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Disseminated medullary thyroid cancer
— an alternative therapeutic approach
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There is no established medical therapy for advanced
medullary thyroid carcinoma (MTC). The tyrosine
kinase inhibitors (TKIs) vandetanib and cabozantinib
are currently recognized as the preferred systemic
therapy resulting in partial response (vandetanib 45%,
cabozantinib 28%) or stable disease (vandetanib 87%,
cabozantinib not estimated) [1]. Unfortunately, adverse
events, such as diarrhoea, rash, and palmar-plantar
erythrodysesthesia are seen in 10-63% of patients
and may result in drug withdrawal [1]. In the case of
TKI treatment failure, other therapeutic modalities,
with lesser evidence, may be offered. Herein, we pres-
ent a case of an MTC patient treated with radiolabelled
and cold somatostatin analogues.

A 78-year-old female underwent a complete thyroidec-
tomy with a middle neck compartment and a modified
left lateral neck lymphadenectomy due to sporadic
medullary thyroid cancer (MTC) of the left thyroid lobe
(cT3N1b) in July 2017. Concurrently, she was treated
surgically for breast cancer (lumpectomy, followed
by right mastectomy in November 2017). Her medical
history also revealed type 2 diabetes, hypertension,
hypercholesterolaemia, meningioma, and glaucoma.
Due to markedly elevated calcitonin concentration
(Fig. 1), the patient was scheduled for PET/CT with [®Ga]
Ga-DOTATOC, which revealed somatostatin receptor ex-
pressing MTC metastases to the liver, mediastinal lymph
nodes, and lungs (Fig. 2A). In March 2018, therapy with
vandetanib (300 mg daily) was initiated. The treatment
was discontinued after two weeks due to side effects,
such as rapid kidney function deterioration [creatinine
109-131 umol/L, urea 9.3-10.7 mmol/L, glomerular filtra-
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Figure 1. Calcitonin (normal range 0-10 pg/mL) and procalcitonin
(normal range < 0.1 ng/mL) concentrations during the patient’s
treatment. PRRT — peptide receptor radionuclide therapy

tion rate (GFR): 36-45 mL/min/1.73 m?], weakness, hypo-
glycaemia, diarrhoea, and loss of appetite. The symptoms
resolved within one week after therapy withdrawal.

The patient was subsequently qualified for peptide
receptor radionuclide therapy (PRRT) and received
3 cycles of 100 mCi of [*7Lu]Lu-DOTA-TATE in July,
October, and December 2018. As progression of the dis-
ease was noted (both biochemical and on imaging)
(Fig. 1, Fig. 2B), the therapy with cold somatostatin ana-
logue (lanreotide autogel 120 mg) was started in April
2019. The therapy resulted in the initial stabilization
of the disease on imaging (Fig. 2C). Due to an increase
of calcitonin levels since mid-2020 (Fig. 1), as well as
progression on imaging (Fig. 2D), the therapy was
discontinued in April 2021. The patient was offered
cabozantinib treatment in July 2021, but she opted
against therapy with TKI.
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Figure 2. Ga-DOTATE PET/CT MIP (maximum intensity
projection) images: A. October 2017 — tracer uptake in liver
metastases (Krenning score 3), vague lesions in the both lungs
supradiaphragmally (Krenning score 1), mediastinal lymph
node (Krenning score 2), as well as in the left-sided meningioma
(Krenning score 2); B. April 2019 — progression of the
liver metastases; no uptake in the lungs; C. December 2019
— stabilization of the liver metastases, faint uptake in the small
metastasis in the left lung; D. April 2021 — progression of the
liver metastases, still visible single lesion of faint tracer uptake
in the left lung

Because somatostatin receptor expression is frequently
present in MTC, PRRT is an alternative treatment
modality when TKIs are contraindicated or poorly
tolerated. Currently there is insufficient evidence, but
areview of studies claims that there is a potential benefit
of using PRRT in MTC patients [objective response rate
(ORR) in 7.31-11.64% and disease control rate (DCR) in
60.02-63.65% of MTC patients], with "Lu-based ther-
apy showing better therapeutic effects than Y-based
therapy [2]. The presented patient, however, progressed
shortly after PRRT had been completed.

MTC, as a neuroendocrine cancer, may be targeted
with cold somatostatin analogues (SSAs). Cell line ex-
periments suggest that in a subset of MTCs, SSAs may
inhibit cell proliferation and tumour invasiveness, with
little or no effect on calcitonin secretion [3]. The reports
on effectiveness of SSAs in the management of ad-
vanced MTC are, however, contradictory. One study
showed no reduction of carcinoembryonic antigen
(CEA) and calcitonin concentrations in a long-term
observation, and no structural response in 5 patients
[4]. On the other hand, a case of a patient with asymp-
tomatic metastatic MTC treated with lanreotide, who
achieved a nearly 3.5-year remission after an 11-month
treatment, has been reported [5]. In our patient, lanreo-
tide therapy resulted in stabilization of the disease for
approximately 1.5 years. Stabilization of procalcitonin
concentration and a short-term decrease in calcitonin
concentration could be explained by other, somatostatin
receptor-dependent mechanisms regulating calcitonin
secretion and cell proliferation.

Beneficial effects of a combination of SSAs with
interferon (alleviation of symptoms and a reduction in
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calcitonin and CEA concentrations with no significant
change in tumour lesions size in 6 patients, improve-
ment of symptoms without major tumour regression in
7 patients) or recombinant interleukin 2 (IL-2) (partial
response in 3 patients and stable disease in 3 patients)
in MTC patients were also noted [4, 6].

Other, partly experimental, therapeutic methods
for MTC including PRRT targeting CCK2 receptors,
external beam radiotherapy (EBRT) for lung, bone,
and brain metastases, and novel TKIs, particularly
the RET inhibitor selpercatinib, recently approved by
the Food and Drug Administration (FDA) for therapy of
advanced or metastatic RET-mutant medullary thyroid
cancer, are options, if available.

In conclusion, the optimal therapeutic approach to med-
ullary thyroid cancer is still to be established. The rarity
of the disease, particularly requiring systemic treatment,
limits the possibility of large randomized controlled
trials on different therapeutic modalities. The choice
of and response to therapies may be influenced by
the patients” age, comorbidities, and the molecular
and genetic profile of the tumour (including driver
mutations, receptors expression, or desensitization in
the course of treatment). It seems that desensitization of
somatostatin receptors is one of the causes of long-term
SSAs treatment failure in MTC patients.
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