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This phase | trial aimed to assess the feasibility and toxicity of combin-
ing the poly(adenosine diphosphate—ribose) polymerase inhibitor ola-
parib with '7“Lu-DOTATATE in patients with somatostatin receptor—
positive tumors, with the goal of enhancing treatment efficacy through
the inhibition of tumor cell DNA repair mechanisms. Methods: Eigh-
teen patients were enrolled, mostly with pancreatic or small intestinal
neuroendocrine tumors or atypical lung carcinoids. Patients received
a standard dose of '"’Lu-DOTATATE (7,400 MBq) for up to 4 cycles,
combined with escalating doses of olaparib (50-300 mg twice a day
[BID]). The primary objective was to evaluate toxicity using National
Cancer Institute Common Toxicity Criteria version 5.0. Secondary
objectives included time to progression, overall survival, response
rate, and dosimetry variables. Results: The combination of olaparib
and ""’Lu-DOTATATE was generally well tolerated. Five patients did
not complete the 4 cycles because of progression, noncompliance,
and carcinoid crisis after the first '7’Lu-DOTATATE infusion. Among
the remaining patients, thrombocytopenia was the primary dose-
limiting toxicity, observed in 3 patients at the 300-mg dose level. Other
toxicities were mild, predominantly low-grade bone marrow suppres-
sion, nausea, and fatigue. Conclusion: This study demonstrates that
combining olaparib with '7"Lu-DOTATATE is feasible, with toxicity
primarily related to thrombocytopenia. On the basis of the findings,
we recommend a starting dose of 200 mg BID for future studies, with
the potential to escalate to 300 mg BID depending on patient toler-
ance. Further investigation in larger, randomized trials is warranted to
assess the clinical efficacy of this combination and optimize dosing
strategies.
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Peptide receptor radionuclide therapy (PRRT) with ""Lu
linked to a somatostatin analog is a mainstay strategy for patients
with low- to intermediate-grade metastatic tumors expressing
somatostatin receptors. !”’Lu-DOTATATE was formally approved
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for gastroenteropancreatic neuroendocrine tumors (GEPNETS) after
the NETTER-1 trial, which demonstrated increased progression-
free survival compared with somatostatin analogs (/) but no sur-
vival advantage with longer follow-up (2). This targeted radiation
therapy may provide a prolonged treatment effect, sometimes last-
ing for several years, but some patients experience suboptimal
responses or early relapse, and ultimately all patients will progress,
highlighting the need for improved treatment strategies.

Strategies to optimize treatment efficacy include modifying the
number of treatment cycles or adjusting the administered activity
based on the absorbed doses to critical organs, such as the kidneys
(3-3). In addition, because !”’Lu-DOTATATE is generally well
tolerated, there is potential to explore combination therapies. Fea-
sibility studies have been performed with !'"’Lu-DOTATATE
combined with chemotherapy agents such as capecitabine and
temozolomide (6—8) but indicated increased toxicity with the com-
bination (9), as well as with the mTOR inhibitor everolimus (/0).

One limitation of 7’Lu-DOTATATE is the tumor cells’ ability
to repair DNA damage. !"/Lu decays primarily by emitting
B-particles, which penetrate up to 1.5 mm in tissue, predominantly
causing single-strand breaks in the DNA. However, the primary
cell-killing effect of ionizing radiation is due to double-strand
breaks, because these are more challenging to repair than single-
strand breaks. Poly(adenosine diphosphate—ribose) polymerase 1
(PARP-1) inhibitors are pharmaceuticals that inhibit the repair of
DNA damage (/7). Combining a PARP inhibitor with "’Lu-
DOTATATE could sensitize tumor cells to B-irradiation and
increase the likelihood of tumor cell death by preventing effective
repair of radiation-induced damage (12,13).

This combination strategy is theoretically appealing and has
been preclinically investigated by Nonnekens et al. (/3), who dem-
onstrated that cells expressing somatostatin receptors could be syn-
ergistically sensitized to PRRT when combined with the PARP
inhibitor olaparib. This combination resulted in increased cell
death and reduced cellular proliferation compared with PRRT
alone, primarily because of a greater number of double-strand
breaks, leading to genomic instability (73).

To optimize the sequence of this combination, biokinetic model-
ing was conducted (/4). The published results suggest that to max-
imize the tumor—to—normal tissue absorbed dose ratio, olaparib
should be administered approximately 24 h after the start of the
77Lu-DOTATATE infusion, thereby minimizing the risk of bone
marrow toxicity. Olaparib administration should continue for up to
4 wk, after which the irradiation dose to the tumor becomes
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toxicities (DLTs) occurred (Fig. 1). '”’Lu-
DOTATATE infusions were repeated every
812 wk for 4 cycles. A DLT was defined as
any treatment-related reaction of grade 3 or
higher of the Common Terminology Criteria
for Adverse Events deemed attributable to

X

300 mg BID . . . .
olaparib and affecting treatment continuation
(excluding short-term grade 3 nausea

300 mg BID

because of the !7’Lu-DOTATATE infusion).

FIGURE 1. Schematic overview of study design.

minimal and no additional effect from PARP inhibition is expected.
This approach also allows normal tissue time to recover from non-
specific systemic side effects associated with olaparib.

These findings informed the design of a phase I clinical trial
aimed at assessing the toxicity and feasibility of combining !”"Lu-
DOTATATE with olaparib (*’’Lu-DOTATATE and olaparib in
somatostatin receptor positive tumors, NCT04375267). Here, we
report the primary objective of the study, which focuses on the
assessment of toxicity.

MATERIALS AND METHODS

This prospective phase I trial evaluated the combination of a stan-
dard dose of '""Lu-DOTATATE (7,400 MBq for up to 4 infusions)
with individual dose escalation of olaparib (Fig. 1). The study was
approved by the Swedish Ethical Review Authority, and all patients
provided informed consent before study-specific procedures. The pri-
mary objective was to assess the toxicity and feasibility of the combi-
nation, measured by Common Terminology Criteria for Adverse
Events version 5.0 (National Cancer Institute). Secondary objectives
included time to progression, overall survival, time to death from any
cause, response rate, and dosimetry variables.

Eligible patients had NETs or other tumors expressing somatostatin
receptors, as confirmed by ®*Ga-DOTATATE PET, including grade 2-3
GEPNETS, other NETs after standard therapy, or inoperable meningio-
mas not suitable for external radiotherapy. Patients were required to have
documented disease progression within the past 14 mo and to have
regional or distant metastases, or unresectable localized disease. Tumors
had to be measurable according to RECIST 1.1, and patients needed a
performance status of 0-1 with a life expectancy greater than 6 mo.
Patients were required to be more than 18 y old (no upper age limit) and
have adequate organ function, including a glomerular filtration rate
greater than 50 mL/min. Key exclusion criteria included grade 1 GEP-
NETs, previous treatment with 7L u-DOTATATE, antitumoral treat-
ment (chemotherapy, tyrosine kinase inhibitors, and interferon) within 4
wk, or persisting toxicity from prior treatment. Patients with significant
heart disease (New York Heart Association class III-IV) or extensive
liver metastases with impaired liver function (>grade 1 of the Common
Terminology Criteria for Adverse Events) were also excluded.

Pretreatment work-up included a CT scan of the thorax and abdo-
men, "*F-FDG PET/CT, ®*Ga-DOTATATE or “*Ga-DOTATOC PET
within 6 wk, iohexol clearance testing, and comprehensive blood sam-
pling. The '”’Lu-DOTATATE infusion was administered according to
clinical practice with amino acid support (Vamin; Fresenius Kabi),
with 1,500 mL given intravenously over 6-8 h starting 30 min before
the radiopharmaceutical. Antiemetics, such as corticosteroids and
5-hydroxytryptamine type 3 inhibitors, were given, and 7,400 MBq of
"""Lu-DOTATATE was infused intravenously over 30 min. Starting
on day 2 (24 h after infusion), patients received 4 wk of oral olaparib
twice a day (BID).

The study planned to include 18 patients. Cohort 1 started with ola-
parib at 50 mg BID for the first cycle, with dose escalation in subse-
quent cycles to 100, 200, and 300 mg BID if no dose-limiting
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If a DLT occurred at the 50-mg dose level,

olaparib was discontinued, and the patient
continued with '7’Lu-DOTATATE alone. If a DLT occurred at higher
doses (100, 200, or 300 mg), the subsequent cycle was deescalated by
1 dose level. Depending on cohort 1 outcomes, the starting dose in
subsequent cohorts could be increased to 100 mg BID.

TABLE 1
Patient Characteristics
Variable n
Sex
Male 1
Female 7

Performance status

0 8
1 10
Age (y) 65.5 (42-84)
Ki-67 15
<3% 0
3%-20% 10
>20% 5
Tumor type
Pancreatic NETs 7
Small intestinal NETs 4
AC lung NETs 4
Other* 3
Metastatic disease 17
Previous lines of systemic therapy
0-1 8
2-3 9
>3
Previous therapies
Somatostatin analogs 14
Chemotherapy 111
Surgery 8
mTOR inhibitor or tyrosine kinase inhibitor 7
Other* 6

*Meningioma, medullary thyroid cancer, and unknown NET.

TOne patient received systemic chemotherapy because of
different malignancy after NET diagnosis.

*External radiation, liver embolization, or liver radioembolization.

AC = atypical carcinoid.

Age is median followed by range in parentheses.
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SPECT imaging for dosimetry was performed after each cycle.
Patients were monitored with weekly blood tests and follow-up visits
at 2 and 4 wk after infusion. CT scans of the thorax and abdomen was
performed after 2 and 4 cycles and every 3 mo thereafter. *3Ga-
DOTATATE or ®®Ga-DOTATOC PET was performed at 3 and 12 mo
after the last '”’Lu-DOTATATE infusion and then annually. If the
8E_FDG PET/CT scan was positive at baseline, it was repeated at the
same intervals.

RESULTS

In total, 18 patients were included in the study. Most patients
had pancreatic NETs (» = 7), small intestinal NETs (» = 4), or
atypical lung carcinoids (» = 4). All patients had a performance
status of 0—1, with a median age of 65 y (range, 42-84 y) and a
Ki-67 index between 7% and 50%. Detailed patient characteristics
are presented in Table 1.

All patients in the first cohort were escalated to 200 mg or more
of olaparib, and the starting dose was increased to 100 mg BID
for the second cohort. Subsequent cycles were dosed at 200 and
300 mg BID. Three patients had progressive disease after the first
2 cycles and were removed from the study. Three patients did not
escalate to the maximum dose despite no DLT: 1 because of grade
1 abdominal pain, 1 because of prolonged grade 2 thrombocytope-
nia, and 1 because of grade 2 nausea and fatigue. One patient was

noncompliant, and another experienced a carcinoid crisis after the
first '7’Lu-DOTATATE infusion, leading to study discontinuation.
Consequently, 10 patients completed escalation of olaparib: all
reached 200 mg BID without a DLT, and 7 reached 300 mg BID.
Three patients developed grade 3 thrombocytopenia at the 300-mg
dose level (Table 2), which resolved to grade 0—1 within 6 mo.
Two of these patients had bone metastases.

Reported adverse events occurring in at least 3 patients are
listed in Table 3, and additional rare events in fewer than 3
patients are listed in Supplemental Table 1 (supplemental materi-
als are available at http://jnm.snmjournals.org). The most common
adverse events, aside from bone marrow toxicity, were low-grade
nausea and fatigue. Lymphocytopenia rated at least grade 3 was
common but not classified as a DLT, because it is typically associ-
ated with PRRT. Four severe adverse events were reported, all
requiring hospitalization or extended hospital stay, but nonattribu-
table were to olaparib; these adverse events were infection, trau-
matic fall, congestive heart failure, and carcinoid crisis. The
carcinoid crisis occurred after the first infusion of !”’Lu-DOTA-
TATE; this patient did not receive olaparib, and no further study-
related treatment was administered.

Longer follow-up is needed to determine efficacy and other sec-
ondary endpoints, but RECIST assessment at 6 mo follow-up dem-
onstrated a disease control rate of 69% (11/16, excluding the 2

TABLE 2
Cycles, Escalated Dose of Olaparib, and DLT

Reached dose

Patient Cycles (n) of olaparib DLT Other reason for hampered escalation
Cohort 1

1 2 100 mg BID Progressive disease after 2 cycles*

2 4 300 mg BID

4 4 200 mg BID Abdominal pain G17

5 2 100 mg BID Progressive disease after 2 cycles*

6 4 300 mg BID

7 2 50 mg BID Noncompliant*

8 4 100 mg BID Fatigue G2, nausea G2, loss of appetite G2
9 4 300 mg BID

10 4 300 mg BID

11 4 300 mg BID* Thrombocytopenia G3

12 4 300 mg BID

Cohort 2

13 4 300 mg BID* Thrombocytopenia G3

14 3 100 mg BID Thrombocytopenia G2

15 4 300 mg BID

16 4 300 mg BID* Thrombocytopenia G2

17 1 0 mg Carcinoid reaction on first '7“Lu infusion*
19 2 200 mg BID Progressive disease after 2 cycles*

20 4 300 mg BID* Thrombocytopenia G3

*Premature study discontinuation.

TNot escalated at cycle 1 because of abdominal pain G1, so did not reach 300 mg.

*Discontinued last cycle of olaparib.
G1 = grade 1; G2 = grade 2; G3 = grade 3.
Patients 3 and 18 were excluded from the study.
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TABLE 3
Adverse Events in at Least 3 Patients

Adverse event Grade 1 Grade 2 Grade 3 Grade 4

Anemia 11 (61) 5 (28)
Thrombocytopenia 633 3(17) 5 (28)
Leucopenia 4 (22) 6 (393 3(17)
Lymphocytopenia 1(6) 528 10(6) 1 (6)
Neutropenia 1 (6) 5 (28) 3(17)
Nausea 11 (61) 3 (17)

Fatigue 9(50) 422 1(6)
AST increased 8 (44)

Hyponatremia 528 1(6)
Hypochloremia 5 (28)

Diarrhea 5 (28)

Hypokalemia 5 (28)

ALT increased 4(22) 2(11)

ALP increased 4(22) 1 (6)

Weight loss 4(22) 1 (6)
Bicarbonate increased 4 (22)

Alopecia 4 (22)

Abdominal pain 3(17) 1(6) 1(6)
Creatinine increased 3(17) 1(6)

Dizziness 3(17) 1)

Dyspnea 3(17)

Bilirubin increased 2(11) 1) 1(6)
Hypotension 2(11) 2(1)
Constipation 2(11) 1(6)

Pain 16 2@11) 16

AST = aspartate transaminase; ALT = alanine transaminase;
ALP = alkaline phosphatase.
Data are number followed by percentage in parentheses.

patients who were removed from study because of noncompliance
and carcinoid reaction). Three patients with pancreatic NETs (2
patients with grade 3 and 1 patient with a high grade 2) had pro-
gressive disease after just 2 cycles, 1 patient had progressive dis-
ease after 4 cycles, and 1 patient had progressive disease at 6 mo
follow-up. Twelve patients were still participating in the study at 6
mo follow-up and had partial remission (3 patients), stable disease
(8 patients), and progressive disease (1 patient).

DISCUSSION

This phase I trial demonstrates the feasibility of combining the
PARP inhibitor olaparib with 7’Lu-DOTATATE. On the basis of
our findings, we recommend that future studies begin with a dose
of olaparib at 200 mg BID, escalating to 300 mg in subsequent
cycles if bone marrow function permits.

PARP inhibition is a promising strategy for enhancing PRRT
efficacy. As monotherapy, PARP inhibitors generally do not harm
normal cells but are effective against DNA repair—deficient cancer
cells, such as BRCA-mutated breast cancer cells (15). When com-
bined with B-emitters, the ability of PARP inhibitors to impair
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DNA repair may increase the frequency of tumoricidal double-
strand breaks. Preclinical data suggest a class effect across differ-
ent PARP inhibitors, with several studies reporting synergistic
effects. In addition to the synergy observed with olaparib plus
77Lu-DOTATATE mentioned earlier (13), similar effects have
been observed with olaparib and '3'I-meta-iodobenzylguanidine
(16), Y"Lu-DOTATATE and talazoparib (17), and other PARP
inhibitors (/8).

To our knowledge, no clinical data have been published on PARP
inhibitors in combination with PRRT, but several studies are ongoing
(Table 4). A preliminary report has been presented as a conference
abstract from a phase I-1I dose-escalation trial of olaparib (50, 100,
200, and 300 mg). This trial uses a classic 3 + 3 phase I design,
rather than individual dose escalation, and olaparib was administrated
for approximately 4 wk, starting 2 d before !7’Lu-DOTATATE infu-
sion (/9). In addition, 4 other trials are recruiting for a Dutch phase I
trial (NCT05870423) in locally advanced or metastatic NETs, using
a 3 + 3 design with olaparib escalation from 100 to 300 mg that
starts 3 d before !”’Lu-DOTATATE and continues for 2 wk after
infusion, and an Australian phase I trial (NCT05053854) in grade 2
GEPNETS, evaluating escalated doses of talazoparib administrated
on days 2-6 after !”’Lu-DOTATATE infusion. In addition, an ongo-
ing phase I-I trial with an initial escalation phase of olaparib for 4
wk per cycle (NCT04086485) is in progress, and a recently launched
phase II trial of '’’Lu-DOTATATE and olaparib in children and ado-
lescents (NCT06607692) is also under way (Table 4).

In some of these trials with olaparib, the PARP inhibitor is admin-
istrated before '7’Lu-DOTATATE infusion. In contrast, we delayed
olaparib administration (similar to the Australian trial with talazo-
parib) based on biokinetic modeling, which suggested that early
administration might increase bone marrow toxicity. Thrombocyto-
penia, a known side effect of olaparib, was observed in 3 of 10 fully
evaluable patients at the 300-mg dose level, although it was transient.
Two of these patients had bone metastases. Other toxicities were
generally mild, predominantly grade 1-2 bone marrow suppression,
with some more severe lymphocytopenia as expected with PRRT.
Because thrombocytopenia was the only DLT observed, further
research on bone marrow dosimetry is warranted.

PARP inhibition is just one of many possibilities to intensify
treatment with '”’Lu-DOTATATE or '""Lu-DOTATOC. Given
the excellent tolerability of 77Lu-DOTATATE as monotherapy,
there are numerous avenues for combination therapy or treatment
customization. Individualized approaches might adjust the number
of cycles or the activity per cycle based on the radiation dose to
the kidneys, a strategy supported by promising prospective data,
although no randomized trials have been conducted yet (3—5).
Another option is linking '"7Lu to a somatostatin antagonist
(20,21), but there is some concern with regard to bone marrow
toxicity. Alternatively, replacing 7’Lu with a-emitters such as
21Bj, 225Ac, or 212Pb offers a potential advantage; a phase I trial
showed 2!2Pb-DOTAMTATE to be well tolerated and effective
(22). B-emitters such as '°!'Tb, which also emit Auger electrons,
represent another promising option (23-26).

Combination trials integrating chemotherapy (e.g., temozolomide
and capecitabine) and everolimus with PRRT have been performed
(6-8,10), although no published studies have shown superiority over
PRRT alone. The START-NET trial (NCT05387603) is a 3-armed
randomized trial that compares standard PRRT with 4 cycles of
77Lu-DOTATOC and an individualized approach based on kidney
dosimetry; the third arm adds capecitabine for '®F-FDG-positive
tumors. In addition, at least 4 other trials are under way for PRRT
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TABLE 4
Ongoing Studies with '7”Lu-PRRT and PARP Inhibitors

Study Phase n Reference

177 u-DOTATATE in combination with olaparib in metastatic or (S]] 33 (16)
inoperable gastrointestinal NETs

77Lu-DOTATATE in combination with olaparib in recurrent or Il 25 NCT06607692
relapsed solid tumor expressing somatostatin receptor (children
and adolescents)

177 u-DOTATATE in combination with olaparib in locally advanced or I 24 NCT05870423
metastatic NETs

"77Lu-DOTATATE in combination with talazoparib in NETs [ 24 NCT05053854

177 Lu-DOTATATE in combination with olaparib in inoperable -l 42 NCT04086485

GEPNETs

with 7’Lu and a comparator in a randomized setting. The COM-
PETE trial (NCT03049189) compares '’’Lu-edotreotide with
standard-dose everolimus in GEPNETS, and a phase II trial compares
7"Lu-DOTATOC with everolimus in bronchial NETs (NCT04665739).
Another phase II trial compares !”’Lu-DOTATOC with capecitabine
plus temozolomide in pancreatic NETs (NCT05247905), whereas
the COMPOSE trial (NCT04919226) compares !”’Lu-edotreotide
with the standard of care (capecitabine plus temozolomide; folinic
acid, fluorouracil, and oxaliplatin; or everolimus) in grade 2-3 GEP-
NETs. Efficacy in this latter group has been demonstrated with
""Lu-DOTATATE in the NETTER-2 trial (27), although the com-
parator was a somatostatin analog, a treatment rarely used alone in
highly proliferative grade 2-3 tumors.

Although this phase I trial establishes the feasibility of combining
the PARP inhibitor olaparib with !”’Lu-DOTATATE, several limita-
tions must be acknowledged. There are so far inadequate efficacy data,
and the small sample size, inherent to early-phase trials, limits the abil-
ity to detect rare adverse events. In addition, the trial’s design, with
individual dose escalation, might not fully represent the tolerability
and safety profile across broader patient populations. The short follow-
up period restricts the assessment of long-term efficacy and toxicity,
especially bone marrow function and potential delayed adverse effects.
In particular, myelodysplastic syndrome and acute myeloid leukemia,
which have been associated with both PARP inhibitors and PRRT,
need to be monitored closely with long-term follow-up.

CONCLUSION

This phase I trial demonstrates the feasibility and tolerability of
combining the PARP inhibitor olaparib with !7’Lu-DOTATATE
in patients with somatostatin receptor—positive tumors. The find-
ings suggest that starting olaparib at 200 mg BID, with potential
escalation to 300 mg BID, is a viable strategy that warrants further
exploration. The observed bone marrow toxicity, particularly
thrombocytopenia, underscores the need for careful patient selec-
tion and monitoring, as well as further research into optimizing
bone marrow dosimetry. Although this combination approach
holds promise for enhancing the efficacy of PRRT, larger random-
ized trials are necessary to determine its clinical benefit over
monotherapy and to refine the optimal dosing schedule.
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KEY POINTS

QUESTION: Can the combination of olaparib and '“Lu-DOTATATE
enhance treatment efficacy in patients with somatostatin receptor—
positive tumors while maintaining manageable toxicity?

PERTINENT FINDINGS: The combination was generally well
tolerated, with thrombocytopenia being the primary DLT at a dose
level of 300 mg BID of olaparib. The study recommends starting
at 200 mg BID, with potential escalation depending on patient
tolerance.

IMPLICATIONS FOR PATIENT CARE: This combination therapy
offers a promising approach for enhancing treatment in patients
with somatostatin receptor-positive tumors. However, careful
monitoring of bone marrow function is essential, and further
research is needed to optimize dosing and confirm clinical efficacy
in larger trials.

REFERENCES

1. Strosberg J, EI-Haddad G, Wolin E, et al.; NETTER-1 Trial Investigators. Phase 3
trial of '""Lu-DOTATATE for midgut neuroendocrine tumors. N Engl J Med.
2017;376:125-135.

2. Strosberg JR, Caplin ME, Kunz PL, et al.; NETTER-1 investigators. 7"Lu-DOTA-
TATE plus long-acting octreotide versus high-dose long-acting octreotide in
patients with midgut neuroendocrine tumours (NETTER-1): final overall survival
and long-term safety results from an open-label, randomised, controlled, phase 3
trial. Lancet Oncol. 2021;22:1752-1763.

3. Garske-Roman U, Sandstrom M, Fross Baron K, et al. Prospective observational
study of '7’Lu-DOTA-octreotate therapy in 200 patients with advanced metasta-
sized neuroendocrine tumours (NETs): feasibility and impact of a dosimetry-
guided study protocol on outcome and toxicity. Eur J Nucl Med Mol Imaging.
2018;45:970-988.

Hallgvistetal. 711



W

[=)

-3

*x

Nl

712

. Sundlov A, Gleisner KS, Tennvall J, et al. Phase II trial demonstrates the efficacy

and safety of individualized, dosimetry-based '"’Lu-DOTATATE treatment of
NET patients. Eur J Nucl Med Mol Imaging. 2022;49:3830-3840.

. Del Prete M, Buteau FA, Arsenault F, et al. Personalized '""Lu-octreotate peptide

receptor radionuclide therapy of neuroendocrine tumours: initial results from the
P-PRRT trial. Eur J Nucl Med Mol Imaging. 2019;46:728-742.

. Claringbold PG, Brayshaw PA, Price RA, Turner JH. Phase II study of radiopep-

tide '”"Lu-octreotate and capecitabine therapy of progressive disseminated neuro-
endocrine tumours. Eur J Nucl Med Mol Imaging. 2011;38:302-311.

. Claringbold PG, Price RA, Turner JH. Phase I-II study of radiopeptide '”’Lu-

octreotate in combination with capecitabine and temozolomide in advanced low-
grade neuroendocrine tumors. Cancer Biother Radiopharm. 2012;27:561-569.

van Essen M, Krenning EP, Kam BL, de Herder WW, van Aken MO, Kwekke-
boom DJ. Report on short-term side effects of treatments with '’ Lu-octreotate in
combination with capecitabine in seven patients with gastroenteropancreatic neuro-
endocrine tumours. Eur J Nucl Med Mol Imaging. 2008;35:743—748.

. Pavlakis N, Turner Ransom D, Wyld D, et al. Australasian Gastrointestinal Trials

Group (AGITG) CONTROL NET study: '""Lu-DOTATATE peptide receptor
radionuclide therapy (PRRT) and capecitabine plus temozolomide (CAPTEM) for
pancreas and midgut neuroendocrine tumours (pNETS, mNETS)—final result
[abstract]. J Clin Oncol. 2022;40(suppl 16):S4608.

. Claringbold PG, Turner JH. Neuroendocrine tumor therapy with lutetium-177-

octreotate and everolimus (NETTLE): a phase I study. Cancer Biother Radio-
pharm. 2015;30:261-269.

. Bondar D, Karpichev Y. Poly(ADP-ribose) polymerase (PARP) inhibitors for cancer

therapy: advances, challenges, and future directions. Biomolecules. 2024;14:1269.

. Cives M, Strosberg J. Radionuclide therapy for neuroendocrine tumors. Curr

Oncol Rep. 2017;19:9.

. Nonnekens J, van Kranenburg M, Beerens CE, et al. Potentiation of peptide receptor

radionuclide therapy by the PARP inhibitor olaparib. Theranostics. 2016;6:1821-1832.

. Hallqvist A, Svensson J, Hagmarker L, et al. Optimizing the schedule of PARP

inhibitors in combination with '”’Lu-DOTATATE: a dosimetry rationale. Biomedi-
cines. 2021;9:1570.

. Chan CY, Tan KV, Cornelissen B. PARP inhibitors in cancer diagnosis and ther-

apy. Clin Cancer Res. 2021;27:1585-1594.

. Nile DL, Rae C, Hyndman 1J, Gaze MN, Mairs RJ. An evaluation in vitro of

PARP-1 inhibitors, rucaparib and olaparib, as radiosensitisers for the treatment of
neuroblastoma. BMC Cancer. 2016;16:621.

o0

20.

2

—_

22.

23.

24.

2

93

26.

27.

. Cullinane C, Waldeck K, Kirby L, et al. Enhancing the anti-tumour activity of

"""Lu-DOTA-octreotate radionuclide therapy in somatostatin receptor-2 expressing
tumour models by targeting PARP. Sci Rep. 2020;10:10196.

. Purohit NK, Shah RG, Adant S, Hoepfner M, Shah GM, Beauregard JM. Potentia-

tion of '""Lu-octreotate peptide receptor radionuclide therapy of human neuroendo-
crine tumor cells by PARP inhibitor. Oncotarget. 2018;9:24693-24706.

. Lin FI, Del Rivero J, Carrasquillo J, et al. Phase 1/2 study of Lu-177-DOTATATE

in combination with olaparib in metastatic or inoperable GI neuroendocrine
tumors: first results [abstract]. Endocrine Abstracts. 2023;98:C23.

Baum RP, Zhang J, Schuchardt C, Muller D, Macke H. First-in-humans study of
the SSTR antagonist ""Lu-DOTA-LM3 for peptide receptor radionuclide therapy
in patients with metastatic neuroendocrine neoplasms: dosimetry, safety, and effi-
cacy. J Nucl Med. 2021;62:1571-1581.

. Reidy-Lagunes D, Pandit-Taskar N, O’Donoghue JA, et al. Phase I trial of

well-differentiated neuroendocrine tumors (NETs) with radiolabeled somato-
statin antagonist 77 u-satoreotide tetraxetan. Clin Cancer Res. 2019;25:6939—
6947.

Delpassand ES, Tworowska I, Esfandiari R, et al. Targeted a-emitter therapy with
212ph_.DOTAMTATE for the treatment of metastatic SSTR-expressing neuroendo-
crine tumors: first-in-humans dose-escalation clinical trial. J Nucl Med. 2022;63:
1326-1333.

Baum RP, Singh A, Kulkarni HR, et al. First-in-humans application of '*'Tb: a fea-
sibility study using '*'Tb-DOTATOC. J Nucl Med. 2021;62:1391-1397.

Bernhardt P, Benjegard SA, Kolby L, et al. Dosimetric comparison of radionu-
clides for therapy of somatostatin receptor-expressing tumors. /nt J Radiat Oncol
Biol Phys. 2001;51:514-524.

. Busslinger SD, Mapanao AK, Kegler K, et al. Comparison of the tolerability of

161Tb- and '7"Lu-labeled somatostatin analogues in the preclinical setting. Eur J
Nucl Med Mol Imaging. 2024;51:4049-4061.

Fricke J, Westerbergh F, McDougall L, et al. First-in-human administration of
terbium-161-labelled somatostatin receptor subtype 2 antagonist (['®'Tb]Tb-
DOTA-LM3) in a patient with a metastatic neuroendocrine tumour of the ileum.
Eur J Nucl Med Mol Imaging. 2024;51:2517-2519.

Singh S, Halperin D, Myrehaug S, et al; NETTER-2 Trial Investigators.
["""Lu]Lu-DOTA-TATE plus long-acting octreotide versus high-dose long-acting
octreotide for the treatment of newly diagnosed, advanced grade 2-3, well-
differentiated, gastroenteropancreatic neuroendocrine tumours (NETTER-2): an
open-label, randomised, phase 3 study. Lancet. 2024;403:2807-2817.

THE JOURNAL OF NUCLEAR MEDICINE * Vol. 66 ¢+ No.5 « May 2025



