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Peptide receptor radionuclide therapy (PRRT) is an established treatment in advanced
neuroendocrine tumors (NETs), which overexpressed somatostatin receptors. However,
after progression there are a limited number of available treatments. We want to share a
case report about a patient with a NET re-treated with 177Lu-DOTATATE and a literature
review about salvage treatment with PRRT. We present a 26-year-old man who started
with pelvic pain and after a biopsy of a retro-rectal mass observed in a magnetic
resonance was diagnosed with an advanced neuroendocrine tumour. After progression
to lanreotide, everolimus and sunitinib, treatment with 177Lu-DOTATATE was initiated,
achieving an excellent response with a progression free survival (PFS) of 38 months. At the
time of progression, re-treatment with 177Lu-DOTATATE was decided, showing a new
partial response, which is currently stable after 15 months. The patient had not presented
significant treatment-related toxicity. Although there are no randomized phase III trials or a
consensus about the number or dose of cycles, there is evidence about the efficacy and
low toxicity of salvage treatment with 177Lu-DOTATATE in NETs. Median progression-free
survival ranges from 6 to 22 months. Toxicity is mostly hematologic (anemia and
neutropenia), 4-7% grade 3/4.

Keywords: neuroendocrine tumors, Lu-DOTATATE, neuroendocrine neoplasms, peptide receptor radionuclide
therapy, case report
CASE REPORT: RE-TREATMENT WITH LU-DOTATATE IN
NEUROENDOCRINE TUMORS

INTRODUCTION

Neuroendocrine neoplasms (NENs) are a heterogeneous group of neoplasms, which arise in
neuroendocrine cells of the mucous membranes with an incidence of 6-7 cases per 100,000
people in the United States, with an increase in the last years (1). NENs can originate from different
organs, although most do so from the lungs, the pancreas, and the gastrointestinal tract.
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Based on their histological differentiation and grade that
correlate with the proliferation index ki67 and mitotic rate,
NENs can be classified in well-differentiated neuroendocrine
tumors (NETs) and poorly-differentiated neuroendocrine
carcinomas (NECs), which differ in their treatment because of
their more aggressive behavior (2). NETs can be divided in low-
grade (grade 1) and intermediate grade (grade 2). In addition,
there is a subset of NENs that appear histologically well-
differentiated with a high proliferation rate. The 2019 WHO
classification of NENs recognizes a category of well-differentiated
NETs with high-grade (grade 3) (3). Furthermore, NETs can be
classified based on their clinical characteristics in functional or
nonfunctional tumors, depending on its capacity of secreting
hormones, such as serotonin, insulin, gastrin, or glucagon.

The majority of NETs overexpresses somatostatin receptors
that are used as a diagnostic and therapeutic target (4).
Somatostatin analogs (octreotide and lanreotide) are standard
first line of treatment in the advanced disease (5–7). In the last
decades there has been an improvement in the knowledge of
molecular biology of NETs, and many clinical studies have been
launched with targeted therapies involved in tumorigenesis, such
as mammalian target of rapamycin (mTOR) inhibitors or
tyrosine kinase inhibitors (TKIs), achieving the approval of
everolimus and sunitinib (sunitinib only in pancreatic NET)
(8–14). Although there are several therapeutic options, limited
response rates and significant toxicit ies make new
approaches necessary.

In this context, peptide receptor radionuclide therapy (PRRT)
arose as a new targeted option against NETs, delivering
radionuclides directly to tumour cells (15). First clinical studies
analyzed the efficacy of somatostatin analogs labeled to
radionuclides of Yttrium or Indium, but there was an
important hematologic and renal toxicity (16, 17). Lately,
Lutetium-177(177Lu)-DOTATATE has shown its efficacy with
a better safety profile, and it has been established as a valid option
in metastatic NETs treatment, with data of clinically relevant
long responses. In this context, NETTER-1 is a phase III clinical
trial that assessed the activity of 177Lu-DOTATATE compared to
high dose of octreotide in patients with advanced midgut NETs
(15). 177Lu-DOTATATE increased the objective response rate
(ORR) (18% vs 3%; p < 0.001) and the progression free survival
(PFS) (28.4 vs. 8.5 months; HR 0.21, 95% confidence interval
(CI) 0.14–0.33, p < 0.0001). Although data is still immature, it
showed a trend toward improved overall survival (OS) (median
not achieved vs. 27.4 months, HR 0.46, 95% CI 0.14–1.5).
European centers of reference have published large series of
patients with gastroenteropancreatic and bronchial NETs treated
with PRRT (18, 19). These series confirmed the benefit of 177Lu-
DOTATATE in NETs of primary tumour sites other than
the midgut.

Despite the benefit of systemic treatment in NETs the
majority of patients recurs and need a new therapeutic
alternative. In this way there is an increasing interest of salvage
PRRT with 177Lu-DOTATATE in patients with NETs. Here, we
present a patient with a NET treated with salvage 177Lu-
DOTATATE and review the literature of salvage PRRT in NETs.
Frontiers in Endocrinology | www.frontiersin.org 2
CLINICAL CASE

An 18-year-old Caucasian man without any relevant medical
history, surgeries, or medical family history, was evaluated for
intense pelvic pain of several months of evolution, refractory
to common analgesics. He did not report diarrhea or other
symptoms suggesting carcinoid syndrome. Physical
examination, including abdomen and pelvis, did not show
significant findings. The initial laboratory test did not present
biochemical or hematological abnormalities. Due to the lack of
clinical or analytical findings and the severity of the pelvic pain, a
magnetic resonance was performed, showing a 4,3 x 3,3 x 4 cm
retro-rectal mass, and the biopsy revealed a low-grade
neuroendocrine tumour.

The patient underwent surgery in June 2012. However, the
complete resection was not feasible due to sacrum infiltration.
The histology confirmed a neuroendocrine tumour grade 2 and a
proliferation index Kinett 67 of 15%, with nodal invasion,
pT4pN1Mx (stage IIIB AJCC 8a ed.) . Post-surgical
computerized tomography (CT) demonstrated tumour
persistence. A second surgery was performed in September
2012 achieving a complete resection, followed by adjuvant
radiotherapy in December 2012.

In June 2013, a CT scan showed multiple bone metastases. A
somatostatin receptor scintigraphy (SRS) demonstrated
radiotracer uptake in the occipital bone and the third lumbar
vertebrae. Treatment with lanreotide, 120 mg every four weeks,
was initiated. Nevertheless, in November 2013 the patient
presented new bone progression.

Second line treatment with everolimus, 10 mg daily, was
started. Despite initial benefit, in September 2014 a new CT scan
and a bone scintigraphy revealed an increase in the number of
bone metastases. At that time, sunitinib, 37,5 mg daily, was
initiated with stable disease in radiological assessments.
However, after two years of treatment progressive disease was
observed. In January 2016, the CT scan demonstrated new bone
metastases located in the mandible and femur.

In February 2016, the patient was referred to our center and
177Lu-DOTATATE treatment was offered with four doses (7,4
GBq (200 mCi) every eight weeks). The first dose was
administered in April 2016. The SPECT-CT, performed after
the second dose, demonstrated a decreased number of bone
metastases with a lower radiotracer uptake. The treatment was
completed in September 2016 with an important clinical and
radiological benefit observed in the SRS (Figure 1) and in the CT
scan by RECIST 1.1. No adverse events related to 177Lu-
DOTATATE were observed.

The patient started follow-up with physical examination,
laboratory tests, CT scan and SRS every three months, and the
disease was controlled until June 2019, when a CT scan showed
liver, bone and nodal progression (Figure 2). Due to the lack of
valid alternative therapeutic options and the excellent previous
response, it was decided in a multidisciplinary committee to
re-treat with two more doses of 7,29 GBq (197 mCi) of 177Lu-
DOTATATE every eight weeks. As in the first treatment,
the dose received was assessed by dosimetry after each
April 2021 | Volume 12 | Article 676973
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FIGURE 1 | (A) Octreoscan imaging in December 2015, before de first treatment with 177Lu-DOTATATE. (B) SPECT-CT studies after first and fourth 177Lu-
DOTATATE doses. (C) Octreoscan imaging in November 2016, after finishing first treatment with 177Lu-DOTATATE. (D) SPECT-CT studies in December 2015 and
November 2016.
A B C

FIGURE 2 | (A) Octreoscan imaging at tumor recurrence in June 2019. (B) SPECT-CT studies after fifth and sixth 177Lu-DOTATATE doses. (C) Octreoscan
imaging after complete 177Lu-DOTATATE re-treatment.
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administration. The treatment was administered in July and
September 2019, achieving again a new response observed in
the CT scan by RECIST 1.1 and in the SRS, without clinically
relevant hematologic or renal toxicity, and started again follow
up. In the current moment, the patient maintains partial
response achieved with 177Lu-DOTATATE (Figure 3).
DISCUSSION

This case report is a good example of the efficacy and safety of
salvage therapy with 177Lu-DOTATATE in heavily pretreated
patients after an initial response to PRRT, an especially
challenging context with a limited number of alternatives.

Currently, 177Lu-DOTATATE is an established therapeutic
option for the treatment of metastatic NETs. However, there is a
lack of evidence for salvage therapy. Recently, published studies
have shown the efficacy and acceptable tolerance of re-treatment
with PRRT (Table 1). Nevertheless, these studies are
heterogeneous and mostly retrospective, with significant
differences between them regarding the patients included, the
cumulative dose of PRRT, or the radiolabeled drug used.

Efficacy
Two meta-analysis have been published lately with the aim to
evaluate the efficacy and safety of salvage PRRT by Strosberg
et al. and Kim et al. (27, 28). These analyses included thirteen
and nine articles respectively. Strosberg et al. found a PFS of
12.52 months and an OS of 26.78 months with a disease control
rate (DCR) of 71%. Kim et al. reported a PFS of 14.1 months and
an OS of 26.8 months and a DCR of 76.9%. However, these meta-
analyses present several limitations. These articles found an
important heterogeneity between studies, with different doses
of salvage PRRT. In addition, the studies also included a small
number of patients and presented different criteria regarding
toxicity, evaluation of response and outcomes reported.
Frontiers in Endocrinology | www.frontiersin.org 4
Van der Zwan et al. published the largest cohort of patients
who underwent re-treatment with PRRT with only 177Lu-
DOTATATE. 181 patients with bronchial or GEP-NET were
included in the analysis after receiving salvage therapy with
PRRT. Objective response and stable disease were observed in
26 patients (15.5%) and 100 patients (59.5%), respectively. The
median PFS was 14.6 months (95% CI 12.4–16.9). In addition, a
control group consisting of patients not undergoing salvage
therapy, but in principle qualifying for it, was established for
estimating the potential increase in OS. Patients re-treated with
177Lu-DOTATATE had a significantly longer OS than control
patients (p <0.01). In fact, in this series some patients were re-
treated twice if the patient had reached disease control after the
first salvage PRRT. They found 38.5% of partial responses, 53.8%
of stable diseases and a median PFS of 14.2 months. In this
subgroup the combined OS after the 3 PRRT treatments was 80.8
months (95% CI 66.0–95.6). The study concluded that 177Lu-
DOTATATE re-treatment is a suitable option in patients with
previous response to PRRT (25).

Other studies have also shown these promising results. The
median PFS reported range from 6 to 22 months (22, 26). The
short PFS observed by Rudisile et al. compared to other studies
could be explained by the late sequence of salvage PRRT, with
many intermediate therapies. The DCR was over 50% in the
majority of studies, showing more than 80% in the series
reported by Severi and Rudisile (22, 26). Yordanova et al. also
published overall survival data, achieving 85.6 months against
69.7 months in patients who received only a baseline therapy
with PRRT in the same department and time (23).

As expected, efficacy of salvage PRRT is worse than in
NETTER-1, with PRRT as first treatment after octreotide
analogues (15). There are some reasons, as a lower number of
cycles, or the fact that patients have a more advanced disease and
worse performance status.

The heterogeneous population included is one of the motives
for the variable outcomes. First of all, these studies included
NETs from different primary tumor locations: all of them
FIGURE 3 | Historic evolution of the patient.
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TABLE 1 | Published studies that evaluate salvage with PRRT.

Study
(year of
publication)

Number of
patients (n)

Location (n) Treatment Median PFS Best
response

Toxicity grade
≥3

Van Essen
et al. (20)

33 Bronchial (3), gastric (1), rectal
(1), midgut (15), pancreatic (8),
unknown origin (5)

2 cycles of 7.4 GBq 177Lu-DOTATATE 17 months PR: 6
(18.2%)
MR: 2
(6.1%)
SD: 8
(24.2%)
PD: 17
(51.5%)
DCR: 16
(48.5%)

Hematologic:
n=5

Sabet et al.
(21)

33 Pancreatic (14), foregut (3),
midgut (6), hindgut (3), other (7)

2-4 cycles. Mean administered activity during re-
treatment: 17.7 GBq 177Lu-DOTATATE

13 months CR: 1 (3%)
PR: 6
(18.2%)
MR: 1 (3%)
SD: 14
(42.4%)
PD: 11
(33.3%)
DCR: 22
(66.6%)

Hematologic:
n=7

Severi et al.
(22)

26 Pancreatic (17), Ileum (5),
appendix (1), colon (1), rectum
(1), unknown origin (1)

2-5 cycles. Median activity for re-treatment: 16.5
GBq 177Lu-DOTATATE

22 months CR: 1
(3.8%)
PR: 1
(3.8%)
SD: 20
(76.9%)
PD: 4
(15.4%)
DCR: 22
(84.6%)

Renal: n=1.
Hematologic:
n=1

Yordanova
et al. (23)

15 Foregut (8), midgut (3), renal (1),
unknown origin (3)

3-6 cycles. Median cumulative activity: 63.9 GBq
177Lu-DOTATATE

18.9 months NA Hematologic:
n=2

Vaughan
et al. (24)

47
Re-
retreatment:
44

Midgut (21), pancreatic (15),
hindgut (2), lung (3), unknown (2),
other (2)

90Y-Dotatoc: 29 patients, 177Lu-DOTATATE: 18
patients.

17.5 months PR: 10
(21.27%)
SD: 37
(78.72%)
DCR: 47
(100%)
Re-
retreatment:
PR: 7
(15.9%)
SD: 26
(59.1%)
PD: 11
(25%)
DCR: 33
(75%)

Renal: n=1
Hematologic:
n=2
Myelodysplastic
syndrome: n=1

Van der
Zwan et al.
(25)

168
Re-
retreatment:
13

Bronchial (13), pancreatic (53),
midgut (54)

Re-treatment: 2 cycles (median cumulative dose:
44.7 GBq), re-retreatment: 2 cycles (median
cumulative dose: 59.7 GBq)

14.6 months (14.2
months from re-
retreatment)

PR: 26
(15.5%)
SD: 100
(59.5%)
PD: 33
(19,6%)
DCR: 126
(75%)
Re-
retreatment:
PR: 5
(38,5%)

Hematologic:
n=14
Myelodysplastic
syndrome: n=2
Acute myeloid
leukemia: n=2

(Continued)
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included gastroenteropancreatic and unknown origin tumours,
but some series also included bronchial tumors (20, 26), and
other study included even paragangliomes or medullary thyroid
carcinomas (24).

These results support the strategy of PRRT re-treatment
in patients with NETs. However, there are several limitations
in the interpretation of these data due to the heterogeneity
between studies and the small number of patients included in
these studies.

Toxicity
Hematological and renal toxicity are the main side effects and
dose limiting factors for PRRT. However, the safety profiles of
177Lu-DOTATATE and 90Y-DOTATATE are different,
particularly renal toxicity is more often reported with
90Y-DOTATATE.

Previously mentioned meta-analysis found a similar toxicity
profile between salvage PRRT and initial PRRT. Strosberg et al.
described a 5% of grade 3/4 adverse events and 0% of renal
toxicity, and Kim et al. found a 10.8% of hematologic toxicity and
0.7% of renal toxicity (27, 28).

In the series, the most common toxicity observed was
hematologic with grade 3/4 in 4% to 7% of patients, similar to
results with 177Lu-DOTATATE in NETTER-1 (15). In addition,
1% of patients developed late toxicity as acute myeloid leukemia
or myelodysplastic syndrome, showed in a study which evaluates
not only re-treatment, but also a second re-treatment (25). The
data of Sabet et al. stands out because they showed a hematologic
toxicity grade 3 or more in 21% of patients, without higher
accumulated dose (21) (the mean accumulate activity was 44.3
GBq, while the rest of the studies had a similar range, reaching
63.8 GBq in one series (23)). In a lower number of patients, renal
toxicity appears, but it is exclusively observed with 90Y-
DOTATATE (up to 4% grade 3/4) (22, 24). Although
personalized dosimetry was not used routinely in these studies,
the possibility of including this measurement could guide the
Frontiers in Endocrinology | www.frontiersin.org 6
treatment planning and control the absorbed dose to vulnerable
organs (kidneys and bone marrow).

Patient Selection
This is the most important point in PRRT re-treatment. The
selection of patients suitable for this strategy will focus our effort
to optimize the benefit of PRRT. There are some considerations
in which there is more agreement. For example, patients must
have a significant clinical benefit after treatment with a previous
PRRT to be considered eligible for re-treatment. The controversy
is how to measure this benefit. In this way, there are differences
in the duration of the clinical benefit: some series request at least
12 months after the last cycle of previous PRRT (20, 22, 24),
whereas there is another study that demands at least 18 months
(25). The PFS after the first PRRT treatment has been identified
as the main factor to predict more durable benefit to salvage
177Lu-DOTATATE (20, 21). Consequently, treatment outcome
was less favorable in patients with a short PFS after the first
PRRT treatment.

Although there are no other factors clearly associated with
response to PRRT re-treatment, some of them have been
described as potential predictive markers. However, one of the
limitations of this review is that characteristics of patients that
receive PRRT re-treatment were not consistently reported across
the studies.

The tumour uptake in the somatostatin receptor scintigraphy
and 68Ga-DOTATATE PET has a known predictive role to
predict response of PRRT in NETs (29, 30). Sufficient
radiotracer uptake on SSTR imaging was an indication for
PRRT re-treatment in the majority of studies. Van Essen et al.
described a higher tumour uptake in patients that received a
second treatment with 177Lu-DOTATATE compared with a
group of patients treated with the regular therapy (20).
However, these findings contrast with other data reported (22),
in which the degree of scintigraphy uptake at baseline did not
correlate with PFS and OS.
TABLE 1 | Continued

Study
(year of
publication)

Number of
patients (n)

Location (n) Treatment Median PFS Best
response

Toxicity grade
≥3

SD: 7
(53,8%)
PD: 1
(7,7%)
DCR: 12
(92,3%)

Rudisile
et al. (26)

35 Midgut (23), lungs (5), unknown
primary (4), rectal (1), gastric (1),
paraganglioma (1)

1-4 cycles. Median cumulative activity 44 GBq
177Lu-DOTATATE

6 months PR: 1
(3,1%)
SD: 26
(81.3%)
PD: 5
(15.6%)
DCR: 27
(77.1%)

Hematologic:
n=1
April 2021
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PR, partial response; MR, minor response; SD, stable disease; PD, progression of disease; DCR, disease control rate; R-PRRT, re-treatment with peptide receptor radionuclide therapy;
RR-PRRT, re-retreatment with PRRT.
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Severi et al. also described a relation between survival after
PRRT re-treatment and tumour burden. Patients with an
extensive disease, especially those with liver metastases had a
shorter OS (22). Despite these data, their potential predictive role
is unclear because tumour burden disease and liver involvement
are common prognostic factors in oncologic patients.

Tumour dedifferentiation is associated with somatostatin
receptor expression. Poorly-differentiated tumors have a lower
expression and tumour uptake in the somatostatin receptor
scintigraphy with a more aggressive behavior. In this way some
authors have described a worse response with PRRT in these
patients (20).

The presence of a functional tumor could guide our treatment
decision. The current evidence about the efficacy of PRRT
regarding control of carcinoid syndrome (CS), showed a
symptoms reduction of up to 87,8% (31, 32). The appearance
or persistence of an uncontrolled CS could be another factor to
consider when evaluating which patients could benefit from the
re-treatment.

Schedule of Salvage PRRT
There are also differences in the treatments administered. In this
way, different radionuclides have been used as previous
treatment or as re-treatment. Severi et al. published a study
analyzing 26 patients who received 177Lu-DOTATATE after
progression to 90Y-Dotatoc. Median PFS is 22 months with a
control disease rate of 84.6% (22). The series reported by Van der
Zwan et al. included 181 treated with 177Lu-DOTATATE as
initial and salvage PRRT, with a median PFS of 14.6 months (25).
Finally, Vaughan et al analyzed retrospectively 47 patients, 45 of
them were treated with 90Yttrium (90Y)-DOTATATE and 2 with
177Lu-DOTATATE as initial treatment. The re-treatment was
with 90Y-DOTATATE in 29 patients and with 177Lu-
DOTATATE in 18 patients. Median PFS was 17.5 months, and
no statistically significant differences between both drugs were
observed (24).

In addition, there is no consensus about the number or dose
of cycles administered: from the fixed two additional cycles in
one study (20), up to the six cycles reached in the retrospective
study of Yordanova et al. (23). Despite the majority of the studies
use a similar per cycle dose of 7.4 GBq, the study of Severi et al.
selected a lower dose of 3.7 GBq (22). Furthermore, there is also
diversity in the time of salvage therapy. Some studies included
patients who receive salvage with PRRT as the first treatment
after progression to previous PRRT, but others include
extensively pretreated patients with several intermediate
treatments (20, 23, 26).

Re-Treatment PRRT in the Guidelines
Treatment guidelines of NETs include the option of salvage
PRRT. The Joint International Atomic Energy Agency (IAEA),
the European Association of Nuclear Medicine (EANM), and the
Society of Nuclear Medicine and Molecular Imaging (SNMMI)
accept PRRT re-treatment in patients with previous response,
with the same inclusion criteria used in the initial treatment and
paying special attention to accumulated doses in bone marrow
and kidney (33). The North American Neuroendocrine Tumour
Frontiers in Endocrinology | www.frontiersin.org 7
Society (NANETS)/SNMMI Consensus Statement on Patient
Selection and Appropriate Use of 177Lu-DOTATATE PRRT
remark the efficacy and the acceptable toxicity demonstrated
by the studies which have evaluated re-treatment (34). In
contrast, the latest guidelines of NCCN or ESMO do not
propose salvage with PRRT as an option (35, 36).
CONCLUSION

In conclusion, our patient is a good example of re-treatment with
PRRT, due to its initial response to 177Lu-DOTATATE, which
lasted more than 3 years. In that moment, two additional cycles
of PRRT were administered, reaching again partial response
without significant toxicity. 177Lu-DOTATATE is an effective
therapy in NETs with an excellent safety profile. There is
evidence that salvage therapy following progression to PRRT
after a long response is an option in these patients, with high
disease control rates and acceptable safety profile. Nevertheless,
large prospective randomized studies are needed to confirm
these findings.
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Navarro Martıńez, Grande Pulido, Carrato Mena and Gajate Borau. This is an open-
access article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
April 2021 | Volume 12 | Article 676973

https://doi.org/10.1007/s00259-012-2330-6
https://doi.org/10.2967/jnumed.119.240911
https://doi.org/10.1016/j.annonc.2020.03.304
https://www.nccn.org/professionals/physician_gls/pdf/neuroendocrine.pdf
https://www.nccn.org/professionals/physician_gls/pdf/neuroendocrine.pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles

	Case Report: Re-Treatment With Lu-DOTATATE in Neuroendocrine Tumors
	Case Report: Re-treatment With Lu-DOTATATE in Neuroendocrine Tumors
	Introduction
	Clinical Case
	Discussion
	Efficacy
	Toxicity
	Patient Selection
	Schedule of Salvage PRRT
	Re-Treatment PRRT in the Guidelines

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


