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Simple Summary: Prior clinical studies showed modest activity for single agent everolimus and
somatostatin analogues in different subtypes of thyroid cancer; the combination of everolimus and
somatostatin analogue was synergistic in preclinical models of thyroid cancer. This randomized trial
showed that the combination was more effective than a single agent and the sequence of single agent
everolimus followed by the delayed combination of everolimus and pasireotide-LAR achieved the
best efficacy and was the optimal combination strategy.

Abstract: Purpose: Aberrant mTOR pathway and somatostatin receptor signaling are implicated in
thyroid cancer and offer potential therapeutic targets. We assessed the clinical efficacy of everolimus
and Pasireotide long-acting release (LAR) in radioiodine-refractory differentiated thyroid cancer
(DTC) and medullary thyroid cancer (MTC). Patients and methods: Adults with progressive MTC and
DTC untreated or treated with no more than one systemic agent were eligible. The trial was designed
to establish the most promising regimen and the optimal combination sequence. Patients were
randomized to start treatment with single agent everolimus (10 mg QD; Arm A), pasireotide-LAR
(60 mg intramuscular injection, Q4 weeks; Arm B), or the combination (Arm C). At initial progression
(PFS1), patients on Arm A or B switched to the combination and continued until progression (PFS2).
Efficacy was measured by RECIST criteria. Results: Study enrolled 42 patients: median age 65 years;
female 17 (40.5%); White 31 (73.8%), African American 6 (14.3%), others 5 (11.9); DTC 32 (76.2%);
MTC 10 (23.8%). There was no objective response by RECIST criteria across the three arms. Median
and 1-year PFS1 rates were 8.3, 1.8, 8.1 months and 49.9%, 36.4%, 25.0% for Arms A, B, C, respectively.
Median and 1-year PFS2 rates were 26.3, 17.5, 8.1 months and 78.4%, 70.0%, 25% for Arms A, B, C,
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respectively. The most frequent adverse events were anemia, stomatitis, fatigue, hyperglycemia, and
hypercholesterolemia. Conclusions: The combination of everolimus and pasireotide-LAR showed
promising efficacy over single agent. The delayed combination of everolimus and pasireotide-LAR
following progression on single agent everolimus appeared intriguing as a combination strategy.

Keywords: thyroid cancer; somatostatin receptor; everolimus; pasireotide; combination; medullary
carcinoma; TOR Serine–Threonine Kinases

1. Introduction

Advanced thyroid cancer remains a significant challenge with limited therapeutic
options. Lenvatinib, cabozantinib, vandetanib, and sorafenib have established efficacy,
leading to regulatory approval [1–4]. However, the disease control achievable with these
agents lasts less than 2 years on average. Despite the implicated role for somatostatin
receptor activity in thyroid proliferation, anecdotal reports of treatment with somatostatin
analogues, octreotide, and lanreotide in differentiated thyroid cancer patients showed
quite modest efficacy [5–8]. Pasireotide is a new generation somatostatin analogue that
targets four of the five known isoforms of the somatostatin receptor [9–11]. This broad
activity is expected to result in a greater antitumor effect compared to subtype 2 selective
somatostatin analogues like lanreotide and octreotide.

Isolated inhibition of the mTOR pathway through downstream blockade with ra-
pamycin analogues engenders a compensatory activation of survival pathway response
with increased signaling through AKT, MEK/ERK, and EGFR [12–15]. Conversely, a dual
blockade of the mTOR and alternative survival pathways results in increased efficacy [12–14].
The combination of somatostatin analogue octreotide and mTOR inhibitor everolimus
led to greater efficacy in preclinical models of thyroid cancer and clinically in pancreatic
neuroendocrine tumors [16–18]. Because somatostatin analogue sensitizes tumor cells
to mTOR inhibition and can also reverse resistance to mTOR inhibition through its inhi-
bition of Akt [19,20], we expect that the combination of pasireotide long-acting release
(LAR) and everolimus will result in even greater antitumor efficacy. It remains unclear,
however, whether initial mTOR inhibitor therapy to first induce cellular addiction to the
compensatory survival pathway is superior to the reverse schedule of blocking the survival
pathway prior to mTOR inhibition. Additionally, the superiority of either of these schedules
over simultaneous inhibition with combined mTOR and, for instance, a PI3/Akt inhibitor
is yet to be established in the clinical setting.

This trial was designed to demonstrate clinical single agent activity of everolimus
and pasireotide LAR. It also sought to establish whether efficacy is best improved by
the immediate combination of both agents versus delayed combination where patients
starting with a single agent received the combination of both agents at the time of disease
progression.

2. Materials and Methods

The primary objective of this phase II trial was to compare the efficacy of everolimus,
pasireotide LAR, and their combination in radioactive iodine (RAI)-refractory differen-
tiated thyroid cancer (DTC) and medullary thyroid cancer (MTC) using two co-primary
endpoints, objective response rate (ORR), and progression-free survival (PFS). The study
was approved by the respective Institutional Review Board (IRB) at both participating
sites. Study participants provided a written informed consent prior to undergoing any
study-related procedures. The study was registered at www.clinicaltrials.gov with the
reference NCT01270321.

Patients were eligible for this trial if they were ≥18 years of age with histologic
diagnosis of thyroid cancer (papillary, follicular, and medullary) that had progressed within
the previous 12 months. Patients with DTC were required to have refractory disease or

www.clinicaltrials.gov
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not be eligible for further treatment with RAI as defined by one of the following criteria:
no iodine uptake on a post-RAI treatment scan (obtained in the presence of low iodine
diet and adequate thyroid stimulating hormone (TSH) stimulation) in an anatomically
defined lesion that qualified as target lesion by the Response Evaluation Criteria in Solid
Tumours (RECIST) criteria (if there was demonstrable iodine uptake, the last RAI treatment
(≥100 mCi) was given within the prior 16 months or if given more than 16 months before
enrollment, there was evidence of disease progression after each of the previous two RAI
treatments performed within 16 months of each other); maximum cumulative lifetime
dose of RAI treatments of ≥600 mCi; intolerant of RAI or with heavy disease burden that
in the opinion of the treating physician is not likely to benefit from further RAI. Other
eligibility criteria were the presence of at least one site of measurable disease, according to
RECIST criteria version 1.1; good performance status of 0–2 on the Eastern Cooperative
Oncology Group (ECOG) scale; adequate organ function as indicated by absolute neutrophil
count (ANC) ≥1.5 × 109/L, platelets count ≥100 × 109/L, hemoglobin >9 g/dL; serum
bilirubin ≤1.5 × upper limits of normal (ULN), serum transaminases ≤3 × ULN, and
serum creatinine ≤1.5 × ULN.

Reasons for exclusion from the study included prior treatment with systemic agent
(this was later amended to allow for no more than 1 prior systemic treatment); a condition
that led to impairment of gastrointestinal function that may have altered the absorption of
everolimus; chronic treatment with systemic steroids or other immunosuppressive agents;
uncontrolled diabetes mellitus or elevated fasting plasma glucose >1.5 ULN; symptomatic
cholelithiasis or risks of Torsades de Pointes, including prolonged QTcF >470 millisecond,
clinically significant cardiac arrhythmias, and a history of syncope or family history of
idiopathic sudden death.

Study design: The study was designed as an open-label, 3-arm, randomized phase
II clinical trial to study the single agent and combined efficacy of pasireotide LAR and
everolimus in thyroid cancer patients (Figure 1). Patient randomization was stratified
by histology (medullary versus non-medullary thyroid cancer). To explore the optimal
schedule of administration, patients who were initially randomized to a single agent arm
were allowed to receive the second agent in combination with the initial agent at the time
of disease progression.
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Figure 1. Randomization of patients enrolled on study to single agent everolimus, pasireotide LAR, or
the combination. PFS1 was measured from initiation of treatment until the time of initial progression.
PFS2 is the interval from treatment initiation until progression on the combination regimen. Note
that PFS1 is the same as PFS2 for Arm C.
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Treatment: Everolimus was administered at a standard dose of 10 mg once daily, orally,
continuously on days 1 to 28 of a scheduled 28-day cycle. Pasireotide LAR was given as an
intramuscular injection 60 mg once on day 1 of each cycle. Patients remained on treatment
until evidence of disease progression, intolerable toxicity, or withdrawal of consent.

Statistical considerations: The study design was a randomized screening design with
three arms, and the arm that met the prespecified efficacy threshold would be picked as
the winner for further clinical testing in a future trial. Randomization was conducted with
blocks of 3 patients to balance the enrollment in each arm. Within each of the 3 arms, a
Simon’s 2-stage MinMax design was used. The null hypothesis was that the response rate
for an ineffective treatment regimen would be less than 5%. The alternative hypothesis
was a response rate >15% if the treatment was effective. The study power was 80% and
the significance level was at 20%. In each arm, 18 evaluable patients would be enrolled
into stage I and if there was at least one objective response, the study would proceed to the
stage II accrual of 10 additional patients for a total of 28 patients per arm. At least three out
of 28 patients were required to achieve objective response in order for the specific treatment
regimen to be considered worthy of further clinical evaluation. In the event of identical
ORR between the arms or if none of the arms met the ORR criterion (less than 3 objective
responses after full patient enrolment), the 1-yr PFS rate would be employed to determine
a winner.

Based on trials of targeted agents in thyroid cancer patient populations showing me-
dian PFS ranging 9–18 months [1–4], only 20% of patients were expected to be progression-
free at 1 year if the treatment was ineffective, while ≥50% of the patients would be
progression-free at the same time point with an effective regimen. For this purpose, a
1-year PFS rate of ≥50% would be considered sufficient activity to justify further evaluation
of the treatment in this disease. With this assumption, 28 patients enrolled onto each arm
would be needed to classify the treatment as having sufficient activity for further evaluation
(50% under alternative hypothesis vs. 20% under null hypothesis) with a power of 0.95 at
the significance level of 0.05.

Descriptive statistics for each variable were reported. For numeric covariates, the mean
and standard deviations were calculated and presented. Frequency and percentage were
shown for categorical variables. Fisher’s exact test or Chi-square test was used to detect
differences for categorical covariates, and ANOVA test was used for numerical covariates.
PFS1 was calculated as time from randomization to initial disease progression on the initial
treatment assigned at randomization. PFS2 was calculated as the time from randomization
to the second progression for patients on Arm A or B after switching to the combination
of the two investigational agents. The univariate association of each covariate with OS or
PFS was assessed using the Cox proportional hazards model. KM plot and log-rank test
were presented for OS, PFS for some covariates. Statistical analysis was conducted using
SAS Version 9.4 and SAS macros developed by the Biostatistics and Bioinformatics Shared
Resource at Winship Cancer Institute.

3. Results
3.1. Patient and Tumor Characteristics

The study enrolled a total of 42 patients, including 17 females (40.5%) and 25 males
(59.5%) with advanced stage thyroid cancer who were eligible for the initiation of a targeted
biologic agent because of disease progression. At the time of manuscript writing, 10 patients
were alive and none remained on active treatment. Details of patient demographics and
disease characteristics at the time of registration by treatment arm are summarized in
Table 1. Patient distribution across the three arms was comparable by ethnicity, histology,
and age but not by race; African American patients were randomized only to single agent
Arms A and B but not to the combination Arm C.
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Table 1. Patient demographics, tumor characteristics, and distribution by treatment arm.

Covariate Arm A
N = 19

Arm B
N = 11

Arm C
N = 12

Race
White 15 (88.24) 5 (55.56) 11 (100)

AA 2 (11.76) 4 (44.44) 0 (0)

Ethnicity Hispanic 0 (0) 1 (10) 2 (18.18)

Non-Hispanic 18 (100) 9 (90) 9 (81.82)

Histology Differentiated 14 (73.68) 9 (81.82) 9 (75)

Medullary 5 (26.32) 2 (18.18) 3 (25)

Age (mean ± SD) 66.95 ± 10.25 64.73 ± 12.55 58.83 ± 11.88
Arm A: Everolimus; Arm B: Pasireotide LAR; Arm C: Pasireotide LAR + Everolimus. At the time of the in-
terim analysis there were 11, 11, and 12 patients in Arms A, B, and C, respectively. Eight additional patients
were subsequently enrolled to Arm A, which was deemed the winning arm based on the 1-year PFS rate at
interim analysis.

3.2. Efficacy

Due to the challenges of subject accrual as new treatment options for thyroid cancer
became available during the course of this study, a protocol amendment was effected that
allowed us to conduct an early interim analysis for efficacy prior to enrolling 18 patients in
stage I as initially planned. The interim analysis was conducted based on Simon’s two stage
MinMax design to test for promising efficacy signals based on at least one patient with
objective response and in the absence of a responder to test if the 1-year PFS rate was >50%.
At the time of this analysis, there were 11 patients on Arm A, 11 patients on Arm B, and
12 patients on Arm C. No patient met RECIST-defined objective response on any of the
study arms at the time of the interim analysis. Therefore, the PFS endpoint was employed
to establish whether any of the three arms was worthwhile to study further. The 1-year
PFS1 rate counting from treatment initiation to initial progression on assigned treatment
was 54.5% (22.9%, 78.0%), 43.6% (14.7%, 69.9%), and 50.0% (18.4%, 75.3%) for arms A, B,
and C, respectively. Similarly, the 1-year PFS2 rate, counting from treatment initiation until
progression on the combination treatment for those starting with single agent, was 90.9%
(50.8%, 98.7%), 61.4% (26.6%, 83.5%), and 50.0% (18.4%, 75.3%), respectively, for Arms A,
B, and C. Arm A was therefore deemed the most promising arm of the study leading to
enrollment discontinuation to arms B and C after the interim analysis.

At the final efficacy analysis with 42 enrolled patients (19 patients on Arm A treated
with everolimus, 11 patients on Arm B treated with pasireotide LAR, and 12 patients
on Arm C treated with the combination of both agents) no patient achieved an objective
response by RECIST criteria but almost all the patients experienced varying degrees of
tumor shrinkage (Figure 2). The 1-year PFS1 rate with the mature data was 49.9% (95% CI:
25.2%, 70.4%) for single agent everolimus, 36.4% (95% CI: 11.2%, 62.7%) for pasireotide
LAR, and 25.0% (6.0%, 50.5%) for the combination. The median PFS1 was not significantly
different between the arms at 8.3 months (95% CI: 3.7, 26.3), 1.8 months (95% CI: 1.7, 15.6),
and 8.1 months (95% CI: 3.7, 13.8) (p = 0.0626) for everolimus, pasireotide LAR, and the
combination, respectively (Figure 3). Conversely, the 1-year PFS2 rate was significantly
higher for patients in Arms A and B at 78.4% (95% CI: 44.9%, 92.8%) and 70.0% (95% CI:
32.9%, 89.2%) compared to 25.0% (95% CI: 6.0%, 50.5%) for Arm C. Median PFS2 was
significantly different between the arms at 26.3 months (95% CI: 8.3, NA), 17.5 months
(95% CI: 2.1, 30.7), and 8.1 months (95% CI: 3.7, 13.8) (p = 0.0038) for Arms A, B, and C,
respectively (Figure 3). While the median overall survival (OS) was numerically longer
for patients enrolled on Arms A and B, it was not significantly different between the three
arms of the study at 41.6 months (95% CI: 17.8, NA) for Arm A, 39.4 months (95% CI: 8.4,
NA) for Arm B, and 24.3 months (95% CI: 13.1, NA) for Arm C (p= 0.3067) (Figure S1).
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Figure 2. Top: Waterfall plot showing the best response on study measured as percentage change
in sum of tumor diameters compared to baseline. Bottom: Spider plot of changes in tumor burden
over time measured as percent change in the sum of target lesion diameters compared to baseline
measurement at serial timepoints, corresponding to restaging scans obtained after every 2 cycles
(8 weeks) for patients on the study. There was no patient meeting the objective response criteria
according to RECIST 1.1 criteria (i.e., no patient experienced a tumor shrinkage of 30% or greater in
the sum of the tumor target lesion diameters compared to baseline measurements) and the majority
of patients achieved stable disease as best outcome.
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Figure 3. Comparison of PFS between the three arms of the study. (A). PFS1 from treatment initiation
until initial progression of disease or death; (B). PFS2 calculated across initial and second disease
progression while on combination treatment or death. Comparable median PFS1 for Arms A and C
at 8.3 and 8.1 months but only 1.8 months for Arm B. The 1-year PFS1 rate was 49.9% (25.2%, 70.4%)
for arm A but below the prespecified efficacy threshold of 50% for arm B at 36.4% (11.2%, 62.7%),
and arm C at 25.0% (6.0%, 50.5%). PFS2 was significantly prolonged in arms A and B in comparison
to arm C. Median PFS2 was 26.3 (8.3, NA) months for arm A and 17.5 (2.1, 30.7) months for arm B
but only 8.1 (3.7, 13.8) months for patients on arm C. The 1-year PFS2 rate was also higher at 78.4%
(44.9%, 92.8%) and 70.0% (32.9%, 89.2%) for arm A and B, respectively, compared to 25.0% (6.0%,
50.5%) for Arm C.

Subset analysis was performed to assess whether the significant difference in PFS2
was driven by any patient subgroup. There were no significant differences in median
PFS1 and PFS2 between patient subgroups defined by race (Supplementary Figure S2),
gender (Supplementary Figure S3), or histologic subtype of thyroid cancer (Supplementary
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Figure S4). Median PFS2 comparison by race: 20.5 months (95% CI: 5.5, NA) for African
Americans versus 11.7 (95% CI: 6.2, 21.6 for Whites (p = 0.3242); by gender: 11.5 months
(95% CI: 4.8, 18) for females versus 21.6 months (95% CI: 8.3, 26.3) for males (p = 0.1797);
and by histology: 18 months (95% CI: 10.1, 26.3) for DTC compared to 13.8 months (95% CI:
3.7, 21.6) for MTC (p = 0.1051).

3.3. Adverse Events

The most frequently reported treatment-emergent adverse events graded according
to Common Terminology Criteria for Adverse Events (CTCAE) version 4.0 on study were
hypercholesterolemia, anemia, and thrombocytopenia. Hyperglycemia was the most
frequently encountered grade ≥3 adverse event. Full details of treatment-related and
grade ≥3 adverse events are displayed in Table 2.

Table 2. Treatment emergent adverse events by treatment arm showing the most common toxicities
and the highest-grade toxicities.

Arm A (N = 19)
Most Frequent Adverse Events of Any Grade

Occurring in >20% of Patients Grade ≥3 Adverse Events in ≥5% of Patients

Dry Skin 21% Peripheral Edema 5%
Dysgeusia 21% Fatigue 5%

Hypoalbuminemia 21% Gastric Hemorrhage 11%
Joint Pain 21% Anemia 5%

Cough 26% Hypertension 5%
Diarrhea 26% Hypocalcemia 5%

Hypercholesterolemia 26% Leukopenia 5%
Hypertriglyceridemia 26% Pneumonitis 11%

Hypokalemia 26%
Hyponatremia 26%

Mucositis 26%
Rash 26%

Thrombocytopenia 58%

Arm B (N = 11)
Most Frequent Adverse Events of Any Grade

Occurring in >20% of Patients Most Frequent Grade ≥3 Adverse Events

Hyperbilirubinemia 27% Blindness 9%
Hypertriglyceridemia 27% Blood infection 9%
Hypercholesterolemia 36% Dyspnea 9%

Hypertension 9%
Hyperglycemia 27%

Arm C (N = 12)
Most Frequent Adverse Events of Any Grade

Occurring in >20% of Patients Most Frequent Grade ≥3 Adverse Events

Hyponatremia 25% Elevated GGT 8%
Mucositis 25% Hyperglycemia 25%

Cough 33% Hypokalemia 8%
Decreased Appetite 33% Kidney stone 8%

Headache 42% Mucositis 8%
Anemia 58% Pain 8%

Hypercholesterolemia 75% Hypertriglyceridemia 8%
All adverse events were graded according to CTCAE version 4.0.

4. Discussion

Targeted biologic agents are now established therapeutic modalities for patients with
MTC and RAI-refractory DTC [1–4]. Nonetheless, additional options are needed to improve
on the current standard agents. The four approved kinase inhibitors for the treatment of
MTC and DTC share a common feature of potent antiangiogenic activity [1–4]. Vascular
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toxicity associated with these agents poses a particular clinical challenge and limits the
benefits of therapy only to patients without significant cardiovascular comorbidities, who
are able to withstand the on-target toxicity of these agents. Other aberrant signaling
pathways are implicated in the development of thyroid cancer [21–23]. For instance,
aberrant signaling in the PI3K/AKT/mTOR pathways is directly implicated as contributing
to the development of MTC and DTC [22,24–26]. Additionally, based on the high expression
of somatostatin receptor in thyroid cancer, somatostatin analogues are expected to have
clinical benefit in thyroid cancer [18]. Indeed, octreotide and lanreotide, which have strong
affinity for somatostatin receptor subtype 2, were previously explored for the treatment of
advanced thyroid cancer and showed modest clinical activity in the form of biochemical
response and symptomatic relief [5–8,27,28]. The broad activity of pasireotide against
the somatostatin receptor subtypes 1, 2, 3, and 5 was expected to translate into better
clinical efficacy against neuroendocrine tumors. In addition to its known direct effect on
somatostatin signaling, pasireotide can also inhibit Akt signaling, which should counteract
the paradoxical Akt elevation that mediates resistance to mTOR inhibitors in preclinical
experiments. We previously showed in preclinical models of thyroid cancer that the
combination of pasireotide LAR and everolimus was superior to each agent alone [18].
This clinical study explored the clinical efficacy of two biologic agents, which are not direct
antiangiogenic agents, with the expectation that a promising signal of efficacy would lead
to the development of alternative treatment options for thyroid cancer patients who may
not be candidates for antiangiogenic agents.

Similar to other smaller studies of everolimus, we observed only modest clinical
activity for single agent everolimus. The median PFS was 8.3 months, which is comparable
to the median PFS of 8–12 months previously reported in DTC and MTC patients [29–31].
While there is no previous report of clinical efficacy of single agent pasireotide LAR in
thyroid cancer patients, the clinical activity observed in this study with a median PFS of
1.8 months and 1-year PFS rate of 36% is negligible and not significantly better than the
clinical activity observed with lanreotide or octreotide in thyroid cancer patients [6–8].

The concurrent combination of everolimus and the long-acting somatostatin analogue,
sandostatin, is an effective treatment in pancreatic neuroendocrine tumors. However, the
optimal sequencing of this combination strategy has not been previously tested in patients.
In the current study, the immediate combination of everolimus and pasireotide LAR did
not appear to be significantly better than single agent everolimus, with a median PFS of
8.1 and 8.3 months, respectively. Indeed, the 1-year PFS rate was numerically higher at
49.9% for single agent everolimus versus 25.0% for the combination, in part because of early
discontinuation of the combination therapy due to treatment-related toxicity. Interestingly,
the sequential combination strategy where patients who started everolimus as a single agent
and later switched to the combination of both drugs at the time of progression appeared
to be a more effective strategy based on the PFS2 rate, which measured overall efficacy
from initial treatment until disease progression in the subset of patients who received
combination treatment after initially progressing on single agent (median PFS2 of 26.3 vs.
8.1 months and 1-year PFS2 rate of 78.4% vs. 25%). We observed a similar prolongation of
overall clinical efficacy in patients who started on pasireotide LAR and later received the
combination at progression, with a median PFS2 of 17.5 months and 1-year PFS2 rate of 70%.
However, this sequence of pasireotide LAR followed by the combination was less effective
than the sequence of single agent everolimus followed by the combination. Moreover,
there was a rapid progression of disease on single agent pasireotide LAR with a median
PFS of 1.8 months and a 1-year PFS rate of 39.4%, which did not meet the pre-specified
threshold for a promising efficacy signal. These factors make the sequence of pasireotide
LAR followed by combination a less appealing strategy for future development.

It is possible that sequential treatment with single agent everolimus and pasireotide
LAR rather than their combination at the time of progression could have resulted in a similar
outcome. However, the limited activity of pasireotide LAR in Arm B of the study argues
against such an outcome. Indeed, the fact that the sequence of everolimus followed by the
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combination was the most promising is consistent with preclinical modeling studies in
which paradoxical Akt activation limits anticancer efficacy of rapamycin and other allosteric
mTOR inhibitors like everolimus. This Akt elevation could be reversed by the combination
of a PI3K inhibitor and rapalogs [13]. Although pasireotide LAR is not a classical PI3K
inhibitor, it has a potent inhibitory effect on activated Akt, which could therefore reverse the
acquired resistance to everolimus, leading to the further prolongation of the clinical benefit
of everolimus [20]. It is conceivable that pasireotide LAR has no impact on other potential
resistance mechanisms at play in patients who started with the combination regimen, for
whom the efficacy was no better than single agent everolimus. With the increasing number
of targeted agents available for the treatment of thyroid and other types of cancer, treatment
sequencing and the potential impact of combination strategies deserve greater attention.
Our study showed a promising signal of improved efficacy with the sequential combination
strategy over immediate combination of everolimus and pasireotide LAR and could inform
the evaluation of similar strategies in other tumor types.

Some of the limitations of these findings include the fact that our study enrolled both
MTC and DTC, whereas current therapeutic strategies in thyroid cancer approach MTC
and DTC as different disease entities. Nonetheless, our findings are still informative and
will be useful to drive the development of this strategy in both tumor types. Although the
majority of enrolled patients had DTC, approximately one third had MTC. However, there
was no significant difference in efficacy outcome based on tumor histology (median PFS of
10.1 vs. 6.7 months; p = 0.2199 and 1-year PFS rate of 41.3% vs. 26.7%, respectively, for DTC
and MTC). Genomic profiling could have provided additional insights into the study result.
However, we did not have such data because genomic profiling was not the standard of
care for thyroid cancer as of the time this study was designed. We also could not reach
the original accrual target proposed for the trial due to changing treatment landscape. The
power consideration and corresponding targeted sample size calculation were based on
a very high projected response rates which turned out to be overly ambitious. The trial
was stopped prematurely before reaching the original target accrual. Notwithstanding the
much smaller sample size, we still observed some interesting signals of efficacy. However,
since the study is significantly underpowered, the results and any conclusions should
be considered preliminary, and it is anticipated that future studies will provide further
validation of this therapeutic strategy.

5. Conclusions

In conclusion, this signal-finding study showed some promise for the combination
of everolimus and pasireotide-LAR, and a future confirmatory study is warranted. The
strategy of the delayed evaluation of the 2-drug combination after the failure of single
agent everolimus appeared intriguing and is worthy of further testing in the future in this
disease and other cancer types.
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