
ABSTRACT

Introduction.The incidenceof colorectal neuroendocrine tu-
mors (NETs) is increasing, andpatientswith thisdiseasehave
particularly poor prognoses. Treatment options are limited,
and survival times have not improved in the past decade.
Methods. A post hoc analysis of the efficacy and tolerability
of everolimus plus octreotide long-acting repeatable (LAR)
was conducted in patients with colorectal NETs enrolled in
the phase III RAD001 in Advanced Neuroendocrine Tumors,
Second Trial (RADIANT-2) study. The primary endpoint (pro-
gression-free survival [PFS]), secondaryendpoints (including
objective response rate), and safetywere assessed.
Results. Patients with colorectal NETs receiving everolimus
plus octreotide LAR had a significantly longer median PFS
(29.9 months; n � 19) than did those receiving placebo plus
octreotide LAR (6.6 months; n � 20). Everolimus plus oc-
treotide LAR treatment also significantly reduced the risk for

disease progression (hazard ratio: 0.34; 95% confidence in-
terval: 0.13–0.89;p� .011). Althoughnoobjective responses
wereobserved, tumor shrinkagewasmore frequentlynoted in
theeverolimusplusoctreotideLARarmthanintheplaceboplus
octreotide LAR arm (67% vs. 37%, respectively). The combina-
tionofeverolimusplusoctreotideLARwasgenerallywell toler-
atedbypatientswithcolorectalNETs; rashandstomatitiswere
themost commonly reportedadverseevents.
Conclusions. Everolimus plus octreotide LAR treatment had
significant benefits and improved outcomes for patients
with advanced colorectal NETs compared with placebo plus
octreotide LAR treatment. Results of this exploratory analy-
sis are consistent with those reported from the RADIANT-2
primary analysis. These findings support additional investi-
gations of everolimus plus octreotide LAR in patients with
colorectalNETs.TheOncologist2013;18:46–53

Implications for Practice: The incidence of neuroendocrine tumors (NETs) originating in the colon or rectum is increasing, and
patientsdiagnosedwiththesetumorshaveapoorprognosis.TheRADIANT-2studyexploredtheefficacyof themammaliantarget
of rapamycin inhibitor everolimus used in combinationwith the somatostatin analog octreotide long-acting repeatable (LAR) in
patientswithNETs and symptomsof carcinoid syndrome. The comparisonpopulation receivedplaceboplus octreotide LAR. This
article reports the results of subanalyses of a group of patients who had primary colorectal NETs. Patients with colorectal NETs
whoreceivedeverolimusplusoctreotideLARhadasignificantly longermediansurvivalwithoutdiseaseprogression(progression-
free survival) of 29.9months (n� 19) compared with those who received placebo plus octreotide LAR (6.6months; n� 20). Al-
though only a small subset of patients enrolled in the RADIANT-2 study had colorectal NETs, these findings support additional
everolimus plus octreotide LAR studies in these patients.

INTRODUCTION

Neuroendocrine tumors (NETs) are a heterogeneous group of
tumors that originate from different primary sites, including
the gastrointestinal tract, lung, pancreas, and thymus [1]. Ap-
proximately50%ofpatientshaveadvancedNETsatdiagnosis,

and65%diewithin5years [1,2]. Survival ratesvarybyprimary
site andarehigher in patientswithwell-differentiated tumors
than in those with poorly differentiated tumors and with lo-
coregional versus distant disease [1].
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Although uncommon among NET subtypes, the incidence
ofcolorectalNETsappears tobe increasingdespiteadecline in
the overall incidence of colorectal cancer [3–9]. Colorectal
NETs account for a small proportion of these neoplasms and
are diagnosed at a rate of 1.06 per 100,000, although the true
incidencemaybehigherbecausesometumorsmaybeconsid-
ered benign and are not reported [1, 4].

The apparent increased incidence of colorectal NETs is
troubling because this form of NET carries a particularly poor
prognosis.Most (62.2%)patientswithcolorectalNETspresent
with advanced disease [3]; the median survival duration for
patients with metastatic colorectal NETs is 10.4 months [10]
comparedwith27and65months forpatientswithNETsof the
pancreas and small intestine, respectively [1]. The 3-year sur-
vival rate for patients with advanced colorectal NETs is 13%
[10], although this may be overestimated because this study
includeda largenumberofpatientswithpoorlydifferentiated
tumors. Regardless, this is lower than for other types of NETs
[3, 5] and has not improved in the past decade [1]. Among
colorectal NETs, localized NETs of the rectum and colon have
similarmedian survival (290 vs. 261months, respectively) [1].
Prognosis is increasingly poorer for NETs of the colon com-
pared with rectal NETs because the tumors metastasize re-
gionally (90 vs. 36 months, respectively) and distally (22 vs. 5
months, respectively) [1].

One reason for this poor prognosis is the lack of effective
treatment options. Although localized submucosal colorectal
NETsmayberesectable, thereare feweffective therapies forad-
vanced disease and a lack ofwell-controlled randomized clinical
studies to guide evidence-based practice. Traditional chemo-
therapeutic and biotherapeutic agents, with their low efficacy
and significant toxicity, have limited usefulness for patientswith
advanced colorectal NETs [4]. Indeed, given the few effective
therapies, the North American Neuroendocrine Tumor Society
recommendspatientswithcolorectalNETsbeenrolled inclinical
trialswith investigational agents [4].

Recently identified targets for NET treatment include au-
tocrine activation of the mammalian target of rapamycin

(mTOR) pathway [11]. mTOR is associated with insulin-like
growth factor (IGF)-1mediated regulation of cell growth, pro-
liferation, and angiogenesis and has been implicated in NET
pathogenesis [12–14]. The somatostatin analog octreotide
downregulates IGF-1 [15] and improves hormone-related
symptoms associated with NET [16]. In addition, octreotide
long-acting repeatable (LAR) prolongs time to progression in
patientswith therapy-na �̈vemetastaticmidgutNETs [17–19].
Everolimus, anmTOR inhibitor [14], demonstrated promising
antitumor activity for advanced NETs in two phase II studies
[20, 21]. In a phase III study in patients with pancreatic NETs
(RADIANT-3),patientsreceivingeverolimusshowedasignificant
increase in progression-free survival (PFS) compared with pla-
cebo (11.0 vs. 4.6 months; hazard ratio [HR]: 0.35; 95% confi-
dence interval [CI]: 0.27–0.45; p� .001) [22]. It appears likely,
therefore, that the combination of everolimus plus octreotide
LARmay increase antitumor activity by targeting bothupstream
anddownstreamcomponentsof themTORpathway [23].

In the large, double-blind, placebo-controlled, phase III,
RAD001 in Advanced Neuroendocrine Tumors, Second Trial
(RADIANT-2) trial, the combination of everolimus plus oc-
treotide LAR provided a clinically meaningful 5.1-month in-
crease in median PFS compared with placebo plus octreotide
LAR (16.4 months vs. 11.3 months; HR: 0.77; 95% CI: 0.59–
1.00; one-sided log-rank test, p � .026) in patients with ad-
vanced NETs and a history of secretory symptoms [24]. This
exploratory post hoc subgroup analysis was conducted to as-
sess the efficacy and safety of everolimus plus octreotide LAR
in patients with colorectal primary NETs.

METHODS
The study design has been previously described [24]. In brief,
RADIANT-2 (ClinicalTrials.gov NCT00412061)—a prospective,
multicenter, randomized, double-blind, placebo-controlled,
phase III study—was initiated to compare the efficacy and
safety of everolimus plus octreotide LAR and placebo plus oc-
treotide LAR in 429patientswith advancedNETs and ahistory
of secretory symptoms [24]. For this subanalysis, data were

Figure 1. RADIANT-2 study design for patients with colorectal neuroendocrine tumors.
Abbreviations: LAR, long-acting repeatable; NET, neuroendocrine tumors.
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evaluated from patients with diagnoses of colorectal primary
NETs (Fig. 1).

Protocol approvalwas soughtandobtained fromthe inde-
pendent ethics committee or institutional review board at
each participating study site. The study was conducted in ac-
cordancewithGoodClinical Practice guidelines, applicable lo-
cal regulations, and the Declaration of Helsinki. Written
informed consent was obtained from each patient before
enrollment.

Patient Eligibility
Briefly,eligiblepatientswere18yearsofageorolder,had low-
or intermediate-grade advanced (unresectable/metastatic)
NETs, radiologicdocumentationofdiseaseprogressionwithin
the past 12months, and history of secretory symptoms (diar-
rhea, flushing, or both) [24]. For this subanalysis, documenta-
tion of the primary tumor site as colonic or rectal was
required.Primary tumorsitesweredeterminedbythe local in-
vestigator and reported on the case report form; they were
not independently confirmed.

Treatment Administration
Patients were randomly assigned one-to-one to receive oral
everolimus (10 mg/day) or matching placebo in conjunction
with intramuscular octreotide LAR (30 mg) every 28 days.
Treatment continueduntil diseaseprogression, unacceptable
toxicity, or withdrawal of consent. Dose adjustments were
permitted for patients unable to tolerate the protocol-speci-
fied dosing schedule.

Patients randomly assigned to placebo plus octreotide
LAR were permitted to cross over to open-label everolimus
plus octreotide LAR at the time of investigator determination
of disease progression according to Response Evaluation Cri-
teria In Solid Tumors (RECIST), version 1.0 [25].

Efficacy and Safety Assessments
The primary endpoint was PFS, defined as the time from ran-
domization to the first documentation of disease progression
or death from any cause, determined by an adjudicated cen-
tral reviewprocessaccording toRECISTversion1.0 [25]. Inves-
tigator-assessed PFS was performed as a key supportive
analysis.

Secondary endpoints were confirmed objective response
rate, biomarker assessment, overall survival, and safety. Se-
rum chromogranin A (CgA) and 24-hour urine samples for
5-hydroxyindoleacetic acid (5-HIAA) were collected at base-
lineandanalyzedbya central laboratoryusingQuestDiagnos-
tics enzyme-linked immunosorbent assay (ELISA) for CgA and
high-performance liquid chromatography (HPLC) for 5-HIAA.
Tumorsweremeasuredatbaselineandevery12weeks there-
after. Safety assessments included monitoring of adverse
events (AEs) and vital signs, physical examinations every 4
weeks,andregularmonitoringofhematologicandclinicalbio-
chemistry levels. AEswere classifiedaccording to theNational
Cancer Institute Common Terminology Criteria for Adverse
Events version 3.0 [26].

Statistical Analysis
Kaplan-Meier method was used to analyze PFS; treatment
groups were compared with log-rank tests, and HRs were ob-
tained using Cox proportional hazardsmodel.

RESULTS
A total of 429 patients were randomly assigned to receive
everolimus plus octreotide LAR (n � 216) or placebo plus oc-
treotide LAR (n� 213; Fig. 2). Overall, 39 patients with colon-
ic/rectal primary tumor sites were enrolled in the study and
included in this analysis; of those, 19 receivedeverolimusplus

Figure2. RADIANT-2CONSORTdiagram.ReprintedfromPavelME,HainsworthJD,BaudinEetal.Everolimusplusoctreotide long-acting
repeatable for the treatment of advanced neuroendocrine tumours associated with carcinoid syndrome (RADIANT 2): A randomised,
placebo-controlled, phase 3 study. Lancet 2011;378:2005–2012 [24], with permission from Elsevier.
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octreotide LAR, and 20 received placebo plus octreotide LAR
(Fig. 1).

Patient characteristics are summarized in Table 1. More
patientswithcolorectalprimary tumorswereyounger than65
years (74%) comparedwith theoverall RADIANT-2population
(67%). Somatostatin use before enrollment appeared greater
inpatientswith colorectalNETswho receivedplaceboplusoc-
treotide LAR (90%) compared with the overall RADIANT-2
population (71%). Approximately 90% of patients with colo-
rectal primary NETs had a history of tumor-related symptoms
(35/39). Slightlymore than 40%of patientswith colorectal tu-
mors had received initial diagnoses �5 years earlier and
�10%hadreceiveddiagnoseswithinthepast6months, in line
with the overall population.

Among patients with colorectal primary tumors, 14 of 19
patients (74%) in the everolimus plus octreotide LAR group
and14of 20patients (70%) in the placeboplus octreotide LAR
group had colonic NETs; the remaining 5 and 6 patients in

these groups had rectal NETs, respectively. A higher propor-
tion of patients receiving everolimus plus octreotide LAR than
those receiving placebo plus octreotide LAR were women
(58% vs. 40%), had well-differentiated tumors (74% vs. 60%),
and had �2 involved organs (84% vs. 65%; Table 1). In addi-
tion,within the colorectal NET subgroup,more patients in the
placeboplus octreotide LAR arm (40%) than in the everolimus
plus octreotide LAR arm (11%) hadmoderately differentiated
NETs; previous somatostatin analogusewas alsohigher in the
placeboplus octreotide LAR arm (90%) than in the everolimus
plus octreotide LAR arm (68%). However, the numbers were
too small to determinewhether the differences among treat-
ment arms in the colorectal NET subgroup had an impact on
study endpoints.

Median CgA levels were 110.3 ng/mL for all patients with
colorectal NETs (overall population: 173.9 ng/mL) and 165.0
ng/mL (range: 2.1–2,570.0 ng/mL) and 61.0 ng/mL (range:
4.4–1,760.0 ng/mL) for the everolimus plus octreotide LAR

Table 1. Baseline demographics and disease characteristics

Patient characteristics

Overall Colorectal primary tumors

Everolimus�
octreotide LAR

Placebo�
octreotide LAR

Everolimus�
octreotide LAR

Placebo�
octreotide LAR

n of patients 216 213 19 20

Age�65 years 143 (66) 143 (67) 15 (79) 14 (70)

Sex

Male 97 (45) 124 (58) 8 (42) 12 (60)

Female 119 (55) 89 (42) 11 (58) 8 (40)

Caucasian 204 (94) 199 (93) 19 (100) 16 (80)

Time since initial diagnosis

�6months 15 (7) 23 (11) 1 (5) 2 (10)

�6months to�2 years 45 (21) 53 (25) 3 (16) 4 (20)

�2 years to�5 years 68 (32) 51 (24) 7 (37) 6 (30)

�5 years 87 (40) 84 (39) 8 (42) 8 (40)

Histologic grade

Well differentiated 166 (77) 175 (82) 14 (74) 12 (60)

Moderately differentiated 38 (18) 30 (14) 2 (11) 8 (40)

Poorly differentiated 1 (.5) 1 (.5) 0 (0) 0 (0)

Unknown/missing 11 (5)/0 (0) 6 (3)/1 (.5) 3 (16) 0 (0)

World Health Organization performance status

0 118 (55) 140 (66) 11 (58) 12 (60)

1 84 (39) 62 (29) 6 (32) 6 (30)

2 14 (6) 10 (5) 2 (11) 2 (10)

Involved organs

1 60 (28) 57 (27) 3 (16) 9 (45)

2 63 (29) 68 (32) 5 (26) 3 (15)

�3 91 (42) 85 (40) 11 (58) 8 (40)

Previous long-acting somatostatin analog 169 (78) 152 (71) 13 (68) 18 (90)

Previous chemotherapy 75 (35) 55 (26) 7 (37) 9 (45)

History of secretory symptoms (flushing,
diarrhea, or both)

206 (95) 206 (97) 16 (84) 19 (95)

History of flushing 168 (78) 147 (69) 13 (68) 12 (60)

History of diarrhea 171 (79) 175 (82) 14 (74) 18 (90)

Data are reported as n (%).
Abbreviations: CgA, chromogranin A; HIAA, hydroxyindoleacetic acid; LAR, long-acting repeatable; ULN, upper limit of normal.
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and the placebo plus octreotide LAR arms, respectively. Me-
dian 5-HIAA levels were 69.1 �mol/day for all patients with
colorectal NETs (overall population: 16.8�mol/day) and 69.1
�mol/day in both the everolimus plus octreotide LAR (range:
8.4–733.4 �mol/day) and the placebo plus octreotide LAR
arms (range, 4.7–2,679.3�mol/day).

Treatment
In the colorectal NET subgroup, median treatment duration
was 35 weeks for everolimus plus octreotide LAR compared
with 28weeks for placebo plus octreotide LAR.Mean relative
dose intensities were 0.90 for everolimus and 1.05 for oc-
treotideLAR (botharms),withat leastonedoseadjustmentor
temporary interruption required by 63.2% and 45.0% of pa-
tients in the everolimus plus octreotide LAR and the placebo
plus octreotide LAR groups, respectively. In the everolimus
plus octreotide LAR group, 12 (63.2%) patients had at least
one everolimus dose adjustment, and 4 (21.1%) patients had
at least one octreotide LAR dose adjustment; of these, eight
(42.1%) and two (1.5%) adjustments were due to AEs. In the
placebo plus octreotide LAR group, 9 (45.0%) patients had at
least one adjustment in placebo dose, eight of which (4.0%)
were due to AEs; two (1.0%) patients had at least one adjust-
ment in octreotide LAR dose, both due to AEs.

Efficacy
At the timeof data cutoff, only 37%of patientswith colorectal
NETs in the everolimus plus octreotide LAR arm had disease

progression compared with 75% of patients in the placebo
plus octreotide LAR arm (Table 2). Median PFS time was in-
creased by 23.3 months in patients with colorectal NETs who
receivedeverolimusplusoctreotideLARcomparedwith those
treatedwith placebo plus octreotide LAR (29.9months vs. 6.6
months, respectively; Fig. 3). In this population, everolimus
plus octreotide LAR treatment was associated with a 66% re-
duction intheestimatedrisk fordiseaseprogression(HR:0.34;
95% CI: 0.13–0.89, p� .011).

Whenanalyzedonly for patientswith colon as theprimary
tumorsite (n�14 forboth treatmentarms), therewasa trend
similar tothatof theoverall colorectalpopulation.MedianPFS
time was 29.9 months in the everolimus plus octreotide LAR
arm and 13.0months in the placebo plus octreotide LAR arm.
Treatment with everolimus plus octreotide LAR was associ-
ated with a 61% reduction in the risk for disease progression
(HR: 0.39; 95%CI: 0.12–1.29,p� .056), although thenumbers
of patients in each armwere small.

In the overall RADIANT-2 population, no complete re-
sponses were observed according to RECIST version 1.0 crite-
ria. No patients with colorectal primary tumors experienced
partial response (�30% decrease in sum of diameters). How-
ever, someextentof tumor shrinkagewas reported for 67%of
patients with colorectal NETs who received everolimus plus
octreotide LAR therapy compared with 37% of those who re-
ceived placebo plus octreotide LAR therapy (Fig. 4).

Figure 3. Kaplan-Meier plot of progression-free survival times in patientswith colorectal neuroendocrine tumors per adjudicated cen-
tral radiology review. Hazard ratio is obtained from unadjusted Coxmodel. Both treatments are combined with octreotide long-acting
repeatable. p valueswere obtained fromone-sided log-rank tests.

Abbreviations: CI, confidence interval; HR, hazard ratio; LAR, long-acting repeatable.

Table 2. Progression-free survival by central review in patients with colorectal primary tumors

Everolimus� octreotide LAR Placebo� octreotide LAR

n of patients 19 20

Disease progression or death, n (%) 7 (37) 15 (75)

Progression-free survival, medianmos (95% CI) 29.9 (5.6-not reached) 6.6 (3.0–13.0)

Hazard ratio (95% CI): 0.34 (0.13–0.89); p� .011.
Abbreviations: CI, confidence interval; LAR, long-acting repeatable.
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Safety
AmongpatientswithcolorectalNETs,most reportedAEswere
mild (grade1/2) andwere consistentwith the safety profile of
everolimusplusoctreotideLAR intheoverallRADIANT-2study
population (Table 3). Overall, 30 of 39 patients reported drug-
relatedAEs, irrespectiveof relationship to studydrug (100% in
the everolimus plus octreotide LAR arm and 55.5% in the pla-
cebo plus octreotide LAR).

The most frequent (�5 patients) all-grade, treatment-re-
lated AEs reported in patients receiving everolimus plus oc-
treotide LAR were rash (n � 10), stomatitis (n � 9), diarrhea
(n� 5), and dysgeusia (n� 5; Table 3). These results are simi-
lar to thosereported for theoverallpopulation [24].Grade3/4
AEs were reported by six (31.6%) patients in the everolimus
plus octreotide LAR arm and five (25.0%) patients receiving
placebo plus octreotide LAR. Themost common grade 3/4 AE
(reported in �3 patients) was diarrhea (n � 2). These AEs
were reversible with dose reduction or discontinuation.

In the colorectal NET population, 16 deaths occurred
throughout the duration of the study and follow-up (four dur-
ing the double-blind phase). One death occurred in the
everolimus plus octreotide LAR arm, and three deaths oc-
curred in the placebo plus octreotide LAR arm. The patient in
the everolimus plus octreotide LAR arm died of disease pro-
gression 22 days after the last dose of everolimus. Death was
notbelieved tohave resulted fromstudymedication. Patients
in theplaceboplusoctreotide LARarmdiedof liver failuredue
to disease progression (143 days after the start of medica-
tion), cardiorespiratory arrest (grade 4; 468 days after the
start ofmedication), anddiseaseprogression (9days after dis-
continuation from the study because of disease progression).
The other 12 patients died �28 days after discontinuation
from the study and were not considered to have been on
treatment.

DISCUSSION
Surveillance, Epidemiology, and End Results data show that
many patients with NETs present with advanced disease; pa-
tients with colorectal NETs have particularly poor prognoses
[1]. Because of the aggressive nature of colorectal NETs, pa-
tient survival may be measured in months rather than years;
this discouraging outlook has not noticeably improved in the
past decade [1, 3, 5]. To date, treatment options for these pa-
tients have been limited; low efficacy and significant toxicity
have been reported with the use of chemotherapeutic and
biotherapeutic agents [4]. The need is urgent for new treat-
ment options that reduce the risk for disease progression and
improve survival rates without compromising patient well-
being [27, 28].

In this exploratory subgroup analysis of the RADIANT-2
study, patients with colorectal NETs treated with the combi-
nationof everolimusplus octreotide LARhad significantly lon-
ger median PFS times than those patients treated with
placebo plus octreotide LAR (29.9 vs. 6.6months). Treatment
with everolimus plus octreotide LARwas also associatedwith
significant (66%) reduction in the estimated risk for disease

Figure 4. Best percentage change frombaseline in target lesion size of colorectal tumors.
Abbreviation: LAR, long-acting repeatable.

Table 3. Drug-related adverse events occurring in five or

more patients

Adverse event
Everolimus�
octreotide LAR

Placebo�
octreotide LAR

n of patients 19 20

Stomatitisa 11 (57.9) 0 (.0)

Rash 10 (52.6) 3 (15.0)

Diarrhea 5 (26.3) 3 (15.0)

Dysgeusia 5 (26.3) 1 (5.0)

Decreased appetite 4 (21.1) 1 (5.0)

Fatigue 4 (21.1) 7 (35.0)

Headache 3 (15.8) 2 (1.0)

Nausea 3 (15.8) 4 (2.0)

Data are reported as n (%).
aIncludes stomatitis, mouth ulceration, and lip ulceration.
Abbreviation: LAR, long-acting repeatable.
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progression or death (HR: 0.34; 95% CI: 0.13–0.89; p� .011).
Data reported here indicate that PFS times were similar be-
tween the patients with colonic primary tumor site and the
combined colorectal NET population (29.9months).

Although no objective responses were observed per RE-
CIST criteria, tumor shrinkage was more frequently observed
in patientswith colorectalNETswho receivedeverolimusplus
octreotide LAR than in those patients who received placebo
plus octreotide LAR (67%vs. 37%, respectively). The combina-
tion of everolimus plus octreotide LAR was well tolerated by
patients with colorectal NETs. Most reported AEs were low
grade, and, as expected, the most commonly reported AEs
were rash and stomatitis.

As previously reported [24], in the primary RADIANT-2
study, everolimus plus octreotide LAR delayed disease pro-
gression by 5.1 months in patients with advanced NETs
comparedwith placebo plus octreotide LAR (as assessed by
central review). In the primary study, everolimus plus oc-
treotide LARwas associatedwith a 23% reduction in the es-
timated risk for progression (HR: 0.77; 95% CI: 0.59–1.00;
p � .026). The PFS benefit of everolimus plus octreotide
LAR treatment was further supported by local investigator
assessment (p � .018). The primary study results also indi-
cated that everolimus plus octreotide LAR was generally
well tolerated, with treatment-related AEs being primarily
grade 1/2 in severity. AEs and hematologic changes were
consistent with the known individual safety profiles of
everolimus and octreotide LAR in cancer.

Data from the current subgroup analysis indicate that,
comparedwith the overall RADIANT-2 population, patients
with colorectal primary tumors treated with everolimus
plus octreotide LAR had longer median PFS times (29.9
months vs. 16.4 months), whereas patients treated with
placebo plus octreotide LAR had shorter median PFS times
(6.6 months vs. 11.3 months) and poorer prognoses. This
exploratory analysis showed treatment with everolimus
plus octreotide LAR resulted in a greater reduction in risk
for disease progression among the colorectal subgroup
compared with the overall population (61% vs. 23%, re-
spectively), although the number of patients with colorec-
tal NETs was small. In both the overall and the colorectal
NET populations, tumor shrinkage (non-RECIST) occurred
more frequently in the everolimus plus octreotide LAR arm
than in the placebo plus octreotide LAR arm (75% and 67%
vs. 45% and 37%, respectively). The safety and tolerability
of everolimus plus octreotide LAR therapy among patients
with colorectal NETs are consistent with the safety obser-
vations from the overall RADIANT-2 study population.

Somatostatin analogs such as octreotide and lanreotide
are efficacious in the symptomatic relief of gastrointestinal
and pancreatic NET in locoregional and metastatic disease
[16, 29]. Octreotide LARhas also demonstrated efficacy in the
first-line treatment of metastatic midgut NETs by prolonging
time to progression and has become the standard of care for
these patients [17, 18]. However, the use of everolimus plus
octreotide LAR therapy to target both upstream and down-
stream components of the mTOR pathway may have greater
efficacy than a single agent [11]. In support of this, studies
have demonstrated that the addition of everolimus to oc-

treotide LAR improves efficacy in the management of ad-
vancedNET [21, 24].

Some study limitations should be noted. This subgroup
analysis was based on a small patient population (n � 39);
as such, minor imbalances between treatment groups in
patient characteristics andprognostic factors (e.g., sex, his-
tologic grading, number of involved organs, previous soma-
tostatin use, and history of secretory symptoms) might
have had a disproportionate impact on study outcomes, in-
cluding PFS assessment. The method of selecting patients
for this subanalysis might also have affected the results be-
cause identifying the primary tumor site as colorectal was
based on information provided at the enrolling site, with-
out independent central confirmation. As such, further
prospective studies are needed to confirm the data
reported.

In conclusion, in this exploratory analysis of the RADI-
ANT-2 colorectal population, the combination of everolimus
plus octreotide LAR demonstrated a significant 23.3-month
prolongation of median PFS time and a greater frequency of
tumor shrinkage comparedwith placebo plus octreotide LAR.
These findings suggest that such combination therapy in pa-
tientswith advanced colorectal NETs—a subgroupof patients
with a particularly poor prognosis—may be efficacious and
that everolimusmaybebeneficial in treating thesepatients in
the clinic. Additional research exploring mTOR pathway inhi-
bition as a therapeutic strategy in this specific histologic sub-
type of NET is warranted.
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