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Abstract
Purpose Rectal neuroendocrine neoplasia (NEN) is more common than other NEN origins, but is less commonly metastatic.
However, when present, distant disease carries a particularly poor prognosis. Evidence guiding optimal treatment of such patients
is lacking. We assessed PRRT outcomes in patients with somatostatin receptor (SSTR) positive metastatic rectal NEN from two
referral centres.
Methods Patients treated with PRRTwere retrospectively reviewed. Morphologic (RECIST 1.1), SSTR imaging responses and
toxicity were assessed 3 months post-PRRT. Kaplan-Meier estimate was used to determine progression-free survival (PFS) and
overall survival (OS) from start of PRRT.
Results Twenty-seven consecutive patients (M = 20, age 31-81 years) were reviewed. The majority (70%) had ENETs grade 2
disease (19 patients), three had Grade 3, one Grade 1, and four not documented. Overall, 63% (10/16 patients with available
FDG PET/CT) had FDG avid disease. Twenty-six patients were treated for disease progression. Most had 177Lu-DOTA-
octreotate with median cumulative activity of 30 GBq, median four cycles. 14 patients had radiosensitising chemotherapy
(5FU or capecitabine). At 3 months post-PRRT, CT disease control rate (DCR) was 96%: partial response was observed in
70% (19/27) and stable disease in 26%. All but one had partial SSTR imaging response. The median PFS was 29 months. Ten
patients died, with median overall survival 81 months with a median follow-up of 67 months. Seventeen patients had further
treatments after initial PRRT (10 had further cycles of PRRT). Three patients had grade 3 lymphopenia, without significant
renal toxicity, MDS or leukaemia.
Conclusion Our results indicate high efficacy and morphologic responses with minimal toxicity and very encouraging survival
from PRRT in patients with metastatic rectal NEN despite the adverse prognostic features of this cohort. Further prospective
PRRT trials are warranted in this subgroup.
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Introduction

Neuroendocrineneoplasia(NEN)representsaheterogeneous
group of tumours arising from the diffuse endocrine system.
Tumour grade is currently categorised into three subgroups
accordingtothe2010WHOandENETSclassifications[1,2],
whereGrade 3 disease (Ki67 > 20%) has theworst prognosis
[3, 4].The incidence ofNENhas increasedworldwide affect-
ing most anatomical sites and involving both low and high
grade neoplasms [5]. Of the many potential sites of origin,
the rectum comprises 14–29% of gastroenteropancreatic
(GEP) NEN [6, 7], and exhibits the greatest relative increase
in incidence [8]. The majority of rectal NEN are, however,
diagnosed incidentally at colonoscopy. These mostly com-
prise of small submucosal (<1-2 cm), low to intermediate
grade (Grade 1 or 2) lesions, which rarely metastasize and
generally have favourable prognoses [9, 10]. Localised and
regional diseases have favourable 5-year overall survivals of
90 and 62%, respectively [11]. While distant metastases are
uncommon at diagnosis (between 2 and 8%) [11], these pa-
tients have a worse prognosis with a 5-year survival of only
24% [11, 12], and a median survival of 10.4 months [10].
Prognosis isworse formetastatic colonic comparedwith rec-
tal NEN (7 vs. 26 months, respectively) [11]. Whilst about
30% of GEP NENs are functional causing hormone-
hypersecretion related symptoms, it is unusual for rectal tu-
mours to be hormone-hypersecreting or to cause carcinoid
syndrome [10].

There has been significant progress in the management of
metastatic Grade 1 and 2 GEP NEN over recent years as a
result of several published phase III trials [13]. However, ev-
idence specific for metastatic rectal NEN is very limited,
mainly due to its low occurrence relative to other NEN ori-
gins. Given the poor overall prognosis, further studies to es-
tablish effective treatments options are required for patients
with metastatic rectal NEN. Somatostatin analogues (SSAs)
may have an anti-proliferative effect, but the small number of
colorectal NEN cases in the recent Phase III CLARINET
study provided insufficient evidence in this group [14].
Systemic chemotherapy has little role in G1 and G2 NEN,
but may be appropriate for high grade G3 or progressive dis-
ease [10, 13]. Options include cisplatin (or carboplatin) plus
etoposide, oxaliplatin-based (XELOX, FOLFOX), irinotecan-
based (FOLFIRI), or temozolomide-based regimes [15], but
data for rectal NEN is lacking. The RADIANT-2 study using
everolimus and octreotide showed improved progression-free
survival compared to placebo plus octreotide for well-
differentiated NEN with carcinoid syndrome, but the use for
colorectal NEN remains to be verified [16].

Most well-to-moderately differentiated NEN retain high
expression of somatostatin receptors (SSTR), a characteristic
that can be identified by molecular imaging and targeted for
treatment with radiolabelled somatostatin receptor analogue

therapy. Peptide receptor radionuclide therapy (PRRT) has
been shown to be highly effective in treatment for SSTR pos-
itive GEP NEN, with minimal toxicity [17, 18]. The response
rates from PRRT based on relatively large international clini-
cal experiences generally compare favourably with those ob-
tained with chemotherapy, and are generally substantially
higher than reported with targeted agents including everoli-
mus and sunitinib [17], despite the lack of prospective trials.
In this study, we aim to retrospectively review the therapeutic
response, associated toxicity, and long-term outcome in pa-
tients with metastatic SSTR positive rectal NENs treated with
PRRT from two referral centres.

Materials and methods

Patients

A total of 27 consecutive patients (M:F = 20:7; 31–81 years)
with unresectable metastatic rectal NEN who received at least
one cycle of 177Lu-DOTA-Octreotate (177Lu-DOTATATE)
PRRT from two referral centres with at least 3 months
follow-up from completion of PRRT, were retrospectively
reviewed. Patients were followed up to death or study close-
out date of 31st March 2018.

The primary objective was to assess morphologic response
(RECIST 1.1) at 3 months post completion of induction
PRRT. Secondary objectives included assessment of molecu-
lar imaging, biochemical responses and toxicity at 3 months
post PRRT, and assessment of progression-free survival
(PFS), overall survival (OS) and time to next treatment
(TNT) from start of PRRT. Differences in patient outcome
(PFS and OS) were compared for patients treated with
radiosensitising chemotherapy versus without radiosensitising
chemotherapy.

Eligibility for PRRT included lesions with high somatostat-
in receptor-expressing disease on Ga-68 DOTATATE PET/CT
scan where the intensity of tumour uptake is greater than that
of normal hepatic parenchyma at all sites of disease, together
with evidence of progressive disease within 12 months, as
assessed by combination of increasing biochemical marker
(CgA), and new or enlarging lesions on SSTR PET/CT imag-
ing, contrast-enhanced CT, or MRI, or symptoms despite con-
ventional management.

Patients were excluded from PRRT if disease demonstrated
low SSTR expression (uptake less than background liver ac-
tivity), 18F-FDG-avid lesions showing low or absent SSTR
analogue avidity (spatially discordant FDG+ and SSTR- scan
pattern), hypoalbuminemia (<25 g/L), thrombocytopenia
(<50 × 109/L for the Australian centre, <70 × 109/L for
Israeli centre), pancytopaenia (haemoglobin <10 g/dL and
white cell count <3 × 109/L for Israeli center), ECOG
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performance score 4, expected survival <3 months, or con-
firmed pregnancy.

All patients from Peter MacCallum Cancer Centre were
treated on compassionate grounds under Special Access
Scheme (SAS), which allows treatment of patients with life-
threatening diseases with experimental therapies that have
demonstrated efficacy in other studies. The use of SAS provi-
sions was approved by the institutional ethics committee and
all patients provided written informed consent to undergo
treatment and follow-up. Institutional ethics committee ap-
proval for the follow-up of NEN patients was given at the
Peter MacCallum Cancer Centre. The Israeli Ministry of
Health approves PRRT treatment for patients with metastatic
progressive neuroendocrine tumours and the study was ap-
proved by the Hadassah-Hebrew University Medical Center
institutional ethical committee.

Treatment regimen

Radio-labelling and administration of 177Lu-DOTATATE
were performed under local institutional protocol. At Peter
MacCallum Cancer Centre, 177Lu produced from Europe
(IDB Holland) was transported as a radiochemical, then la-
belled to the peptide octreotate (Erasmus Medical Center,
Rotterdam, Holland) through chelation to a DOTA molecule
forming 177Lu-DOTA-Octreotate. 90Yttrium provided by
Perkin Elmer, Waltham, WA was labelled onto DOTA-
octreotate (Auspep, Victoria, Australia) to form 90Y-DOTA-
Octreotate. At Hadassah-Hebrew University Medical Center,
177Lu produced by PerkinElmer, Inc., USAwas transported as
a radiochemical, then labelled to the peptide octreotate (Isorad
Ltd., Israel) again, through chelation to a DOTA molecule
forming 177Lu-DOTA-Octreotate.

Each cycle of PRRTwas administered with premedication
granisetron 2 mg, dexamethasone 8 mg, and renoprotective
amino-acid infusion (25 g lysine and 25 g arginine in 1 L
normal saline) commencing 30 min prior to PRRT and con-
tinuing for 3 h thereafter. The induction treatment regimen
typically included four cycles of 177Lu-DOTATATE given
6–10 weeks apart. At Peter MacCallum Cancer Centre, pa-
tients with bulky tumours >4 cm will be considered for 90Y-
DOTA-Octreotate (followed by 177Lu-DOTATATE) based on
previous experience showing that bulky disease is an adverse
prognostic factor for response to 177Lu-DOTATATE PRRT
[19, 20]. The 2nd to 4th cycles of 177Lu-DOTATATE were
usually given with radiosensitising chemotherapy, unless con-
traindicated. This is based on prior experiences showing en-
hanced efficacy without additional toxicity [21–23]. An earli-
er protocol used infusional fluorouracil (5-FU) as a
radiosensitiser (typically 200 mg/m2 daily, starting 2 days pri-
or to PRRT for 2 weeks in total). Subsequent regimen per local
institutional protocol included the use of oral capecitabine

(825 mg/m2 bd commencing 2 days prior to PRRT for
2 weeks).

Follow-up

Patients were clinically reviewed prior to, and after, each cycle
of PRRT and typically at 3 months following the last cycle of
treatment. Evaluation at 3 months included assessment of
symptoms, molecular imaging by 68Ga-DOTATATE PET/
CT scan, and CT. Biochemical marker serum chromogranin
A (CgA) was reviewed. Symptomatic benefit was defined as
an improvement in tumour-related symptoms based on pa-
tients’ subjective report relative to baseline symptoms.
Biochemical response was assessed by comparing serum
CgA before and 3 months after PRRT as percentage change
from baseline. Molecular imaging: Descriptor for pathologic
uptake on 68Ga-DOTATATE PET/CT scan has been adapted
from a semi-quantitative visual scoring system originally de-
signed for planar 111In-octreotide imaging known as the
Krenning score, consisting of a scale from 0 to 4 using liver
and spleen as reference organs (Score 0 = no uptake; 1 = very
low uptake, less than background liver activity; 2 = lesion up-
take similar to liver activity; 3 = greater than liver; 4 = greater
than spleen) [24]. 68Ga-DOTATATE PET/CT scan response
was defined as stable, partial response (reduction in intensity
by one Krenning score in at least one tumour site), complete
response (total disappearance of abnormal uptake of previous
avid lesions) or progressive disease (development of new avid
lesions). CT response was defined as stable, partial or com-
plete response, or progression defined by Response
Evaluation Criteria in Solid Tumours (RECIST 1.1) [25].
Minor response was also used to describe smaller size changes
not meeting partial response on RECIST 1.1 (10–30% de-
crease in maximum diameter of target lesions). Where avail-
able, contrast-enhanced CT images were directly compared.
Otherwise, non-enhanced CT from PET components of the
study were assessed, using scintigraphic uptake as a guide to
follow the dominant lesions. Time to next treatment has been
included to capture the timing for treatment needed after in-
duction PRRT. For TNT: indications for further treatment (ei-
ther for uncontrolled symptoms, or disease progression), and
treatment modality (such as SSAs dose escalation, further
PRRT, everolimus, sunitinib, chemotherapy, external beam
radiotherapy, surgery, palliative care) were documented from
start of PRRT. Toxicity: all haematological and renal toxicities
occurring from the time of PRRT administration were record-
ed. Toxicity was defined according to the Common
Terminology Criteria for Adverse Events version 4.0.

Statistics

The overall survival (OS) and progression free survival (PFS)
curves were estimated for the total cohort of patients using the
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Kaplan-Meier product-limit method measured from start of
PRRT to date of death from any cause (or to the date of cen-
soring for patients known to be alive). Progression free sur-
vival (PFS) was calculated to tumour progression or death
from any cause. Progression was defined by biochemical re-
currence and imaging progression on molecular imaging
(SSTR+/-FDG) or RECIST 1.1. Patients who received
radiosensitising chemotherapy were compared to those who
did not receive radiosensitising chemotherapy.

Results

Patient characteristics and treatment parameters

Of the 27 patients treated with PRRT, 19 (70%) patients had
ENETs Grade 2 disease, three (11%) had Grade 3, one (4%)
had Grade 1, and in four (15%) grading was unavailable. All
but one patient had rectal primary (one patient had sigmoid
primary). Of 16 patients who had a baseline FDG PET/CT,
63% (11 pts) had FDG-avid disease. Twenty-six patients
were treated for disease progression and one patient for un-
controlled symptoms (with abdominal pain, altered bowel
habit and per rectal bleeding). Most patients had 177Lu-
DOTATATE PRRT, whereas six patients had 90Y-
DOTATATE (alone or with combined/sequential 177Lu-
DOTATATE cycles). The median cumulative activity of
177Lu-DOTATATE was 30 GBq, median four cycles.
Fourteen patients had radiosensitising chemotherapy (5FU
or capecitabine). Refer to Table 1 for summary of patient
characteristics.

Objective scan response 3 months post PRRT

Ct Disease control rate (DCR) was 96%: 70% (19/27) had
partial response on RECIST 1.1 and 26% (7 pts) had stable
disease, four patients of whom had minor regression on CT
(size reduction of 10–30% from baseline); refer to Fig. 1 and
Table 2. One patient progressed: this patient had high grade
NEN (ENETs G3, Ki 67 of >90%) with an ACTH-secreting
tumour with extensive osseous, hepatic and soft tissue metas-
tases, and who had also progressed on prior multiple lines of
chemotherapy prior to receiving PRRT. Whilst there was ev-
idence of early molecular imaging response in areas of PRRT
targeted disease after two cycles of PRRT, the patient
progressed rapidly with spatially discordant FDG-avid dis-
ease, requiring further 3rd-line chemotherapy but deceased
shortly thereafter due to progression.

SSTR imaging All but one had partial SSTR imaging response
(Fig. 2, Table 2).

Symptom response

At 3 months post-PRRT, 22% (N = 6), reported complete res-
olution of symptoms (including complete resolution of pain in
two patients, regaining weight in two patients, resolution of
diarrhea and bloating in one, and disappearance of diarrhea in
one patient). Overall 59% (16/27 patients) reported partial
improvement of symptoms, mainly with reduction of pain,
improvement in weight, prior bowel symptoms including
bloating and altered bowel habits, improvement of neurolog-
ical symptoms from bony disease in two patients and resolu-
tion of rectal bleeding in one patient. Two patients reported
stable symptoms, and one patient progressed/died. Of note,
only three patients of this cohort reported the presence of
hormone-secretory symptoms with diarrhea prior to PRRT,
but all reported improvement and one had complete symp-
toms resolution. Refer to Table 2.

Biochemical response 3 months post-PRRT

Baseline CgA results were unavailable for five patients,
hence, results of 22 patients were available for review. The
majority 59% (13/22) had normal baseline level. Out of the
nine patients with baseline elevated CgA, five had significant
reduction at 3 months (reduced by 35, 37, 55, 56 and 76%,
respectively, from baseline), and four patients had stable re-
sults post-PRRT. Refer to Table 2.

Overall and progression free survival and follow-up,
TNT

Median follow-up calculated using the reverse censoring
method, was 67 months (3–124 months) from start of PRRT.
Median overall survival was 81 months (Fig. 3). Ten deaths
were observed prior to the close-out date. All patients died
from progressive disease. The median progression free surviv-
al was 29 months (Fig. 3).

Patients who received radiosensitising chemotherapy (N =
14) were compared to those who did not receive
radiosensitising chemotherapy (N = 13). Differences in PFS
and OS in the group who received radiosensitising chemother-
apy versus those without, were not statistically significant;
PFS for radiosensitising chemotherapy group was 32 months
vs. 25 months (P value 0.09); OS for radiosensitising chemo-
therapy 76 months vs. 56 months (P value 0.8).

Of note, one patient had metastatic disease from sigmoid
origin; this patient had two cycles of PRRT resulting in com-
plete symptom resolution, partial molecular and RECIST re-
sponse, with PFS of 15 months and OS of 30 months. During
follow-up, 16 patients received further active treatment fol-
lowing completion of induction PRRT. Three patients had
further maintenance PRRT, one had elective surgery to prima-
ry tumour. Others (12 patients) had further treatment due to
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Table 1 Patient characteristics
(N = 27) Characteristics Number (%)

Gender (Male:Female) 20:7

Median age (in years) at first PRRT treatment 59 (31–81)

Dominant site of disease

Liver 17 (63%)

Nodal 2 (7)

Bone 3 (11)

Primary 1 (4)

Multifocal 4 (15)

Grade of tumour (ENETS)

Grade 1 (Ki 67 of <3%) 1 (4)

Grade 2 (Ki 67 of 3–20%) 19 (70)

Grade 3 (Ki 67 of >20%) 3 (11)

Unknown 4 (15)

Primary site Rectal 26

Sigmoid 1

FDG avidity prior to treatment

FDG-avid 10 (37)

Not FDG-avid 6 (22)

Unknown (not performed) 11 (41)

Prior treatments

None 3 (11)

Chemotherapy 1 (4)

Surgery 2 (7)

SSA 7 (26)

Chemo and surgery 3 (11)

Chemo, SSA, RT 2 (7)

Chemo, surgery, SSA 1 (4)

Surgery, SSA 5 (19)

Surgery, SSA, RT 3 (11)

Number of induction cycles

2 cycles 8 (30)

3 cycles 3 (11)

4 cycles 14 (52)

5 cycles 2 (7)

Patients treated with 90Y-DOTATATE (±LuTate)

2 cycles 3 patients

1 cycle YTate +1 LuTate 2 patients

2 cycles YTate +2 LuTate 1 patient

Cumulative YTate activity (GBq) Median 12 (range 11.3–15.5)

Patients treated with 177Lu-DOTATATE alone 21 patients

Cumulative LuTate activity (GBq) Median 30 (14.1–52.9)

Concurrent chemotherapy: 0 cycles 13

1 cycle 2

2 cycles 2

3 cycles 7

4 cycles 3

Radiosensitising 5FU chemotherapy 10

Radiosensitising capecitabine chemotherapy 4
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disease progression: median time to next treatment for disease
progression was 28 months (3–66 months), modalities includ-
ed further PRRT in five patients, PRRT and capecitabine +
temozolomide chemotherapy in one, PRRT and surgery in
one patient, increase SSA dosage in one patient,

chemotherapy in one, everolimus and TACE in one, and ex-
ternal beam radiotherapy and surgery in two patients.

Toxicity

At 3 months post-PRRT, three patients developed Grade 3
lymphopaenia without clinical significance. No other Grade
3 or 4 haematological toxicities identified. No cases of
myelodysplasia or leukaemia were observed during follow-
up. Refer to Table 3.

No significant renal toxicities attributable to PRRT were
identified. One patient had mild renal dysfunction prior to
PRRTwhich remained stable post-treatment.

Discussion

Although uncommon among the GEP NEN subtypes, the in-
cidence of metastatic rectal NEN is increasing. Patients with
metastatic rectal NEN carry a poor prognosis, and robust ev-
idence guiding treatment options of these patients is lacking.
Hence, establishing effective and well-tolerated treatments are
urgently needed to improve tumour control and patient out-
come for such patients.

Given favourable responses and effectiveness of PRRT for
patients with SSTR expressing GEP NEN based on large in-
ternational clinical experiences and more recently, the pro-
spective phase III NETTER-1 trial in patients with midgut
NEN [17, 18], we reviewed the efficacy of PRRT in patients
with SSTR expressing metastatic disease specifically arising
from rectal origin. Whilst there have been small case studies
indicating effectiveness of PRRT in such patients [26, 27], to

Fig. 1 57-year-old man, with
Grade 2 (Ki67 of 10%) rectal
NEN, with liver, pelvic nodal and
bone metastases. Following
progression on SSA (a, maximum
intensity projection MIP images),
he received three cycles of 177Lu-
DOTA-octreotate. Treatment
resulted in SSTR and
morphologic partial response
3 months post-PRRT (b). Pre-
treatment liver lesions highlighted
in solid red arrows (a1), and pri-
mary rectal lesion in dotted red
arrow (a2). Response of corre-
sponding liver lesions demon-
strated on 3 months post-PRRT
images in blue arrows (b1), and
rectal lesion (b2)

Table 2 Biochemical and scan responses 3 months post induction
PRRT

Response ALL (N = 27) Percentage %

Symptoms Partial 16 59

Stable 2 7

Worse 1 4

Complete 6 22

NA (no baseline symptoms) 2 7

CgA Normal baseline level 13 59

< 25% reduction 4 18

25–50% reduction 2 9

>50% reduction 3 14

NA (none performed) 5

SSTR scan Partial 26 96

Stable 0

Worse 1 4

Complete 0

CT Partial 19 70

Stable 3 11

Minor response 4 15

Complete 0 0

Progression 1 4

NA not available, CgA Chromogranin A, SSTR somatostatin receptor

723Eur J Nucl Med Mol Imaging (2019) 46:718–727



our knowledge, this is the largest series to date assessing the
use of targeted radionuclide therapy in patients with rectal
NEN. Our results indicate remarkable responses from PRRT
in a high proportion of patients despite prior progressive dis-
ease. The majority of patients reported partial or complete
resolution of symptoms, particularly with reduction of pain,
regaining weight and improvement of bowel related symp-
toms including resolution of rectal bleeding in one patient.
Our findings also confirm that most patients with metastatic
rectal NEN do not have hormone-secretory symptoms nor
measurable CgA biomarker at baseline. All but one patient
(96%) had partial response on molecular imaging, and
PRRT resulted in a high proportion achieving tumour regres-
sion on structural imaging with 70% having a partial RECIST

1.1 response, and an additional 15% having minor tumour
shrinkage. This morphological response rate appears vastly
superior to limited results of other treatment modalities and
suggests a disease with high radiation-sensitivity. The
RADIANT-2 trial using everolimus with octreotide showed
improved PFS compared to placebo (29.9 months vs.
6.6 months), but no morphological RECIST response was
observed in G1/2 colorectal patients on post-hoc analysis
[16]. Therefore, PRRT results from this study are very encour-
aging, particularly in the context that most patients in this
cohort have poor prognostic features (70% had Grade 2, and
11% Grade 3 disease) and prior progression.

Importantly, the treatment response from PRRT appears
durable, with median progression-free survival of 29 months.

Fig. 2 68-year-old woman, previously resected rectal NEN, presented
with dominant hepatic liver metastases, Ki67 of 15% (a). PRRT was
given due to rapid symptoms and radiological progression. Near

complete response on 68Ga-DOTATATE PET/CTshown at 3 months after
PRRT completion, red arrow (b). Further response at 9 months (c) and
sustained response at 18 months (d) without intervening therapy

Fig. 3 Kaplan-Meier curves for
progression-free survival (PFS) &
overall survival (OS)
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Impressively, the median overall survival was 81 months de-
spite the poor prognostic features of this cohort, which com-
pares very favourably to historical data (prognosis of
26 months for metastatic rectal group) [11]. The majority of
patients who subsequently progressed were treated with fur-
ther cycles of PRRT, suggesting that retreatment is feasible
and effective as long as SSTR expression is retained at all
disease sites (Fig. 4). Survival outcomes for patients who re-
ceived radiosensitising chemotherapy with PRRT were en-
couraging, but did not reach statistical significance, the num-
bers were likely too few for accurate assessment. However, no
additional toxicity was apparent with its concomitant use. The
use of radiosensitising chemotherapy with PRRT should be
formally evaluated and incorporated into future prospective
trials for patients with colorectal NEN. PRRTwas overall well
tolerated, without evidence of significant grade 3/4, long term

haematologic or renal toxicity, MDS or leukaemia in this
series.

However, potential limitations of this study are
recognised. The number of patients reviewed were relatively
small, but nonetheless forms the largest series focusing on
patients with unresectable rectal NEN given the rarity of this
disease. This is a retrospective review of patients from two
international institutions, using similar but not uniform treat-
ment or follow-up protocols. Variability included total ad-
ministered radiopharmaceutical activity, radiopharmaceuti-
cal selection, the use of radiosensitising chemotherapy ad-
ministered, and the use of unenhanced CT of SPECT or PET
for structural evaluation for some patients. This series in-
cluded one case of metastatic NEN arising from the sigmoid,
whilst this did not conform to the rest with rectal origin, this
was included given rarity of the entity. The specific outcome

Table 3 Haematological
parameters at 3 months post
treatment

Grade
1

Grade
2

Grade
3

Grade
4

Comment

N

Haemoglobin 7 2 0 0 One pt. with Grade 2 anaemia had baseline Grade 2
abnormality which persisted on follow up. All
others improved beyond 3 months

WCC 6 4 0 0 No significant neutropaenia observed

Lymphocytes 5 4 3 0 No clinical consequences observed

Platelets 3 2 0 0 No clinical consequences observed

Fig. 4 33 yo female, with Grade 3 rectal NEN (Ki67 of 22%), with
multifocal osseous and hepatic metastases (a). She was treated with
two cycles of 177Lu-DOTA-octreotate PRRT resulting in significant
near complete imaging response on 68Ga-DOTATATE PET/CT (b).
Restaging 8 months after completion of PRRT showed disease

recurrence, predominantly with new sites of osseousmetastases and small
volume hepatic lesions (c). Given high SSTR expression, one further
cycle of 177Lu-DOTA-octreotate was administered, resulting again in
significant imaging response indicating radiosensitive disease, and that
retreatment is feasible
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of this case was discussed, and the outcome from PRRT also
appeared favourable compared to historical data suggesting
that this may be a potential treatment option requiring future
evaluation in hindgut NEN. Validated quality of life ques-
tionnaires were not uniformly used in the two centres, and
this important aspect should be incorporated in future pro-
spective studies to allow formal assessment of patient report-
ed outcome measures.

Conclusion

Our results indicate high efficacy and morphologic responses
to PRRT in patients with metastatic rectal NEN who had
progressed after prior therapies. PRRTwas well tolerated with
minimal toxicity, and results in very encouraging disease con-
trol and overall long survival particularly given the
unfavourable historical outcome and poor prognostic features
of this cohort. Further prospective PRRT trials are warranted
given its potential high efficacy in patients with somatostatin
receptor-expressing metastatic rectal NEN.
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