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Recent thyroid cancer guidelines found it reasonable to use local therapies during treatment with tyro-
sine kinase inhibitors (TKIs) in selected patients with oligoprogressive disease, namely, in the presence of
a single progressing lesion in an otherwise TKI-responsive metastatic cancer. However, there is a lack of
experience in the management of oligoprogressive thyroid cancers. This report illustrates the case of one
patient with oligoprogressive thyroid cancer during therapy with lenvatinib. We found that the applica-
tion of local ablative therapy in oligoprogressive disease prolonged the progression-free survival and thus
extended the time to therapy interruption. However, the optimal care for TKI-treated oligoprogressive
cancers remains unclear and needs to be investigated in prospective trials.

First draft submitted: 25 February 2019; Accepted for publication: 23 July 2019; Published online:
14 August 2019

Keywords: advanced thyroid cancer • lenvatinib • local ablative therapy • oligoprogression • radiotherapy • tyrosine
kinase inhibitors

Progressive and/or symptomatic advanced thyroid cancers not amenable to local control of the disease benefit
from systemic therapy with tyrosine kinase inhibitors (TKIs), namely, anticancer agents that determine a cytostatic
effect by selectively targeting critical oncogenic pathways [1,2]. Although they provide a significant improvement in
progression-free survival (PFS), TKIs do not eradicate the cancer [3]. In fact, the cancer inevitably progresses often
after 1–2 years of treatment [4]. This progression mainly occurs through novel genetic alterations that overcome the
TKI cytostatic action [5]. Unlike cytotoxic chemotherapy, during which treatment failure generally means global
disease progression and need for treatment change, TKI resistance may lead to several patterns of progression [6].
Notably, the oligoprogressive disease (OPD), which means the progression limited to one or a few sites of disease in
an otherwise treatment-responsive cancer, can be managed without discontinuing the ongoing therapy [7,8]. Here,
we report the case of one patient with oligoprogressive thyroid cancer on therapy with lenvatinib, who continued
the systemic therapy thanks to the concomitant use of directed therapies of the isolated progressing lesions.

Case presentation
A 54-year-old woman presented to our Institute due to progressive advanced thyroid cancer with symptomatic bone
metastases. She had undergone total thyroidectomy in February 2012 for the removal of a Hürthle cell carcinoma
with a maximum diameter of 4.5 cm, extensive vascular invasion and focal extrathyroidal extension. Even though
there was a high risk of structural disease recurrence, the patient refused radioactive 131I (RAI) ablation and dropped
out of follow-up. After almost 3 years, she decided to undergo further medical treatments and a dose of 110 mCi
of RAI was administered. Stimulated serum thyroglobulin (Tg) was 206 ng/ml and postablation whole-body scan
revealed uptake in multiple neck sites and in the vertebra T8. After 7 months, the patient received a second course
of RAI at a dose of 208 mCi, after which stimulated Tg was 304 ng/dl and postablation whole-body scan showed
an unchanged iodine uptake. Nevertheless, the total-body CT scan revealed the presence of several iodine-refractory
bone metastases, specifically, at vertebrae T1, T5 and in the right femur neck. After a few months, the patient
started to complain of back pain. A PET/CT scan revealed a global increase in the dimension of metastases, with
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Figure 1. Metastasis at vertebra T8 prior to the treatment with lenvatinib. (A) CT scan of dorsal spine in coronal
view. (B) A concomitant PET scan (axial view) showed intense 18FDG uptake in T8.

Figure 2. New lesion in right sacrum appeared after 16 months of therapy with lenvatinib. (A) CT and (B) PET scan
of the new metastasis appeared in right sacrum (arrow) at december 2017. The lesion in left sacrum (star) was present
before lenvatinib start.

the greatest lesion located at vertebra T8 (Figure 1), and the appearance of new lesions in L1 and the left sacrum.
Therefore, in August 2016, the patient was subjected to 3D-conformal radiotherapy (3D-CRT) at T8 and the right
femur neck, with a dose of 20 Gy in five fractions, respectively. Then, she received systemic therapy with lenvatinib
at a daily dose of 24 mg and denosumab 120 mg every 4 weeks. Before the administration of lenvatinib, basal
serum Tg was 1170 ng/ml, with negative serum anti-Tg antibodies, and the sum of diameters of five target lesions
was 75 mm. Lenvatinib was reduced to 20 mg daily after 17 weeks of therapy due to grade 2 weight loss, and to
14 mg daily after other 4 weeks due to the persistency of weight loss and diarrhea. The best treatment response
was reached after 6 months, when the target lesion sum reduced to 68 mm and basal serum Tg was 354 ng/ml.
Lenvatinib produced stable disease until December 2017, when a new lesion appeared in the right sacrum, with a
maximum diameter of 6 mm (Figure 2), along with a slow increase in global tumor volume, that reached 77 mm
in the sum of target lesions. The new metastasis was clinically silent and did not worsen the pain control, therefore
lenvatinib was not discontinued. However, in April 2018, the lesion in T5 had progressed and become a high risk
for vertebral fracture (Figure 3). Given the good pain control and the substantial stability of the other metastases,
including the new right sacral lesion, lenvatinib was continued and 3D-CRT was applied to T5 at a total dose of
30 Gy. Cement injection was not feasible due to posterior edge involvement and was therefore not provided. The
patient suspended lenvatinib during the time of radiotherapy (RT), which was delivered in ten daily fractions. At
a subsequent CT scan in October 2018, the RT-treated lesion in T5 was stable. Nevertheless, the metastasis in
the right sacrum enlarged and the patient complained of lower back pain. Hence, in November 2018, 8 Gy in a
single dose of 3D-CRT was delivered to the sacrum lesion, thereby achieving a relief of symptoms. Both the RT
treatments were well tolerated, and no side effects occurred. At the last CT scan, performed in January 2019, the
RT-treated lesions were unchanged, and the remaining tumor bulk was still responsive to treatment (sum of target
lesions = 84 mm). Therefore, lenvatinib treatment is currently ongoing.

Discussion
The assessment of treatment failure and the decision for drug interruption are critical issues in patients undergoing
therapy with TKIs. In clinical trials, the loss of drug efficacy generally equals to the assessment of disease progression
according to the RECIST criteria [9]. Conversely, in the daily oncological practice, several conditions that fall within
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Figure 3. Progressing lesion in vertebra T5 after 20 months of lenvatinib treatment. CT scan of the progressing
lesion in vertebra T5 from (A) axial and (B) sagittal view.

the definition of progressive disease do not correspond to a therapeutic failure and, therefore, may be managed
without therapy interruption [10,11]. Among these, the OPD can be controlled by local treatment of the single
progressive lesions [12]. This approach allows the prosecution of the ongoing systemic therapy and thus being
beneficial for preventing overall thyroid cancer progression, for which systemic treatment options are limited [13].
In fact, advanced thyroid cancers poorly respond to cytotoxic chemotherapy and, outside clinical trials, the only
agents approved for radioiodine-refractory follicular cell-derived cancers are the multitarget TKIs sorafenib and
lenvatinib [14]. Therefore, it is important to maximize the duration and efficacy of each single line of therapy.

In our patient, the occurrence of RECIST progression has not been followed by the interruption of lenvatinib.
The criteria for disease progression [9] were met 16 months following initiation of therapy upon the appearance
of a new bone metastasis, specifically, in the right sacrum. Nevertheless, we felt that it would be in the patient’s
best interest to continue with lenvatinib therapy, because the benefits from the persistent control on tumor bulk
largely outweighed the risks from this new lesion. At that time, the systemic therapy was continued without
additional treatments, since the new lesion was clinically silent and at a low-risk location. Conversely, we associated
a local ablative therapy (LAT) to the systemic treatment when the tumor manifested a clinically relevant OPD. As
previously shown, the progressing lesion in vertebra T5 was related to a significant fractural risk, and the growing
right sacral metastasis caused bone pain. In both cases, the administration of 3D-CRT was able to arrest the
progression of the lesions and allowed to extend the PFS.

The choice of which specific LAT to use in OPD is highly dependent on the location and the size of the
progressing lesions [15,16]. The metastasis at T5 was unsuitable to cement vertebroplasty and was therefore treated
with a fractioned regimen of 3D-CRT. Furthermore, the symptomatic sacral metastasis was smaller in dimensions
but painful, thus a palliative treatment at a single-dose irradiation was delivered. As demonstrated in this case
report, the LAT of single TKI-resistant lesions offers the advantage to not waste the persistent cytostatic effect of
an ongoing TKI, that in OPD continues to act on the bulk of tumor volume [17]. Moreover, LATs are generally
well tolerated and clear of negative consequences in terms of new side effects that are often related to the switch to
a subsequent line of systemic therapy [18].

Conclusion
This report shows that TKI-treated oligoprogressive thyroid cancer may be managed with the use of LAT, without
discontinuing the ongoing systemic therapy. In our patient, the application of LAT prolonged the PFS and thus
extended the time to treatment change.
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Future perspective
To date, TKIs are the only systemic agents with a significant impact on PFS of patients with advanced metastatic
thyroid cancer [19]. Therefore, it is important to take maximum advantage from each line of TKI therapy. However,
the optimal care for TKI-treated oligoprogressive cancer patients is still unclear and prospective trials are needed to
assess the benefits in terms of overall survival deriving from such an approach.

Executive summary

• Progressive and/or symptomatic advanced thyroid cancers not amenable to local control of the disease benefit
from systemic therapy with tyrosine kinase inhibitors (TKIs).

• Although they provide a significant improvement in progression-free survival, TKIs do not eradicate the cancer.

• TKI resistance may lead to several patterns of progression. One pattern is the oligoprogressive disease (OPD),
which means the progression limited to one or a few sites of disease in an otherwise treatment-responsive cancer.

• OPD can be managed without discontinuing the ongoing therapy.

• A 54-year-old woman presented at our Institute due to progressive advanced thyroid cancer with symptomatic
bone metastases.

• She had OPD during therapy with lenvatinib.

• Treatment was continued and the application of local ablative therapy prolonged the progression-free survival
and thus extended the time to therapy interruption.
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