, 
0.21; 95% CI, 0.14–0.31; P <0.001).14 The global 
differences in OS between lenvatinib and place‑
bo groups were not significant.14,18 However, in 
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treatment, particularly regarding new target‑
ed drugs, require rather an internist’s approach 
based on close monitoring, knowledge of differ‑
ential diagnosis, and sometimes immediate rescue 
therapy in the case of severe and life‑threatening 
adverse reactions. Therefore, we call oncolo‑
gists for cooperation with internists, which in 
our opinion is the optimal way of patient care. 
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events fulfilled G1 (mild) and G2 (moderate) cri‑
teria according to the Common Terminology Cri‑
teria for Adverse Events (CTCAE). However, some 
of them, although rare, were classified as G3 (se‑
rious), G4 (life‑threatening), or even G5 (fatal), 
including bleeding, pulmonary embolism, arteri‑
al and venous thrombosis, heart failure, QTC pro‑
longation, gastrointestinal perforation or fistula 
formation, hepatotoxicity, and various laborato‑
ry abnormalities.13-16 In our opinion, the manage‑
ment of MKI‑related side effects is a challenge for 
internists, especially in case of G3 and G4 events, 
when the early recognition, immediate reaction, 
and ability to make prompt clinical decisions may 
prevent serious and permanent complications, or 
even save the patient’s life.

Our 10‑year experience with the use of MKIs 
in more than 140 patients with thyroid carcino‑
ma has changed our approach from enthusias‑
tic at the beginning, as we were now able to of‑
fer a new therapeutic modality to patients who 
previously could receive only symptomatic treat‑
ment, to cautious, when we became aware of the  
possible complications of the therapy. Based on 
a meta‑analysis of 10 randomized trials carried 
out in patients with different cancers, the risk 
of therapy‑related death in patients who are giv‑
en a VEGFR inhibitor is about 1.5% to 2% with 
a relative risk of 2.23 (95% CI, 1.12–4.44; P = 
0.023) compared with controls receiving place‑
bo.21 The cardiovascular issue is particularly im‑
portant in thyroid cancer as it has been dem‑
onstrated that patients with general DTC have 
an increased risk of cardiovascular mortality (HR, 
3.35; 95% CI, 1.66–6.74).22 Therefore, consider‑
ing the risk–benefit ratio, MKIs are currently rec‑
ommended by the newest American Thyroid As‑
sociation guidelines for a narrow group of pa‑
tients with RAI‑refractory DTC or MTC present‑
ing “imminently threatening disease progression 
expected to require intervention and/or to pro‑
duce morbidity or mortality in <6 months; symp‑
tomatic disease or diffuse disease progression as 
opposed to focal progression”.6

We believe that a close cooperation between 
oncologists and internists should be a gold stan‑
dard in comprehensive clinical care in oncology. 
It seems to be particularly important in the era 
of immunotherapy and targeted drugs, which has 
obviously brought about new treatment options 
for patients with various advanced malignant tu‑
mors, but at the same time it has faced us with 
a challenge of how to manage the side effects. On 
one hand, a cautious approach presented by on‑
cologists is essential to answer the question “who 
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ocal indication for treatment. So called “watch‑
ful waiting” is widely accepted in oncology be‑
cause a neoplastic disease may be stable without 
any intervention, sometimes—as in the course 
of thyroid cancer—even for years. On the oth‑
er hand, the possible serious complications of 
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