
1 23

Endocrine
International Journal of Basic and
Clinical Endocrinology
 
ISSN 1355-008X
Volume 62
Number 1
 
Endocrine (2018) 62:46-56
DOI 10.1007/s12020-018-1583-7

The antiproliferative effect of pasireotide
LAR alone and in combination with
everolimus in patients with medullary
thyroid cancer: a single-center, open-label,
phase II, proof-of-concept study
Antongiulio Faggiano, Roberta Modica,
Rosa Severino, Luigi Camera, Rosa
Fonti, et al.



1 23

Your article is protected by copyright and

all rights are held exclusively by Springer

Science+Business Media, LLC, part of

Springer Nature. This e-offprint is for personal

use only and shall not be self-archived in

electronic repositories. If you wish to self-

archive your article, please use the accepted

manuscript version for posting on your own

website. You may further deposit the accepted

manuscript version in any repository,

provided it is only made publicly available 12

months after official publication or later and

provided acknowledgement is given to the

original source of publication and a link is

inserted to the published article on Springer's

website. The link must be accompanied by

the following text: "The final publication is

available at link.springer.com”.



Endocrine (2018) 62:46–56
https://doi.org/10.1007/s12020-018-1583-7

ENDOCRINE TRIALS

The antiproliferative effect of pasireotide LAR alone and in
combination with everolimus in patients with medullary thyroid
cancer: a single-center, open-label, phase II, proof-of-concept study

Antongiulio Faggiano 1
● Roberta Modica1 ● Rosa Severino2

● Luigi Camera2 ● Rosa Fonti3 ● Michela Del Prete4,5 ●

Maria Grazia Chiofalo6
● Massimo Aria7 ● Piero Ferolla8 ● Giovanni Vitale9,10 ● Luciano Pezzullo6

● Annamaria Colao1

Received: 15 December 2017 / Accepted: 14 March 2018 / Published online: 23 March 2018
© Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract
Purpose Medullary thyroid cancer (MTC) is a neuroendocrine tumour of the thyroid C cells. Pasireotide, a multi-receptor
targeted somatostatin analogue, and everolimus, an inhibitor of mTOR, showed antitumour properties in neuroendocrine
tumours. Aim of this study was to evaluate pasireotide alone and in combination with everolimus in patients with MTC.
Methods Patients with progressive metastatic or persistent postoperative MTC received pasireotide LAR 60 mg/m for at
least 6 months. Patients exhibiting progressive disease received everolimus 10 mg/d as combination therapy. Primary
endpoint was progression free survival (PFS). Secondary endpoints included, overall survival, objective response rates,
change in circulating markers, safety. Study registration no. NCT01625520.
Results Nineteen consecutive patients were enrolled. Median follow-up was 31 months. Median PFS with pasireotide was
36 months (95% CI: 19.5–52.5). Nine patients (47%) had tumour progression: seven of them started everolimus in com-
bination with pasireotide, achieving a median PFS of 9.0 months (95% CI: 0–21.83). Five of them (71%) had further tumour
progression, one objective response (14.3%), one stopped treatment because of pulmonary embolism. Pasireotide alone and
with everolimus was safe and required withdrawal only in one case. Diarrhoea and hyperglycaemia were the most frequent
adverse events with pasireotide (grade 3 in 5.3% each). Hyperglycaemia was the most frequent grade 3 toxicity with the
combination therapy (28.6%).
Conclusions Pasireotide therapy shows antiproliferative effects in persistent postoperative MTC suggesting further inves-
tigation on larger series of patients. In progressive MTC lesions, the combination pasireotide plus everolimus may be of
benefit. Both schemes were safe and well tolerated.

Keywords Medullary thyroid cancer ● Pasireotide ● Everolimus ● Neuroendocrine Tumours

* Antongiulio Faggiano
afaggian@unina.it

1 Department of Clinical Medicine and Surgery, Federico II
University, Naples, Italy

2 Department of Advanced Biomedical Sciences, Radiology,
Section of Diagnostic Imaging, University “Federico II”,
Naples, Italy

3 Institute of Biostructures and Bioimages - National Research
Council, Naples, Italy

4 Department of Radiology and Nuclear Medicine, and Cancer
Research Center, Université Laval, Quebec City, Canada

5 Department of Medical Imaging, and Oncology Branch of
Research Center, CHU de Québec, Université Laval, 11 côte du
Palais, Quebec City (QC) G1R 2J6, Canada

6 Thyroid and Parathyroid Surgery Unit, Istituto Nazionale per lo
studio e la cura dei tumori “Fondazione G. Pascale” - IRCCS,
Naples, Italy

7 Department of Economics and Statistics, University Federico II,
Naples, Italy

8 Department of Medical Oncology, Multidisciplinary NET Group,
Umbria Regional Cancer Network and University of Perugia,
Perugia, Italy

9 Department of Clinical Sciences and Community Health
(DISCCO), University of Milan, Milan, Italy

10 Laboratory of Endocrine and Metabolic Research, Istituto
Auxologico Italiano IRCCS, Milan, Italy

12
34

56
78

90
()
;,:

12
34
56
78
90
();
,:

Author's personal copy

http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-018-1583-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-018-1583-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-018-1583-7&domain=pdf
http://orcid.org/0000-0002-9324-3946
http://orcid.org/0000-0002-9324-3946
http://orcid.org/0000-0002-9324-3946
http://orcid.org/0000-0002-9324-3946
http://orcid.org/0000-0002-9324-3946
mailto:afaggian@unina.it


Introduction

Medullary thyroid cancer (MTC) is a well-differentiated
neuroendocrine tumour (NET) of the thyroid parafollicular
cells, accounting for 1–2% of all thyroid cancers. Total
thyroidectomy and adequate neck dissection are effective in
patients with localized disease. However, many patients
with MTC show persistence of disease after surgery [1].

An effective therapy is nowadays available for MTC
persistent after surgery. Vandetanib and cabozantinib are
molecular targeted agents approved for treatment of MTC.
However their use should be weighted by considering
tumour progression and risk/benefit ratio for the patient.
These drugs should not be considered for patients with no
tumour lesions at imaging, as well as in those with
asymptomatic not progressive small tumour burden [2].

Somatostatin analogues and mTOR inhibitors have been
also taken in consideration in this setting. Octreotide and
lanreotide mainly target the somatostatin receptor subtype
(sst)2, resulting in citotastic effects in well differentiated low
proliferating NET. However no significant antiproliferative
activity has been reported in MTC [3–5]. Pasireotide
(SOM230), a novel somatostatin analogue with high-
binding affinity for sst1, sst2, sst3 and sst5, could be of
benefit in MTC, which are characterized by high expression
of sst other than sst2 [6]. Pasireotide has been evaluated in
well-differentiated grade 1–2 gastroenteropancreatic and
lung NET, showing antisecretory and potential antitumour
properties [7, 8], while no data are available in MTC, with
the exception of a single patient with metastatic MTC and
ectopic ACTH syndrome well controlled by pasireotide [9].

Everolimus is an inhibitor of mTOR, a central regulator of
growth/proliferation, cellular metabolism and angiogenesis,
which is involved in NET development [10]. This compound
has shown antitumour benefit in patients with gastro-
enteropancreatic and lung NET alone and in combination with
octreotide LAR [11, 12]. In patients with progressive MTC,
treatment with everolimus was first reported to exert anti-
proliferative activity in case reports [13, 14], then in 71% of
cases from a subgroup analysis of a phase 2 trial [15].

The aim of this study was to evaluate the efficacy of
pasireotide in patients with progressive metastatic or post-
operative persistent MTC. The efficacy of pasireotide in
combination with everolimus in patients who progressed
under pasireotide alone was also evaluated.

Materials and methods

Study design and patient eligibility

The study was designed as a prospective, open-label,
phase 2, proof-of-concept study and performed in the

NET Center of Naples, a multidisciplinary Center for the
diagnosis and therapy of NET. The study enrolled patients
with histopathologically confirmed progressive metastatic
or postoperative persistent MTC. Patients were enrolled in
accordance with an approved protocol, international
standards of good clinical practice, institutional review
board approval, and institutional safety monitoring, and
written informed consent document was provided by
patients or their legal representatives. The study was
registered at ClinicalTrials.gov (#NCT01625520). In
October 2011 the study protocol received institutional
review board approval and in February 2012 the trial
commenced enrollment. Recruitment was completed in
July 2014.

To be eligible for the study patients were required to be
adult aged at least 18 years with histologically proven
MTC, metastatic or loco-regional stage, not susceptible to
be cured by surgery or relapsing / persistent after surgery,
and at least one lesion that could be accurately measured
in at least one dimension as 1·0 cm or greater by spiral
computed tomography scan. Alternatively, patients with-
out clear radiologically measurable lesions but with
escalating serum calcitonin levels, assessed once a month
for at least three months before study entry, according to
RECIST definitions (elevation of the marker for at least 25
%) could be eligible [16]. Performance status ECOG ≤ 2,
life expectancy ≥ 6 months, adequate organ function were
also required. In women of childbearing potential a
negative serum pregnancy test within 14 days of study
entry was required. Patients with a known history of
impaired fasting glucose or diabetes mellitus could be
included, with close blood glucose and antidiabetic
treatment monitoring throughout the trial and adjustments
as necessary. Individuals were excluded from participa-
tion if they had signs of recurrence of prior or concomitant
malignancies (within the last 3 years or requiring active
treatment) other than MTC (with the exception of pre-
vious basal cell skin cancer, previous cervical carcinoma
in situ); unstable systemic diseases, any active or uncon-
trolled infection/disorders (except for Hep B and Hep C
positive patients), liver cirrhosis, chronic active or per-
sistent hepatitis, severely impaired lung function, active
bleeding diathes, fatal or life-threatening autoimmune and
ischemic disorders, psychiatric condition or laboratory
abnormality that may increase the risk associated with
study participation or study drug administration, or may
interfere with the interpretation of study results, and in the
judgement of the investigator would make the patient
inappropriate for entry into this study; gallstone disease;
congestive heart failure (NYHA Class III or IV), unstable
angina, sustained ventricular tachycardia, ventricular
fibrillation, clinically significant bradycardia, advanced
heart block or a history of acute myocardial infarction
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within the six months preceding enrollment; QTcF at
screening > 450 msec, history of syncope or family history
of idiopathic sudden death, sustained or clinically sig-
nificant cardiac arrhythmias, risk factors for torsades de
pointes; pregnant or breast-feeding patients; known
hypersensitivity to somatostatin analogues; prior therapy
with mTOR inhibitors; participation in a clinical trial to
test an investigational drug within 4 weeks prior to visit 1.
Previous treatments with chemotherapy, radiotherapy,
locoregional therapy (eg, liver embolization), octreotide,
lanreotide or interferon were permitted providing that
toxicity has resolved to < grade 1 at study entry and that
last treatment was at least 4 weeks prior to baseline
assessment.

Procedures

Pasireotide LAR 60 mg was administered intramuscularly
every 28 ± 2 days. Study drug pasireotide LAR i.m. depot
injections was supplied by Novartis as a powder in vials
containing 20 mg and 40 mg labelled as SOM230 LAR
(Novartis Farma S.p.A.), with ampules containing 2 mL of
vehicle (for reconstitution). Oral everolimus (RAD001,
Novartis Farma S.p.A.) was administered at the dose of
10 mg per os a day. Study drug everolimus was supplied in
open-label packaging by Novartis as tablets of 5 mg
strength, blister-packed under aluminum foil in units of 10
tablets and dosed on a daily basis.

All patients started with the same treatment, as a
monotherapy with pasireotide LAR i.m. After 3 months of
treatment efficacy was evaluated. Patients benefiting from
the treatment continued with the monotherapy (stable dis-
ease or better according to RECIST 1.1) until progression,
start of new cancer therapy, withdrawal of informed con-
sent, occurrence of unacceptable toxicity [16]. Patients
progressing were switched to the combination therapy with
pasireotide LAR i.m. and oral everolimus. Patients with
obvious progressions seen before the 3 months evaluation
were switched also. Evaluation of response to the treatment
with the combination was after 3 months. Patients were
treated for at least 6 months. Patients who profited from the
treatment (stable disease or better according to RECIST 1.1)
were offered to continue on the study drug during a follow
up phase, either in combination or in monotherapy. Follow-
up continued until the patient had documented disease
progression according to RECIST 1.1 criteria or started
another cancer therapy [16]. For patients who were unable
to tolerate the protocol-specified dosing schedule, dose
adjustments were permitted in order to keep the patient in
the study. Dosage reductions were required in response to
preset adverse event parameters. Patients whose treatment
was interrupted or permanently discontinued due to an
adverse event or abnormal laboratory value were followed

at least weekly until resolution or stabilization of the event.
Patients discontinued the study if a dose delay of >1 month
for pasireotide and ≥21 days for everolimus occurred. All
patients were followed for adverse events and serious
adverse events for 56 days following the last dose of
pasireotide LAR and for 28 days following the last dose of
everolimus.

Radiological tumour response was assessed by contrast-
enhanced CT according to RECIST 1.1 criteria. Tumour
response was assessed every three months for the first
6 months of pasireotide monotherapy, as well as for the first
six months of pasireotide plus everolimus combination
therapy. Serum calcitonin and CEA measurements were
performed every three months. Commercially available kits
were used to assay calcitonin and CEA serum concentra-
tions. Safety was assessed according to the Common Ter-
minology Criteria for Adverse Events (CTCAE) version
4.0. Clinical symptoms and biochemical parameters were
evaluated monthly.

Outcomes

The primary endpoint was the progression free survival
(PFS) under treatment with pasireotide LAR, according to
RECIST 1.1 [16]. PFS was defined as the time from first
study drug administration to objective tumour progression.
If a patient has not had an event, PFS was censored at the
date of last adequate tumour assessment. Additionally,
subjects who started a new anti-cancer therapy prior to
documented progression of disease were censored at the
date of the last tumour assessment, prior to the start of the
new therapy. Secondary endpoints included PFS with
pasireotide LAR plus everolimus, objective tumour
response rate, overall survival (OS), biochemical response
by considering changes from baseline in serum calcitonin
and CEA concentrations, and safety. Safety was evaluated
using assessment of adverse events and laboratory data. The
assessment of safety was based on the frequency of adverse
events and on the number of laboratory values that are new
or worsening based on CTCAE v4.0. Other safety data (e.g.,
vital signs) were considered appropriately.

Statistical methods

Primary efficacy and safety analyses were conducted at end
of study for all patients. For all efficacy analyses, the ITT
population was used. For all safety analyses, the safety
population was used. The ITT population consisted of all
patients that received at least one dose of study drug and
had at least one post-baseline assessment of the primary
efficacy variable. PFS was analysed explored graphically by
using the Kaplan–Meier survival estimates. No interim
analysis was planned. The Safety Population consisted of all
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patients that received at least one dose of study drug and
was analysed according to treatment received. Of note, the
statement that a patient had no adverse events also con-
stituted a safety assessment.

Results

Patient characteristics

As of 31 January 2017, the date of data cutoff for the pri-
mary analysis, 23 patients had been screened and 19 eligible
patients had been enrolled and treated with pasireotide. Four
out of the 23 screened patients did not meet inclusion cri-
teria (n= 3) or decline to participate the study (n= 1). All
the 19 enrolled patients completed at least six months of
treatment with pasireotide. Median follow-up was
31 months (range, 6–59). Median follow-up with pasireo-
tide alone was 26 months (range, 3–59). Patient character-
istics at baseline are shown in Tables 1 and 2. At the time of
the primary analysis, treatment was still ongoing in eight
patients, seven of them with pasireotide alone and one of
them with pasireotide and everolimus in combination.

Total thyroidectomy plus lymphadenectomy was per-
formed in all patients and nodal involvement was positive in
all of them but one. At enrollment, 15 patients had mea-
surable tumour lesions according to RECIST 1.1 (79%).
Four patients were not found to harbour measurable lesions
but encountered the RECIST 1.1 criteria for tumour marker
progression (21%).

111In-Octreotide single photon emission tomography
(111In-Octreotide SPECT) was performed in all patients by
using using the commercially available kit OctreoScan
(Covidien Italia S.p.A., Segrate, Milan, Italy). Tumour
uptake was scant, being negative in 9 of 19 and weakly
positive in the remaining 10 (Krenning score 1–2 in 8 cases
and score 3 in 2 cases).

Efficacy assessment

Monotherapy with pasireotide

Median PFS with pasireotide alone was 36 months (95%
CI: 19.5–52.5) (Fig. 1). Nine patients out of the 19 had
tumour progression (47%): seven of them started ever-
olimus in combination with pasireotide. Two patients
decided to interrupt the trial and did not start everolimus.
Among the ten patients who did not experience progression
under pasireotide alone, one discontinued the treatment due
to the occurrence of a second cancer (colon cancer) at 22-
month follow-up. Two other patients discontinued the
treatment at 6 and 12-month follow-up. None of the patients

treated with pasireotide in monotherapy experienced an
objective tumour response (Fig. 2).

The median PFS was significantly lower in patients with
time to tumour progression before the study ≤ 1 year than in
those with time to progression > 1 year (p < 0.05), as well as
in patients with doubling time of serum calcitonin and CEA
levels ≤ 1 year before the study than in those with doubling
time > 1 year (p < 0.001). At the multivariate analysis, the
doubling time of CEA was the best predictor of progression
(ExpB: 0.38, p= 0.003).

A significant decrease of serum calcitonin concentrations
was observed in five patients (26%), while progression in
six (32%). In eight other cases (42%) calcitonin con-
centrations did not varied significantly (Fig. 3). A sig-
nificant decrease of serum CEA concentrations was
observed in two patients (10%), progression in 11 (58%),
stability in the remaining six cases (32%) (Fig. 3). In 10%
of cases a biochemical response was observed for both
markers. Serum calcitonin and CEA variations were not
significantly associated to radiological changes (p= 0.43; p
= 0.14, respectively).

Median PFS was similar between patients with positive
and negative 111In-Octreotide SPECT tumour uptake (p=
0.19).

Combination therapy pasireotide plus everolimus

In the seven patients treated with pasireotide plus ever-
olimus, the median PFS was 9.0 months (95% CI: 0–21.83):
five of them had further tumour progression, while one
patient discontinued the treatment for the occurrence of
pulmonary embolism. An objective tumour response was
observed in one patient, 6 months after starting the com-
bination therapy.

Two patients had a significant decrease of both serum
calcitonin and CEA concentrations, while four other
patients had significant progression of both markers. One
patient showed both calcitonin and CEA stability. Serum
calcitonin and CEA variations were not significantly asso-
ciated to radiological changes (p= 0.81).

Overall survival (OS)

Among the 19 patients enrolled in the study, the median
overall survival was not reached, while survival rate at 6
and 36 months was 95 and 84%. Five patients (26%) died of
disease after completing the study. Among the seven
patients treated with pasireotide plus everolimus, the med-
ian OS was 41 months. At the time of primary analysis, four
patients were alive, and three have died of disease after
completing the study.
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Clinical response and safety assessment

Monotherapy with pasireotide

The most CTCAE grades 3 toxicities were diarrhoea (5.3%)
and hyperglycaemia (5.3%) (Table 3). Both were managed

without need to stop or decrease pasireotide in any patient.
In one patient pasireotide was stopped because of the
development of a non-treatment related secondary malig-
nancy (i.e., colon cancer). No CTCAE grades 4–5 toxicities
occurred.

Combination therapy pasireotide plus everolimus

The CTCAE grades 3 toxicities were hyperglycaemia
(28.6%), fatigue (14.3%) and dyspnoea (14.3%) (Table 4).
The patient with grade 3 dyspnoea had a diagnosis of pul-
monary embolism and therefore discontinued the treatment
with everolimus. None of the other patients need to stop the
treatment. No CTCAE grades 4–5 toxicities occurred.

Discussion

MTC is a rare NET which frequently persists after surgery.
It generally growths slowly metastasizing to neck and
mediastinum lymph nodes as well as to bone, liver and
more rarely to other organs [1, 2]. If not cured by surgery,
MTC represents a challenge for physicians because there is
currently a lack of available therapies with proven survival
benefit for MTC. In patients with distant metastases, a 5-
year survival of 26% is reported [17]. Two molecular tar-
geted agents, vandetanib and cabozantinib, have recently
been shown to impact on PFS in patients with advanced
MTC [18, 19]. However, their use should be restricted to
patients with significant tumour burden and well-established
tumour progression, in order to achieve a positive risk/
benefit ratio [2].

In many patients with postoperative MTC persistence,
the disease activity is indicated, at the beginning, by high
and progressively increasing circulating levels of calcitonin
only without radiologically evident metastases and then,
often after many years, it results in a slow metastatic spread.
Nowadays, there is no effective therapy to treat and cure
postoperative persistent MTC patients before the occurrence
of distant metastases. In this setting, to arrest the disease at
an early stage when it is characterized by biochemical
progression only or even in case of small non-progressive
tumour lesions may be effective to prevent the subsequent
development of distant metastases. Somatostatin analogues
could be an interesting option at this purpose, since they
have been demonstrated to be active in NET [20, 21]. The
low side effect profile of this category of compounds may
be helpful to treat MTC patients who present with asymp-
tomatic disease. Octreotide and lanreotide act preferentially
through the sst2. In MTC, these compounds have been
reported to exert anti-secretive effects on calcitonin but no
anti-proliferative effects [3–5]. One possible explanation for
this poor response is to find in the peculiar profile of sst

Table 2 Patients’ characteristics: cumulative data

Characteristics Patients (n= 19)

Age at enrollment (yr)

Mean 60.5

Median (range) 64 (26–82)

Sex

Male 13

Female 6

RET status

Positive 0

Negative 19

ECOG performance status

0 8

1 10

2 1

Site of metastases

Lymph node 18

Liver 4

Bone 4

Lung 7

Time since diagnosis (months)

Mean 97

Median (range) 72 (6–336)

Time since last tumour progression

≤1 year 8

>1 year* 11

Doubling time of serum calcitonin concentrations

≤1 year 4

>1 year 15

Doubling time of serum CEA concentrations

≤1 year 7

>1 year 12

Prior therapies

Radiotherapy 2

Chemotherapy 1

Biotherapy 8

Symptom/Signs/Comorbidities at enrollment

Diarrhoea grade 1/2 2/5

Pain grade 1/2 2/1

Fatigue grade 1/2 1/1

Hyperglycemia grade 1 4

Hypercholesteremia grade 1 2

Arterial hypertension grade 1/2 5/1

*Six patients had no tumour progression after the last surgery

CEA carcinoembryonic antigen
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expression in MTC where sst1, sst3, sst5 are expressed at
least as sst2 [6]. For this reason, pasireotide, a new soma-
tostatin analogue with high affinity for sst1, sst2, sst3, sst5
can be effective as antiproliferative agent in MTC. No data
are available by now about therapy with pasireotide in
MTC, except for a clinical case reporting on the effective-
ness of this compound in controlling a MTC-related ectopic
ACTH syndrome [9]. The current study is the first one
investigating the role of pasireotide in patients with MTC.
Although no objective response was observed, the median
PFS with pasireotide was 36 months. In the phase 3 trial
with vandetanib, Wells and coworkers reported a median
PFS of 30.5 months in the treatment group and 19.3 in the
placebo group [19]. With the due differences regarding
study design and sample amplitude, this study is compar-
able to the current one in terms of study population because
both included patients regardless of tumour progression.
Therefore the prolongation of PFS to 36 months in patients
who received pasireotide should be considered relevant.
Pasireotide resulted to be not effective in aggressive
tumours, suggesting an antiproliferative role of this agent in
those cases with small not progressive lesions or in those
with biochemical persistence but not tumour evidence at
imaging. On the contrary, pasireotide has not to be used in
progressive MTC.

In this study, sst imaging uptake was not predictive of
response to pasireotide. This is not surprising if we consider
the sst profile of MTC as well as the binding profile of
pasireotide. Further studies need to be performed to assess
pasireotide activity in vivo in relation to sst expression on
MTC tissue samples. These data could be useful to select
the best candidate for therapy with pasireotide in MTC. On
the other hand, it has to be underlined that therapy with
somatostatin analogues has been also used in NET inde-
pendently by the sst imaging score, because these agents
also exert indirect effects not related to binding to sst in
tumour cells.

Finally the median OS was not reached in this study.
This result could be explained by the fact that more than
half patients were not progressive the year before enroll-
ment. It would be interesting, anyway, to further evaluate
this point in a dedicated trial.

With regard to the combination therapy with pasireotide
and everolimus, promising results were observed consisting
in a median PFS of 9.0 months and an objective response
rate of 14.3%. These results are comparable with those
reported by Schneider et al. in a subgroup analysis of a
phase 2 trial performed in advanced thyroid cancer [15]. In
this setting, seven MTC patients, all in radiological pro-
gression, were treated with everolimus showing stable

Fig. 1 Kaplan–Meier estimate of
progression-free survival
measured in all patients (n= 19)
from pasireotide treatment
initiation to disease progression
or death, whichever occurred
first. Vertical lines show
censored events. RECIST=
Response Evaluation Criteria in
Solid Tumours. The median
progression-free survival was
36 months (95% CI: 19.5–52.5).
As of 31 January 2017, a total of
nine events of disease
progression or death had
occurred
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disease in 71% and a median PFS of about 7.7 months.
Study populations were identical for number of patients and
tumour progression, while they differed for combination
with pasireotide only in the current study and previous
treatment with tyrosine kinase inhibitors only in the
Schneider study [15]. These differences could explain the

slight better results in our study. Previous in vivo and
in vitro studies suggested that everolimus with somatostatin
analogues have synergistic effects. The first evidence of
clinical activity of everolimus on clinical and tumour
response was reported in two patients with advanced pro-
gressive MTC treated with a combination therapy ever-
olimus plus octreotide [14]. In vitro studies on MTC cell
lines supported a significant antitumour activity of ever-
olimus in this setting, not only by inhibiting cell prolifera-
tions but also inducing senescence [14, 22], while the
combination of octreotide/pasireotide with everolimus was
more powerful to inhibiting cell proliferation in NET cell
lines than either agent alone [23].

A phase 2 trial with pazopanib, a multi-target tirosine
kinase inhibitor, showed similar results as the current
study in 35 advanced MTC with tumour progression at
enrolment [24]. The median PFS was 9.4 months and the
objective response rate was 14.3%. However, the median
OS was 19.9 months in this study, with 22 of 35 patients
died of disease at the time of data lock [24]. In the current
study, the overall survival since the time of everolimus
start to the time of primary analysis was 41 months.
A possible explanation for this difference was that our
patients were naïve for targeted therapies which could be
used after progression with pasireotide and everolimus.
There is a still higher difference if we compare the
current study with that by Schneider et al., where the
seven MTC patients had a median overall survival of
30 weeks, being for the most pre-treated with tyrosine
kinase inhibitors [15].

Together with the anti-tumour efficacy, both pasireotide
monotherapy and everolimus were also effective on calci-
tonin and CEA serum concentrations. Nevertheless, there
was no concordance between serum marker and radiological
changes, in line with previous studies [15]. This suggests
that antitumour and antisecretory activity of pasireotide, as
well as everolimus, could be independent and neither cal-
citonin nor CEA can be reliable predictors of MTC response
to these drugs.

As expected, pasireotide was well tolerated. Adverse
events were for the most grade 1–2 and did not require drug
interruption or discontinuation. Hyperglycaemia was the
most common side effect, which was effectively managed
by anti-diabetes regimens and drugs. This optimal safety
profile fits well with the possible role of pasireotide in
asymptomatic not progressive MTC patients. The combi-
nation therapy with everolimus was associated to a wor-
sened safety profile. The higher rate of hyperglycaemia as
compared to the other everolimus MTC study is clearly due
to the synergistic effects of pasireotide and everolimus on
glucose homeostasis [15]. However, no grade 4 toxicity was
observed, and the safety profile remained better than
pazopanib, vandetanib and cabozantinib [18, 19, 24].

Fig. 2 Contrast-enhanced multi-detector CT in a 56 yrs old male with
metastatic MTC. Transverse 5 mm thick images of mediastinum are
shown at the baseline evaluation (a), on pasireotide alone (b) and on
pasireotide+ Everolimus therapy (c). While no adenopathies are
depicted at the baseline evaluation (a), both axillary as well as med-
iastinal adenopaties can be appreciated in B with the largest cross-
sectional diameter in the Barety lodge (arrow-head). After 6 month of
Pasireotide+ Everolimus therapy, a significant (>50%) reduction in
the largest diameter of the target lesion is depicted indicating a partial
response according to RECIST 1.1 criteria
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Fig. 3 Percentage change in
serum calcitonin and
carcinoembrionic antigen (CEA)
variation from baseline over
time for all patients (n= 19).
Upper dotted line represents
progression at 50% and lower
dotted line represents the
RECIST boundary for
biochemical response at 50%

Table 3 Pasireotide adverse
events (patients n= 19)

Adverse events Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Fatigue 1

Depression 2

Pain 2 1

Diarrhoea 9 2 1

Nausea 2

Hyperglycemia 8 4 1

Hypercholesterolemia 1

Hypocalcemia 1

Rash 1

Alanine aminotransferase increased 1

Aspartate aminotransferase increased 1

Cholelitiasis 1

Adrenal insufficiency 1

Secondary malignancy 1

Table 4 Pasireotide plus
everolimus adverse events
(patients, n= 7)

Adverse events Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Anaemia 1

Leukopenia 1

Fatigue 1 1

Depression 1

Pain 1 1

Diarrhoea 1 2

Nausea 1

Hyperglycemia 2 2

Hypercholesterolemia 1

Hypertriglyceridemia 1

Hypocalcemia 1

Mucositis/Stomatitis 2

Dysphonia 1

Dyspnea 1

Alanine aminotransferase increased 1

Aspartate aminotransferase increased 1
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Conclusions

Pasireotide LAR could represent an effective and safe sys-
temic treatment, in order to delay tumour progression, in
patients with postoperative persistent MTC with small not
progressive lesions or biochemical progression only. To
combine pasireotide with everolimus in patients with pro-
gressive MTC could be an intriguing possible approach.
The definitive role of pasireotide therapy, as well as the
combination therapy pasireotide plus everolimus in MTC,
remain to be established in randomized trials on larger
series of patients.
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