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1   |   INTRODUCTION

In differentiated thyroid cancer (DTC), bone metastasis 
(BM) occurs in 2%–13% of cases,1 and is normally asso-
ciated with the presence of metastases in other locations. 
Two-thirds of metastatic patients do not achieve a com-
plete response with radioiodine2 and, consequently, the 
absence of uptake of radioiodine (radioiodine-resistant 
[RR]-DTC) in BM is observed in up to 50% of patients,3 
meaning that most will require specific anti-tumor treat-
ment with multikinase inhibitors (MKIs) to control dis-
ease progression.4–6

The presence of BM results in major morbidity, quantified 
by skeletal-related events (SREs), which include pathologi-
cal fractures, medullary compression, the need for external 
radiotherapy or surgery to control pain, spinal cord compres-
sion, and malignant hypercalcemia. These SREs, occurring 
in between 55% and 78% of patients with DTC and BM,3,7 are 
associated with a greater risk of disease-specific mortality 
and constitute a poor prognostic indicator compared to other 
distant metastases.7 Treatment with antiresorptive therapy 
(AT) can reduce or delay the onset of SREs and, therefore, 
in the group of patients with RR-DTC and BM, concomitant 
therapy with MKIs and AT may be considered.
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Abstract
Bone is the second most common distant metastasis site in differentiated thyroid 
cancer (DTC) and is normally associated with the presence of other metastases, 
which are usually radioiodine-resistant. The presence of bone metastasis (BM) 
determines low survival and greater morbidity due to the frequency of skeletal-
related events (SREs), which can be a serious complication of BM. There is evi-
dence that antiresorptive therapy (AT) reduces SREs in other solid tumors, but 
not yet in DTC BM, for which data are scant. The same is true for systemic ther-
apy with multikinase inhibitors (MKIs). In general, the results for MKI use are 
well known, although the effect on BM has rarely been evaluated. While MKIs 
are indicated in current clinical practice guidelines, studies evaluating the ben-
efits and risks of concomitant treatment with MKIs and AT are lacking, and the 
available data come from small samples in retrospective studies. The objective of 
this article is to review the latest evidence for concomitant MKIs and AT.

K E Y W O R D S

bisphosphonates, bone metastases, denosumab, lenvatinib, multikinase inhibitors, 
radioiodine-refractory thyroid cancer

www.wileyonlinelibrary.com/journal/cam4
mailto:﻿￼
https://orcid.org/0000-0002-2789-1224
http://creativecommons.org/licenses/by/4.0/
mailto:elena.navarro.sspa@juntadeandalucia.es
mailto:elena.navarro.sspa@juntadeandalucia.es


      |  55NAVARRO-GONZALEZ

Provided both approaches have demonstrated im-
proved morbidity and mortality of RR-DTC patients as 
individual therapies, it is expected that their combination 
will result in even better overall disease control. However, 
to date, no evidence has been published on the use of this 
combination that could unequivocally support its use in 
RR-DTC patients. Consequently, this paper reviews the 
currently available information on the use of each strategy 
for the management of BM from RR-DTC and the poten-
tial benefits associated with their combined use.

2   |   CURRENT SITUATION

Multiple MKIs have been studied in recent decades, 
although the only ones currently approved for the 
treatment of RR-DTC are lenvatinib, sorafenib, and cabo-
zantinib. The SELECT study of lenvatinib shows a median 
progression-free survival (PFS) of 14.7  months longer 
than for placebo,8 and the DECISION study of sorafenib, 
with a similar design, demonstrated an improvement of 
5 months in median PFS over placebo.9 With regard to the 
specific anti-tumor effect on BM, only limited information 
for lenvatinib is available. In the SELECT study, the ef-
fects of lenvatinib on BM showed a 51% objective response 
rate (ORR) in bone evaluated by an independent radiolog-
ical committee. This indicates that lenvatinib is effective 
in controlling tumors in this location.10

AT blocks the increase in reabsorption and reduction 
in bone formation associated with BM whereby, if osteol-
ysis is interrupted, the lesions can stabilize and the onset 
of SREs can be prevented and/or delayed. Two classes of 
antiresorptive drugs are currently approved for the treat-
ment of BM, bisphosphonates (zoledronic acid, pamidro-
nate) and denosumab. Bisphosphonates induce osteoclast 
apoptosis and reduce bone reabsorption, while denos-
umab is a monoclonal antibody that binds to the nuclear 
factor kappa-B [RANK] ligand, and impairs its interaction 
with the RANK receptor, which inhibits osteoclast activity. 
Both drug classes have been approved for the treatment of 
BM from different types of tumors (notably breast, pros-
tate, and multiple myeloma), since they reduce the inci-
dence and delay the time to onset of the first SRE. These 
results have been extensively documented in randomized, 
controlled clinical trials.11 However, there is hardly any 
evidence of the effect of AT in DTC BM, since few studies 
have evaluated this specifically. The first study for which 
there are data is a trial of pamidronate in a series of 10 pa-
tients, demonstrating a reduction in bone pain from skele-
tal metastases, improvement in quality of life, and a partial 
radiologic response in 2 of 10 patients.12 The second retro-
spective study comprises a series of 50 patients and shows 
that zoledronic acid reduced the incidence of SREs as well 

as delayed the time to onset of the first SRE (50% in non-
treated vs. 14% in treated patients).13 Thus, zoledronic 
acid can also be given although its greater potency may 
increase the risk of hypocalcemia and osteonecrosis of the 
jaw (ONJ), although this remains a rare complication. The 
same research group evaluated the effect of zoledronate 
in a prospective study of 19 patients, comparing it with 16 
historic control patients, and observed a lower incidence 
of medullary compression.14

Denosumab is also used for the prevention of SREs 
in patients with bone metastases from solid tumors. 
Thus, denosumab is an alternative to bisphosphonate 
therapy in the management of thyroid cancer patients 
with BM. Although studies conducted in BM of solid 
tumors have shown the superiority of denosumab over 
zoledronate with regard to delaying or preventing SREs, 
no significant differences have been found in terms of 
overall survival or PFS.15,16 These studies do not include 
patients with DTC, so there is no evidence of benefit of 
one drug over another specifically in DTC. Regarding 
the timing of AT, while there is no evidence to suggest 
that all patients with BM should start AT as soon as BM 
has been diagnosed and there is no tool to predict who 
will develop SRE, the European Society for Medical 
Oncology (ESMO) 202017 guidelines recommend that 
therapy be started at the time of BM diagnosis, regard-
less of the existence or severity of symptoms. The same 
recommendation can be assumed for BM of the DTC 
Although the ESMO guidelines recommend continu-
ing treatment with AT indefinitely, there is a relation-
ship between long-term use of bisphosphonates and the 
appearance of atypical fractures of the femur, the risk 
being higher when AT use exceeds 5 years.18 Therefore 
it is not recommended to continue AT beyond 3 years, 
although the decision should be tailored to the individ-
ual, considering the patient's fracture risk, comorbidity, 
life expectancy, and therapeutic compliance. Regarding 
the recommended dosing, bisphosphonates are admin-
istered every 4 weeks; although the results of some tri-
als suggest a similar efficacy for administration every 
12 weeks, long-term results are not yet available, so the 
ESMO guidelines recommend initial treatment every 
4 weeks for 3–6 months for bisphosphonates and every 
4 weeks for denosumab.17 A recent study has demon-
strated that, in patients with DTC BM treated with ra-
dioiodine, survival was greater when combined with 
denosumab.15 However, bisphosphonates or denosumab 
are seldom used in clinical practice. In fact, a retrospec-
tive study assessing the real-life management of BM in 
143 patients with DTC demonstrated that only 22.4% 
were treated with AT (usually zoledronate).16 The lim-
ited number of studies in treated patients prevents full 
evaluation of the potential effect of AT in the prevention 
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of SREs in BM from DTC, but this does not indicate that 
there are no benefits in these patients. For this reason, 
the ESMO guideline on bone health in cancer recom-
mends treatment with AT for BM of all solid tumors, 
and the current DTC guidelines include treatment with 
AT for patients with multiple progressive and/or symp-
tomatic BM to prevent SREs, alone or concomitantly 
with other systemic therapies.

Additional benefit should be expected for combina-
tion therapy with MKIs and AT as most BM patients who 
have shown benefits have received concomitant sys-
temic therapy, although the possible benefits for MKIs 
and AT in combination are unknown. In published stud-
ies in renal carcinoma, concomitant treatment improved 
median survival by 16 months in a few cases,17 and in 
lung cancer, the combination of MKIs and AT improved 
median PFS and overall survival.18 There is minimal in-
formation about the combination of both therapies in 
RR-DTC. A patient with RR-DTC treated with four lines 
of MKIs (sorafenib, sunitinib, pazopanib, and lenvati-
nib) and two lines of AT (zoledronate and denosumab) 
for 3 years, in whom bone lesion stability was achieved, 
was described in 2017.19 A trial investigating the efficacy 
of lenvatinib combined with denosumab in the treat-
ment of patients with BM (the LENVOS [NCT03732495] 
trial), whose objectives are to ascertain the rate of SREs, 
PFS, ORR, analgesic use, and quality of life, is currently 
in the recruitment phase.20

The potential risks of concomitant therapy with 
MKIs and AT include ONJ, which occurs in 1.3%–1.8% 
of patients treated with AT, with no significant differ-
ence in risk between bisphosphonates and denosumab. 
21,22 ONJ has been described in DTC in 2 of 22 patients 
treated with bisphosphonates.13 ONJ has also been de-
scribed in a few patients treated with MKIs (sunitinib, 
sorafenib) when not combined with AT, 23,24 with only 
one case of DTC in which treatment with lenvatinib, 
without a prior background of AT, led to the develop-
ment of ONJ.25 Therefore, concomitant administration 
of AT and MKIs may increase the risk of developing 
ONJ. This has been verified in small and larger series 
comprising 120 patients (one with DTC), in which the 
prevalence of ONJ was 11% in patients taking concom-
itant therapy (most were taking sunitinib), with a risk 
5–10 times greater and of earlier onset than in the con-
trol group (533 patients) who received AT alone.26 In 
2019, a retrospective study of 15 patients with RR-DTC 
treated with denosumab and tyrosine kinase inhibitors 
was published, with three of 15 patients developing 
ONJ.27 The risk factors for developing ONJ include tooth 
extractions during treatment and previous periodontitis 
or tooth infections.21,24

3   |   TREATMENT 
RECOMMENDATIONS

Despite the absolute lack of published evidence to sup-
port this combination strategy in patients with RR-DTC, 
extrapolated data from other tumor types have enabled 
the American Thyroid Association, European Thyroid 
Association, and National Comprehensive Cancer 
Network guidelines4–6 to recommend initiating treatment 
with MKIs (lenvatinib, sorafenib) in rapidly progressing 
or symptomatic RR-DTC and to combine them with AT 
(bisphosphonates or denosumab) if there are BM to re-
duce or delay SREs, morbidity and mortality, and prolong 
PFS.

If concomitant therapy is initiated, caution must be 
exercised and prophylactic measures provided for pos-
sible adverse effects of these drugs, which may have 
synergistic effects. Evaluation of the oral cavity should 
be performed by a maxillofacial surgeon to assess the 
risk of ONJ. Dental examination should be performed 
and all dental treatments should be completed, par-
ticularly dentoalveolar surgery, before the therapy be-
gins, as well as professional teeth cleaning and caries 
control. Effective oral hygiene is recommended and 
risk behaviors for oral health should be limited (such 
as smoking, using drugs, and drinking alcohol). If zole-
dronate is given, kidney function must be monitored 
as treatment with bisphosphonates may lead to kidney 
failure, although this is infrequent and reversible, and 
the dose should be titrated depending on renal function 
alterations.28 Altered glomerular filtration has been de-
scribed in some patients with RR-DTC.29 In addition, 
there is a greater risk of developing hypocalcemia if 
denosumab is given,30 so this must be monitored, and 
treatment amended as necessary. AT, antiangiogenic 
agents, or both should be stopped before dentoalveolar 
surgery, and periodic oral health checks should be per-
formed during therapy.21,31

4   |   CONCLUSION

The presence of BM in advanced RR-DTC has a poor prog-
nosis, with low survival and high morbidity. Although 
MKIs have demonstrated clinical results in RR-DTC, their 
effects on BM control have barely been evaluated and 
would appear to be lower than those seen in metastases at 
other locations. Early use of AT may reduce and/or delay 
the onset of SREs and associated morbidity, although the 
available data in RR-DTC are scarce, and their use is ac-
cepted in parallel with the outcomes obtained in other 
solid tumors.



      |  57NAVARRO-GONZALEZ

There are no data about the potential benefits of com-
bined therapy or the risks of this treatment, although 
there is discrete evidence regarding the greater frequency 
of ONJ when certain drug classes are combined. There is 
an ongoing clinical trial to evaluate the outcomes from 
lenvatinib plus denosumab in patients with RR-DTC BM, 
which will undoubtedly provide important information in 
the future. Until then, despite seeming feasible and cur-
rently recommended by guidelines, special caution should 
be exerted when combining these approaches in clinical 
practice.
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