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abstract

PURPOSE To compare the efficacy and safety of 177Lu-DOTATATE plus radiosensitizing capecitabine and
octreotide long-acting release (LAR) as first-line systemic therapy in advanced well-differentiated gastro-
enteropancreatic neuroendocrine tumors (GEP-NETs).

MATERIALS AND METHODS Data of consecutive patients of advanced inoperable or metastatic grade 1 or 2 GEP-
NETs treated with first-line 177Lu-DOTATATE plus radiosensitizing capecitabine or octreotide LAR from Sep-
tember 2012 to December 2019 were collected and analyzed for response, toxicity, and survival outcomes.

RESULTS Seventy-six patients (median age: 53 years; range 14-81 years) with treatment-naı̈ve advanced grade 1
or 2 GEP-NETs were included. Thirty-six patients received a median cumulative dose of 27.3 GBq of 177Lu-
DOTATATE intravenously at 8-12 weeks’ intervals along with 1,250 mg/m2 oral capecitabine on days 0-14 of
each cycle of 177Lu-DOTATATE, whereas 40 patients were administered 30 mg octreotide LAR intramuscularly
every 4 weeks. Using response evaluation criteria in solid tumor 1.1, the objective response rate was 38% in the
177Lu-DOTATATE arm compared with 15% in the octreotide LAR arm (P = .025), whereas the disease control
rates were 88% and 67% in 177Lu-DOTATATE and octreotide LAR arms, respectively (P = .035). The median
durations of progression-free survival in the 177Lu-DOTATATE and octreotide LAR arms were 54 months and
16 months, respectively (P = .017), whereas the median overall survival was not reached and not significantly
different across both the arms. Of the treatment-related adverse events, no major difference was observed in the
occurrence of grade 3 or 4 toxicities between the two treatment arms.

CONCLUSION First-line systemic 177Lu-DOTATATE plus radiosensitizing capecitabine achieved better radiologic
response and longer progression-free survival compared with octreotide LAR in patients with advanced grade 1
or 2 GEP-NETs. Future randomized controlled trials are, however, required to determine the best treatment
sequence for the treatment-naı̈ve patients with advanced GEP-NETs.
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INTRODUCTION

Gastroenteropancreatic neuroendocrine tumors (GEP-
NETs) are a rare group of malignancies that have
shown an increased burden in recent times with an
incidence of 3.56 per 100,000 persons.1 Treatment
options for advanced inoperable or metastatic GEP-
NETs are currently limited: somatostatin analogs as
first-line treatment, and targeted or cytotoxic chemo-
therapies as second-line agents for progressive dis-
ease (PD).2,3 However, more often than not, disease
progression eventually ensues and there exists a lack

of therapeutic alternatives. Furthermore, the adverse
effects and costs associated with these treatment
modalities often limit their practical utility for patients
especially in low- to middle-income countries (LMICs).
In this setting, Peptide receptor radionuclide therapy
(PRRT) has emerged as an attractive option with
encouraging results.4-7

Increased somatostatin receptor (SSTR) expression in
GEP-NETs, as demonstrated by high-grade uptake on
SSTR scintigraphy, provides the rationale for the use of
PRRT.8 The PRRT agents bind to the SSTRs on the
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tumor cell membrane resulting in the delivery of the beta-
emitting radionuclides and thus causing cellular
damage.9,10 Of the PRRTs, 177Lu-DOTATATE was recently
approved for patients with progressive, advanced SSTR-
positive GEP-NETs based on the NETTER-1 trial.11 How-
ever, its role as a first-line therapeutic agent vis-à-vis so-
matostatin analogs in treatment-naı̈ve patients has not yet
been elucidated. Here, we intended to retrospectively
compare the efficacy and safety of 177Lu-DOTATATE versus
octreotide long-acting release (LAR) as first-line systemic
therapy in patients with advanced well-differentiated in-
operable or metastatic GEP-NETs.

MATERIALS AND METHODS

Patient Population

This was a retrospective analysis of a prospectively main-
tained registry at a tertiary care institution in a lower- to
middle-income country. Data of consecutive patients of
advanced inoperable or metastatic well-differentiated GEP-
NETs treated with either 177Lu-DOTATATE or octreotide
LAR from September 2012 to December 2019 were col-
lected and analyzed. All the patients had undergone an
initial whole-body 68Ga-DOTANOC positron emission
tomography-computed tomography (PET-CT) for evalua-
tion of the degree of somatostatin expression and the extent
of the lesions. Baseline CBC, renal function test, estimated
glomerular filtration rate, and liver function test were also
obtained. Serum chromogranin A levels, wherever avail-
able, were documented. Only patients with histopatho-
logically confirmed grade 1 and 2 GEP-NETs who had
tracer-avid inoperable or metastatic lesions (lesion
uptake ≥ physiologic liver uptake) on 68Ga-DOTANOC PET-
CT and were considered for first-line systemic treatment
either with 177Lu-DOTATATE or octreotide LAR were in-
cluded in this study cohort. Additional eligibility criteria
included hemoglobin ≥ 8 g/dL; total leukocyte count

≥ 3,000/mL; neutrophils ≥ 1,500/mL; platelets ≥ 75,000/
mL; estimated glomerular filtration rate ≥ 60 mL/min; and
Eastern Cooperative Oncology Group performance ≤ 2.
Patients with non or faintly SSTR-expressing lesions, sec-
ond malignancies, and those on prior or concurrent anti-
tumor medications were excluded. Patients also underwent
18F-labeled fluorodeoxyglucose PET-CT within 2 weeks of
68Ga-DOTANOC PET-CT and those patients demonstrating
discordant lesion(s) were also excluded from this analysis.
Patients who received treatment with either 177Lu-
DOTATATE or octreotide LAR in the second-line setting
after initial disease progression were also not included. The
decision for treatment, either with 177Lu-DOTATATE or
octreotide LAR, was based on physician and patient
preference and patient’s affordability. Specifically, con-
siderations were given to the relatively short-course treat-
ment with 177Lu-DOTATATE vis-à-vis the prolonged
treatment with octreotide LAR and the potential toxicities
associated with either treatment. Both the treatment mo-
dalities were provided against funding (self-pay or insur-
ance coverage) and hence, the patients’ financial status
was taken into account before deciding on the course of
management. Informed written consent was obtained from
each patient before initiation of therapy. The study was
approved by the Institutional Ethics Committee (INT/IEC/
2020/000576) and was conducted as per the guidelines
enshrined in the Helsinki Declaration.

Treatment Characteristics

Lutetium chloride (177LuCl3) was obtained from the Board
of Radiation and Isotope Technology, Bhabha Atomic
Research Centre, Mumbai, India, and DOTATATE peptide
was procured from ABX (GmBH, Radeberg, Germany).
Radiolabeling of DOTATATE with 177LuCl3 was then carried
out in our in-house radiopharmacy as described
previously.12

CONTEXT

Key Objective
177Lu-DOTATATE has been approved for patients with progressive, well-differentiated, advanced, somatostatin

receptor–positive gastroenteropancreatic neuroendocrine tumors (GEP-NETs) based on the NETTER-1 trial. However, its
role as a first-line therapeutic agent vis-à-vis somatostatin analogs in treatment-naı̈ve patients has not yet been dem-
onstrated. In this study, we intended to retrospectively compare the efficacy and safety of 177Lu-DOTATATE (plus radi-
osensitizing capecitabine) versus octreotide long-acting release (LAR) as first-line systemic therapy in patients with
advanced well-differentiated inoperable or metastatic GEP-NETs.

Knowledge Generated
Objective response to first-line 177Lu-DOTATATE was significantly better than octreotide LAR. Upfront 177Lu-DOTATATE also

achieved considerably longer progression-free survival compared with octreotide LAR.
Relevance
The findings suggest that 177Lu-DOTATATE could be favorably initiated early in the course of advanced GEP-NETs instead of

resorting to it only as a last-line measure. In view of the shorter treatment course with 177Lu-DOTATATE, this can potentially
prove to be a cost-effective strategy in low- to middle-income countries.
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In the 177Lu-DOTATATE arm, approximately 6.0-7.4 GBq/
cycle of 177Lu-DOTATATE was administered intrave-
nously over 30 minutes. Patients were usually adminis-
tered up to four such cycles, at 8-12 weeks’ intervals
unless treatment discontinuation was necessitated in
view of unacceptable toxicity, disease progression, death,
or unwillingness of the patient. Decision regarding the
need for further treatment with additional cycles was
personalized and based on interdepartmental consen-
sus. To ensure nephroprotection, an amino-acid infusion
of lysine and arginine was given over 4 hours, starting 30
minutes before the infusion of 177Lu-DOTATATE. Pre-
treatment with ondansetron and dexamethasone was also
carried out. Patients were monitored for 24 hours for any
immediate adverse event (AE). Additionally, as part of the
institutional protocol, oral capecitabine was given as a
radiosensitizer at a dose of 1,250 mg/m2/day from days 0
to 14 of each cycle of 177Lu-DOTATATE as followed by
Ballal et al.13

In the octreotide LAR group, octreotide LAR was admin-
istered intramuscularly at a dose of 30mg every 4 weeks for
a duration of at least 6 months and treatment was con-
tinued till the time patients were willing and unacceptable
toxicity, disease progression, or death occurred. In both the
treatment groups, patients were allowed to receive rescue
injections of short-acting octreotide subcutaneously if they
experienced symptoms associated with hormonal crisis
(eg, diarrhea and/or flushing).

Treatment End Points

68Ga-DOTANOC PET-CT was carried out for evaluation of
radiologic response at 6-8 weeks after every two cycles of
177Lu-DOTATATE and at 3-4 weeks after every six cycles of
octreotide LAR. The best morphologic response was
assessed on the contrast-enhanced CT images using the
Response Evaluation Criteria in Solid Tumors (RECIST)
1.1.14 The primary end point was the objective response
rate (ORR), which was calculated as the proportion of
patients achieving complete response and partial response
(PR).

Secondary end points included disease control rate (DCR),
best biochemical response, toxicity profile, progression-free
survival (PFS), and overall survival (OS). For DCR, the
proportions of complete response, PR, and stable disease
on RECIST 1.1 were pooled. Biochemical response was
assessed using serial serum chromogranin A levels:
a ≥ 50% reduction in serum chromogranin A compared
with baseline was considered as PR, whereas an increase
of ≥ 25% was regarded as PD. Treatment-related toxicity
was evaluated using Common Terminology Criteria for
Adverse Events, version 5.0. PFS was estimated from the
start of the treatment regimen till documented radiologic or
clinical progression or death because of any cause. OS was
estimated from the start of the treatment till the occurrence
of death because of any cause.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Sta-
tistics for Windows, Version 20.0, IBM Corp, Armonk, NY.
Categorical variables were expressed as number and
percentages. Fisher’s exact test was used for testing sig-
nificance of difference in these variables across groups.
Continuous variables were expressed asmedian and range.
Survival analysis was done using Kaplan-Meier curve
method and Cox proportional-hazards model. The median
duration of follow-up was estimated using the reverse
Kaplan-Meier curve method. Tarone-Ware test was used to
compare the survival times between the two groups. A two-
tailed P value , .05 was considered as statistically
significant.

RESULTS

Demographic and Clinical Characteristics

A total of seventy-six patients with advanced inoperable or
metastatic well-differentiated GEP-NETs were included,
comprising 36 patients in the 177Lu-DOTATATE arm and 40
patients in the octreotide LAR arm. The demographic and
clinical characteristics of the patients were observed to be
comparable in both the arms (Table 1). The median age of
the patients was 53 years (range 14-81 years). Pancreatic
neuroendocrine tumor (pNET) accounted for themajority of
the primary tumors (39%) followed by midgut neuroen-
docrine tumor (NET; 22%). Most of the patients had grade
1 NETs (58%) and presented with metastases to liver
(76%) and lymph nodes (72%). Although 177Lu-
DOTATATE or octreotide LAR was administered as first-
line systemic therapy in all the patients, 30 (39%) patients
had also undergone prior resection of the primary tumor.

In the 177Lu-DOTATATE arm, the patients received a me-
dian cumulative activity of 27.3 GBq (range 14.3-37.6
GBq) of 177Lu-DOTATATE over 2-5 cycles and 1,250mg/m2

capecitabine per day starting from days 0 to 14 of each
PRRT cycle. All the 36 patients received at least two cycles
of 177Lu-DOTATATE, whereas seven (19%) patients re-
ceived three cycles, 16 (44%) patients received four cycles,
and three (8%) patients received five cycles. The median
number of cycles was four, and the median time interval
between the treatment cycles was 8 weeks. In the
octreotide LAR arm, the patients were administered a
median of six doses of octreotide LAR 30 mg at 4 weeks
intervals. All the 40 patients received at least six doses,
whereas five (12.5%) patients received nine doses and 12
(30%) patients received 12 doses of octreotide LAR.

Radiologic Response

Two patients were lost to follow-up after two cycles in the
177Lu-DOTATATE arm, and best radiologic response using
RECIST 1.1 could be assessed in a total of 74 patients. The
ORR was 38% in the 177Lu-DOTATATE arm versus 15% in
the octreotide LAR arm (P = .025), whereas the DCR was
88% in the 177Lu-DOTATATE arm versus 67% in the

Lu-DOTATATE Versus Octreotide in GEP-NETs
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octreotide LAR arm (P = .035). The results pertaining to the
radiologic responses are summarized in Table 2.

Biochemical Response

Among the 76 patients, serial serum chromogranin A levels
were available only for 20 patients: 12 patients in the 177Lu-
DOTATATE arm and eight patients in the octreotide LAR
arm. A ≥ 50% reduction in serum chromogranin A levels
was observed in 5/12 (42%) patients in the 177Lu-
DOTATATE arm compared with 3/8 (37%) patients in
the octreotide LAR arm (P = 1.000). Biochemical

progression was noted in a total of 5/20 patients: three
patients in the 177Lu-DOTATATE arm and two patients in
the octreotide LAR arm.

Survival Analysis and Follow-Up

The patients in this study cohort had a median follow-up
duration of 34 months (range 6-95 months). During the
course of follow-up, a total of 34 events of disease pro-
gression or death had occurred in the study cohort: six
events in the 177Lu-DOTATATE arm and 28 events in the
octreotide LAR arm. The estimated median PFS in the
177Lu-DOTATATE arm was 54 months (95% CI: not
reached) compared with 16 months (95% CI, 13.0 to
18.9 months) in the octreotide LAR arm (P = .017; Fig 1).
The univariate hazard ratio (HR) for disease progression or
death with 177Lu-DOTATATE versus octreotide LAR was
0.34 (95% CI, 0.14 to 0.82). A total of seven deaths were
observed, one in the 177Lu-DOTATATE arm and six in the
octreotide LAR arm. The median OS durations were not
reached and not significantly different across both the arms
(P = .116; Fig 2). On multivariate analysis, baseline patient
characteristics such as age, sex, grade of tumor, and prior
surgical history did not significantly affect the PFS and OS.
However, a favorable outcome with respect to PFS was
observed for the 177Lu-DOTATATE arm compared with the
octreotide LAR arm (HR, 0.18; 95% CI, 0.05 to 0.67). The
foregut primary tumors were also seen to have a favorable
outcomewith respect to the PFS (HR, 0.12; 95%CI, 0.02 to
0.56; Table 3).

Toxicity

The most commonly encountered symptomatic adverse
effect in the 177Lu-DOTATATE arm was nausea or vomiting,
which was mainly attributable to the amino-acid infusion
and promptly relieved after its completion. Other common
symptomatic adverse effects associated with 177Lu-
DOTATATE were diarrhea, fatigue, weight gain, and an-
orexia. Among the patients in the octreotide LAR arm,
common symptomatic AEs reported were fatigue, ab-
dominal pain, and diarrhea. Majority of these toxicities were
grade 1 or 2 events. Among the laboratory parameters,
grade 1 or 2 anemia was the most commonly observed
treatment-related AE (20/36 patients, 56%) in the 177Lu-
DOTATATE recipients. Leukopenia of any grade was ob-
served in 12 (33%) of these patients, whereas thrombo-
cytopenia was reported in 10 (28%) patients. Serious
hematologic AEs viz. grade 3 or 4 anemia, leukopenia, and
neutropenia were observed in one (3%) patient each in the
177Lu-DOTATATE arm. Although there was no reported
case of grade 3 or 4 nephrotoxicity, two (6%) patients
experienced grade 3 or 4 hepatotoxicity in the form of raised
serum bilirubin levels. By contrast, only a single (3%)
patient in the octreotide LAR arm experienced grade 3
hyperbilirubinemia; however, there were no reported cases
of grade 3 or 4 hematologic toxicity or nephrotoxicity in this
group. The grade 3 or 4 hematologic and nonhematologic

TABLE 1. Demographic and Clinical Characteristics of Patients in the Study

Characteristic

177Lu-DOTATATE Arm
(n = 36)

Octreotide LAR Arm
(n = 40)

Age, years, median
(range)

51.5 (14-72) 57.5 (24-81)

Sex, No. (%)

Male 17 (47) 15 (38)

Female 19 (53) 25 (62)

Primary tumor site, No.
(%)

Pancreas 16 (44) 14 (35)

Foregut 5 (14) 8 (20)

Midgut 9 (25) 8 (20)

Hindgut 0 (0) 5 (13)

Unknown primary 6 (17) 5 (12)

Grade of the tumor,
No. (%)

Grade 1 20 (56) 24 (60)

Grade 2 16 (44) 16 (40)

Ki67 index, No. (%)

, 3% 20 (56) 24 (60)

3%-10% 11 (30) 12 (30)

11%-20% 5 (14) 4 (10)

Disease extent at
baseline, No. (%)

Lymph nodes 26 (72) 29 (73)

Liver 30 (83) 28 (70)

Bone 5 (14) 2 (5)

Lung 0 (0) 1 (3)

Others 0 (0) 1 (3)

Prior surgery, No. (%)

Yes 15 (42) 15 (38)

No 21 (58) 25 (62)

No. of treatment cycles,
median (range)

4 (2-5) 6 (6-12)

Cumulative activity or
dose, median
(range)

27.3 GBq (14.3-37.6 GBq) 180 mg (180-360 mg)

Abbreviation: LAR, long-acting release.
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toxicities were observed to be transient in most patients with
values normalizing between 10 and 20 weeks after therapy.
Two (6%) patients had capecitabine-related grade 2
palmar-plantar erythrodysesthesia syndrome and were
subsequently discontinued from capecitabine. Long-term
AEs such as myelodysplastic syndrome and leukemia were
not observed in the 177Lu-DOTATATE arm till the time of

follow-up. The toxicity profiles of both the treatment regi-
mens are summarized in Table 4.

DISCUSSION

To the best of our knowledge, studies with head-to-head
comparison of 177Lu-DOTATATE and octreotide LAR in the
first-line setting for advanced NETs are currently lacking. In
our single-institution experience, treatment with 177Lu-
DOTATATE plus radiosensitizing capecitabine achieved
significantly better ORR (38% v 15%) and progression-free
survival (54months v 16months) compared with octreotide
LAR with no major additional toxicity. The findings support
the use of 177Lu-DOTATATE as a first-line treatment mo-
dality over long-acting somatostatin analogs for advanced
inoperable or metastatic grade 1 or 2 GEP-NETs.

In the landmark NETTER trial, patients of advanced midgut
NETs postprogression with standard octreotide LAR
treatment were treated with 177Lu-DOTATATE plus
standard-dose octreotide LAR or high-dose octreotide LAR
alone. The 177Lu-DOTATATE arm achieved significantly
better radiologic response and PFS compared with the best
supportive care alone, following which 177Lu-DOTATATE
was accorded approval for this indication.11 Treatment
guidelines, thereafter, have focused on initial disease
stabilization with somatostatin analogs and advocate
shifting to PRRT only in case of PD.15 However, the results
of this study showed excellent radiologic and survival

TABLE 2. Best Radiologic Responses of Patients in the Study as Evaluated With
RECIST 1.1

Variable

177Lu-DOTATATE Arm (n = 34)a Octreotide LAR Arm (n = 40)

CR PR SD PD CR PR SD PD

Primary site, No.

Pancreas 0 8 5 1 0 1 8 5

Foregut 0 1 4 0 1 1 6 0

Midgut 0 4 4 1 0 2 4 2

Hindgut 0 0 0 0 0 1 2 2

Unknown
primary

0 0 4 2 0 0 1 4

Total, No. (%) 0
(0)

13
(38)

17
(50)

4
(12)

1
(3)

5
(12)

21
(52)

13
(33)

Abbreviations: CR, complete response; LAR, long-acting release; PD, progressive
disease; PR, partial response; SD, stable disease.

aTwo patients out of 36 were lost to follow-up for response evaluation in the177Lu-
DOTATATE arm.
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FIG 1. Kaplan-Meier curves for
progression-free survival (PFS) in patients
with advanced gastroenteropancreatic
neuroendocrine tumors treated with first-
line 177Lu-DOTATATE or octreotide LAR.
LAR, long-acting release.
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outcomes with 177Lu-DOTATATE even in the first-line set-
ting. The findings suggest that 177Lu-DOTATATE could be
safely initiated early in the course of the disease with po-
tential long-term beneficial effects in contrast to the current
approach of resorting to it as a last-line measure. Given the
much longer PFS observed with 177Lu-DOTATATE in the
upfront setting in this study, such patients can then be
reasonably kept on clinical and radiologic follow-up and
started on octreotide LAR only after disease progression.

Alternately, 177Lu-DOTATATE could be given upfront as an
induction therapy to achieve a certain degree of disease
remission, following which octreotide LAR could be com-
menced as maintenance therapy.

Octreotide LAR was approved for first-line use in advanced
NETs based on the PROMID trial, which showed signifi-
cantly longer PFS in the octreotide LAR group compared
with placebo (14.3 months v 6 months). However, the
radiologic response rates were marginal with only one out of
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FIG 2. Kaplan-Meier curves for overall survival (OS) in
patients with advanced gastroenteropancreatic neu-
roendocrine tumors treated with first-line 177Lu-
DOTATATE or octreotide LAR. LAR, long-acting
release.

TABLE 3. Multivariate Analysis of Potential Prognostic Factors Affecting Survival Outcomes
Parameter HR for PFS (95% CI) P HR for OS (95% CI) P

Age, years 1.03 (0.99 to 1.07) .134 0.96 (0.89 to 1.04) .343

Sex (female v male) 1.89 (0.79 to 4.48) .149 4.34 (0.49 to 38.75) .189

Tumor site

Pancreas 1 .044a — .376

Foregut 0.12 (0.02 to 0.56)

Midgut 0.57 (0.19 to 1.66)

Hindgut 1.50 (0.47 to 4.80)

Unknown primary 0.56 (0.15 to 2.16)

Tumor grade (grade 2 v grade 1) 2.28 (0.28 to 18.78) .290 0.54 (0.04 to 7.71) .976

Prior surgery (yes v no) 1.11 (0.44 to 2.84) .501 0.82 (0.11 to 5.81) .839

Treatment (177Lu-DOTATATE v Octreotide LAR) 0.18 (0.05 to 0.67) .010a 0.33 (0.04 to 3.04) .326

Abbreviations: HR, hazard ratio; LAR, long-acting release; OS, overall survival; PFS, progression-free survival.
aP value significant at , .05.
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42 patients in the octreotide LAR group achieving an ob-
jective response and the treatment benefit was largely
limited to disease stabilization.16 Our observations in the
octreotide LAR arm are thus consistent with the results of
this trial.

Another limiting factor to the practical use of octreotide LAR
is its cost effectiveness, especially in the setting of LMICs.
Unlike 177Lu-DOTATATE, which has a fixed number of
treatment cycles (usually 4-6), treatment with octreotide
LAR has no definite end point regarding treatment com-
pletion. This has important ramifications, especially in
LMICs, wherein, despite the relatively higher per-cycle cost
of 177Lu-DOTATATE compared with octreotide LAR, the net
treatment-related expenses for all the cycles with octreotide
LAR can far exceed those with 177Lu-DOTATATE. Given the

higher response rates and longer PFS associated with
177Lu-DOTATATE, its use as first-line treatment can prove to
be a cost-effective strategy in this setting. Although cost-
effectiveness studies with octreotide LAR are currently
unavailable, similar analysis for 177Lu-DOTATATE showed
an incremental cost-effectiveness ratio of £62,158 per
quality-adjusted life-year (QALY) inmidgut NET. This was in
contrast to the incremental cost-effectiveness ratio of
£199,233 per QALY reported for everolimus, which is quite
similar to octreotide LAR, and has no defined end point for
treatment completion.17 The effectiveness of 177Lu-
DOTATATE over everolimus in the progressive pancreatic
neuroendocrine tumors was also established in a recent
comparative meta-analysis with 177Lu-DOTATATE showing
significantly better radiologic and survival outcomes.18

TABLE 4. Toxicity Profile of Patients in the Study as Evaluated With CTCAE v5.0

Type of AE

177Lu-DOTATATE Arm (n = 36) Octreotide LAR Arm (n = 40) P a

Any Grade, No. (%) Grade 3 or 4, No. (%) Any Grade, No. (%) Grade 3 or 4, No. (%) Any Grade

Nausea 4 (11) 0 (0) 1 (3) 0 (0) .184

Vomiting 4 (11) 0 (0) 1 (3) 0 (0) .184

Diarrhea 2 (6) 0 (0) 4 (10) 0 (0) .677

Fatigue 3 (8) 0 (0) 8 (20) 1 (3) .198

Weight gain 2 (6) 0 (0) 0 (0) 0 (0) .221

Weight loss 0 (0) 0 (0) 3 (8) 0 (0) .242

Pain abdomen 1 (3) 0 (0) 4 (10) 0 (0) .362

Abdominal distension 1 (3) 0 (0) 3 (8) 0 (0) .617

Cholecystitis 0 (0) 0 (0) 2 (5) 0 (0) .495

Loss of appetite 2 (6) 0 (0) 3 (8) 1 (3) 1.000

Edema 0 (0) 0 (0) 1 (3) 0 (0) 1.000

Musculoskeletal pain 0 (0) 0 (0) 3 (8) 0 (0) .242

Flushing 0 (0) 0 (0) 3 (8) 0 (0) .242

Cough 0 (0) 0 (0) 1 (3) 0 (0) 1.000

Palmar-plantar erythrodysesthesia syndrome 2 (6)b 0 (0)b 0 (0) 0 (0) .221

Stomatitis 0 (0)b 0 (0)b 2 (5) 0 (0) .495

Chest pain 1 (3)b 0 (0)b 0 (0) 0 (0) .473

Hematologic

Anemia 21 (58) 1 (3) 4 (10) 0 (0) , .001c

Leukopenia 12 (33) 1 (3) 0 (0) 0 (0) , .001c

Thrombocytopenia 10 (28) 0 (0) 1 (3) 0 (0) .002c

Neutropenia 3 (8) 1 (3) 0 (0) 0 (0) .101

Nephrotoxicity 2 (6) 0 (0) 0 (0) 0 (0) .221

Hepatotoxicity

Raised AST or ALT 2 (6) 0 (0) 2 (5) 0 (0) 1.000

Raised serum bilirubin 4 (11) 2 (6) 1 (3) 1 (3) .184

Reduced serum albumin 1 (3) 0 (0) 2 (5) 0 (0) 1.000

Abbreviations: AE, adverse event; CTCAE, common terminology criteria for adverse events; LAR, long-acting release.
aP value calculated using Fisher’s exact test.
bCapecitabine-specific AEs.
cP value significant at , .05.
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Although, there was no major difference in the occurrence
of grade 3 or 4 toxicities in both of the treatment arms, the
overall frequency of hematologic toxicity was expectedly
higher in the 177Lu-DOTATATE recipients. However, these
were mostly grade 1 or 2 events and were seen to resolve
within few weeks after therapy with no requirement for any
additional management. Furthermore, long-term adverse
effects such as myelodysplastic syndrome were not ob-
served in this study cohort. The findings are notable, given
that radiosensitizing chemotherapy in the form of low-dose
capecitabine was concomitantly administered to the pa-
tients in the 177Lu-DOTATATE arm. The results suggest that
the use of low-dose capecitabine could have contributed in
a synergistic manner to the better treatment outcomes
observed in the 177Lu-DOTATATE arm by virtue of its
radiosensitizing action, but without increasing the associ-
ated risks.13,19-21 However, this needs to be further vali-
dated in future prospective trials.

Health-related quality of life is an important parameter to be
considered before initiating any treatment. Although
octreotide LAR has been proven to have a high degree of
safety, a long duration of treatment could eventually lead to
significant deterioration in the quality of life of the
patients.22,23 By contrast, studies with 177Lu-DOTATATE

have reported significant improvement in the patients’
global health status, physical and social functioning, and
mitigation of physical symptoms even after a limited
number of treatment cycles.24,25 Future studies comparing
the two treatment modalities should include health-related
quality of life as a study end point so as to generate more
evidence in this direction.

This study has a number of limitations. The relatively small
number of patients included in the two treatment arms,
nonrandomized treatment allocation, and retrospective
analysis limit the strength of our observations. Furthermore,
assessment of health-related quality of life was not carried
out. Follow-up chromogranin A levels were not available in
majority of the patients owing to financial constraints.
Nevertheless, given the rarity of the disease, the current
study serves as a proof of concept exploring the potential
benefit of 177Lu-DOTATATE over somatostatin analogs as
upfront therapy in advanced GEP-NETs, especially in a
lower- to middle-income country. Adequately powered
randomized controlled trials with head-to-head comparison
of 177Lu-DOTATATE and octreotide LAR would help further
validate the results of this study and determine the best
treatment option for the treatment-naı̈ve patients with ad-
vanced GEP-NETs.
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