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Introduction
Neuroendocrine tumours [NETs] is a term for rare malignancies that can arise anywhere in the body. Between 1995 and 2018 there was a 371% rise in cases per 100,000.1 Although reasons for this increase in incidence is unclear, developing effective therapies is a priority as treatment options remain limited. 
Tumour characteristics of NETs determine the available therapeutic options.2 These characteristics vary among the different subtypes, which arise from cells of the neuroendocrine system. A modern therapeutic development for NETs that express receptors for somatostatin is the peptide receptor radionuclide therapy 177Lu-DOTATATE.3 177Lu is a beta-emitting radioisotope, whilst DOTATATE refers to the carrier molecule, which is a synthetic somatostatin receptor agonist, that binds to the somatostatin peptide surface receptors on the tumour. The emission of beta radiation causes the localised double-strand DNA breaks which induce apoptosis.(3, 4)
Therapy was approved in Europe in 2017 followed by the USA in January 2018 for adult patients with somatostatin receptor positive gastroenteropancreatic [GEP]-NETs.5 High grade GEP NETs, have a high proliferation rate with no standard management options prior to 177Lu-DOTATATE.2,3 177Lu-DOTATATE has shown wider promise in treatment NETs in terms of improved prognosis and increased progression free survival [PFS].4, 6 Key to this evidence was the NETTER-1 double blind, randomised controlled trial, which compared 177Lu-DOTATATE to high dose Octreotide7, 8 for the treatment of advanced, inoperable, well differentiated midgut NETs. Overall survival [OS] rate was not significantly different but the 177Lu-DOTATATE arm demonstrated, median OS of 48 versus 36.3 months. The long-term safety profile from the 177Lu-DOTATATE was also favourable.8 Other trials are ongoing to investigate the use of 177Lu-DOTATATE as a single agent or in combination with other endocrine analogues.4, 9
The current evidence base for this novel radionuclide is spread across a range of relatively small trials in diverse NET subtypes. The aim of this systematic literature review (SLR) is to synthesise the evidence of the efficacy of 177Lu-DOTATATE in the treatment of NETs. Comparison highlights the efficacy, and therefore relative indication for 177Lu-DOTATATE in different NET subtypes. The significance of this first review is to help define the potential of 177Lu-DOTATATE as a novel first line therapeutic option for NETs; a pathology with limited treatment options and poor patient outcomes.
  

Methods 
This SLR does not reach the rigour of a Cochrane-type review but does follow the PRISMA10 guidelines for review conduct and reporting. As such, it provides a systemic and objective synthesis of current evidence.11 Systematic reviews are particularly useful tools for guiding evidence-based healthcare decisions in areas where treatment options are evolving,11 such as here regarding the efficacy of 177Lu-DOTATATE.12
Review question: What is the efficacy of 177Lu-DOTATATE in the treatment for NETs?
The linked objectives are to:
1. assess the efficacy of 177Lu-DOTATATE in respect to tumour progression and overall survival.
1. compare response to 177Lu-DOTATATE in different NET subtypes.
The review question was formulated using the PICO framework13 [Table 1].

Table 1: Development of the review question using the PICO framework 
	Population 
	People diagnosed with any NET subtype 

	Intervention
	177Lu-DOTATATE alone or in combination therapy with another agent

	Comparison
	Response rates for 177Lu- DOTATATE across different NET subtypes

	Outcome 
	Efficacy: progression free survival and overall survival 



Search strategy 
Initial searches were conducted in PubMed, MEDLINE and EMBASE via Ovid and ClinicalTrials.gov databases for studies published before January 2025. PubMed includes the professional MEDLINE content and therefore it was excluded to avoid duplication of search results. Ovid is a search platform that hosts multiple databases – for this review MEDLINE and EMBASE were selected. ClinicalTrials.gov offered insights into ongoing and upcoming studies.14 Multiple databases are preferred, as relying on MEDLINE alone may lead to unrepresentative conclusions.15, 16 A preliminary search of the sources to assess the scope of existing research regarding 177Lu-DOTATATE as a therapeutic option for NETs found no evidence of prior systematic reviews on this topic. 
Comprehensive database-specific search terms [Tables 2 and 3] were developed based upon the PICO elements and combined with Boolean operators (AND, OR, NO)] to improve search accuracy and relevance.17 Eligibility criteria [Table 4] were also based on PICO elements,18 plus additional search limits to refine and focus the search on the review question. Expert guidance for undertaking reviews in health care indicates that prognostic studies require adequate sample sizes to minimise the threat of selection bias.19 Therefore, inclusion criteria here required a cohort size of 100 patients or greater. Additionally, the search was limited to 2015–2025 to ensure findings were relevant to current therapeutic practice. 


Table 2: MEDLINE search term strategy 
	Concept/Search 
	Search term variations 
	Limiters/Expanders 
	Results 

	# 1 
Neuroendocrine Tumours 
	NETs, NEN, Neuroendocrine Neoplasms
	Boolean: OR
	245, 739

	#2 
177Lu-DOTATATE
	177Lu, Lutetium
	Boolean: OR
	4,785
 

	#3 
Efficacy
	Effectiveness, Success, Benefit, Advantage
	Boolean: OR
	13,700,511

	#4
Survival
	Mortality
	Boolean: OR
	2,867,566

	#5
Tumour Progression
	Tumour Growth
	Boolean: OR
	1,125,314

	Search 1
	#1, #2, #4
	Boolean: AND
	187

	Search 2
	#1, #2, #5
	Boolean: AND
	229

	Search 3
	#1, #2, #3, #4, #5
	Boolean: AND
	57



Table 3: EMBASE search term strategy 
	Concept/Search 
	Search term variations 
	Limiters/Expanders 
	Results 

	# 1 
Neuroendocrine Tumours 
	NETs, NEN, Neuroendocrine Neoplasms
	Boolean: OR
	4188

	#2 
177Lu-DOTATATE
	177Lu, Lutetium
	Boolean: OR
	772

	#3 
Efficacy
	Effectiveness, Success, Benefit, Advantage
	Boolean: OR
	1490287

	#4
Survival
	Mortality
	Boolean: OR
	1522836

	#5
Tumour Progression
	Tumour Growth
	Boolean: OR
	15001

	Search 1 
	#1, #2, #4
	Boolean: AND
	113

	Search 2
	#1, #2, #5
	Boolean: AND
	22

	Search 3	
	#1, #2, #3, #4, #5
	Boolean: AND
	21



Table 4: Eligibility criteria 
	PICO
	Inclusion criteria 
	Exclusion criteria 

	Population
	· Patients diagnosed with primary neuroendocrine tumours
· Aged 18+ years
· Mean/median age less than 70 years 
	· Malignancies other than NETs
· Treating secondary sites due to metastatic spread 
· < 18 years 
· Animal based studies 

	Intervention
	· 177Lu-DOTATATE alone or in combination as the experimental treatment 

	· Intervention that does not include 177Lu-DOTATATE
· Neoadjuvant therapy 

	Comparison
	· Different NET subtypes 
· 177Lu-DOTATATE alone versus 177Lu-DOTATATE in combinational therapy
· Control group treatment when available 
	

	Outcome 
	· Efficacy: overall survival, progression free survival, tumour response 
	· Quality of life 
· Toxicity

	Additional limits
	· Articles published between 2015-2025
· Sample size > 100
· Full text available 
· Studies from any country of origin with report in English
· Randomised controlled trials [RCT] and observational studies with retrospective or prospective design
	· Sample size < 100
· Duplicate reports of the same findings  
· Case reports, review articles, guidelines, scientific abstracts 



Data selection and extraction 
Duplicate articles were removed, before comparing article titles and abstracts against inclusion and exclusion criteria.20 The full text of remaining articles was then checked for eligibility and relevance. Key study characteristics and outcomes – patient age, co-morbidities, disease severity and follow up times – were extracted for retained articles and tabulated to support systemic data synthesis and comparison of PICO elements across the selected literature.23 Variations in dosage, treatment cycles and therapy lines were noted and considered during analysis.  
Critical appraisal 
The quality of selected articles was appraised using study design appropriate CASP checklists21  and Cochrane assessments.22 The included studies primarily used a retrospective design, which carry a greater risk of bias as participants are identified from past patient records from the time of treatment.6 Therefore, the strength and weighting of evidence was considered important to maximise rigour and minimise inconsistency in this appraisal conducted by a lone undergraduate student. Risk of bias was assessed using the Risk-of-Bias (RoB 2)22 Risk Of Bias In Non-randomised Studies of Interventions (ROBINS-I)23 tools.
Data analysis and synthesis 
Results were screened and documented using PRISMA flow diagrams.20 A narrative analysis was conducted that summarised OS and PFS for the total sample and across the subtypes and as appropriate. In addition, the efficacy was compared between the experimental 177Lu-DOTATATE intervention and control groups when applicable. Meta-analysis would be an ideal analytical approach for an efficacy outcome,13 however it was considered too statistically complex for an undergraduate SLR. Variations in dosage, treatment cycles, therapy lines and outcome duration were noted and considered during analysis, which also limit the use of meta-analysis. 
Results   
The selection of eight articles that met the eligibility criteria for the two evidence sources is outlined in Figures 1 and 2. The main reason for article exclusion was a sample size of fewer than 100 patients. In addition, case reports, review articles, guidelines and scientific abstracts were excluded. 
A total of 235 studies were identified and screened, with eight articles meeting the inclusion criteria from MEDLINE and EMBASE [Figures 1 and 2]. Studies which did not evaluate OS and PFS or that included 177Lu-DOTATATE as the intervention, were excluded. During the selection process, two duplicate articles were identified in the EMBASE database following the initial MEDLINE extraction; these therefore, were disregarded from the total articles found.  

Figure 1: PRISMA flowchart for MEDLINE search
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Figure 2: PRISMA flowchart for EMBASE search 
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Table 5: Summary table of the articles included in the review analysis
	Study ID and country of origin 
	Research design
	Participants
	Intervention details
	Outcome measures
	Key results
	Critique notes 

	Alsadik et al. 2022 (1)

Not specified 
	Retrospective cohort study
	Total sample size N = 395

Bronchial (n = 21)
Hindgut (n = 14)
Midgut (n =229)
Other (n = 20)
Pancreatic (n = 78)
Paraganglioma/ Phaeochromocytoma (n = 11)
Unknown primary (n = 22)
	Intervention: 177Lu-DOTATATE
Dose per cycle: average activity 7.477 GBq 
Number of cycles: 4
Total dose: 29.908 GBq
Interval between each cycle: 10-12 weeks 

Control: none 

	Primary endpoint: median PFS [months] and median OS [months]
	PFS [in months]:
Bronchial: 29
Hindgut: 41
Midgut: 36 
Others: 41
Pancreatic: 26
PPGL: 23
Unknown origin: 35
Overall: 33

OS [in months]:
Bronchial: 59 
Hindgut: 50
Midgut: 47
Others: 39
Pancreatic: 50
PPGL: 44
Unknown origin: 39
Overall: 46 
	Study design: non-randomised retrospective design, which analysed pre-existing data, leading to the risk of bias 

Intervention: therapies were carried out at different doses

	Ballal et al. 2017 (2)

India 
	Two-arm retrospective study - 177Lu-DOTATATE + capecitabine versus 177Lu-DOTATATE alone 
	Total N = 167

Group 1 [177Lu-DOTATATE + capecitabine]
Total N = 88
Foregut (n = 17)
Heart (n = 0)
Hindgut (n = 6)
Liver (n = 4)
Midgut (n = 16)
Pancreatic (n = 23)
Paraganglioma (n = 12)
Unknown primary (n = 10)

Group 2 [177Lu-DOTATATE alone]
Total N = 79
Foregut (n = 13)
Heart (n = 1)
Hindgut (n = 6)
Liver (n = 1)
Midgut (n = 18)
Pancreatic (n = 26)
Paraganglioma (n = 8) 
Unknown primary (n = 6)

	Intervention:
177Lu-DOTATATE + capecitabine 
Capecitabine dose: 1250 mg/m2 prescribed for 15 consecutive days commencing on day one of treatment
Dose per cycle: 5.550-7.400 GBq
Number of cycles: median of 3 (range: 2-8)
Interval between each cycle: 3-4 months 

Control:
177Lu-DOTATATE 
Dose per cycle: 5.550-7.400 GBq
Number of cycles: median of 3 (range: 2-8)
Total dose: 16.65 – 22.2 GBq
Interval between each cycle: 3-4 months 
	Primary endpoint: median PFS [months] and median OS [months]
	177Lu-DOTATATE + capecitabine group: 
Median PFS: not reached 
Median OS: not reached

177Lu-DOTATATE group: 
Median PFS: 48 months 
Median OS: 48 months

	Study design: retrospective nature, leading to the risk of bias. However clinical and demographic variables were matched.
Randomised studies on PRRT vs other therapies are necessary to fully assess impact on PFS and OS 

Independent variables have shown that progression can be used for designing future RCTs which predefined classifying variables 

Key Results:
Median PFS was not reached indicates more than half of patients in group 1 remained without disease progression during the observed follow up period
Median OS not reached means that over 50% of patients were still alive at the latest analysis point

	Brabander et al. 2017 (4)

Netherlands 
	Retrospective cohort study
	Total N = 1214
Subgroup n = 443 for efficacy and survival

Bronchial (n =23) 
Hindgut (n =12)
Midgut (n=181)
Other foregut (stomach (n=5), proximal duodenum (n=5), thymus (n=2))
Pancreatic (n = 133)
Unknown origin (n =82)
	Intervention: 177Lu-DOTATATE
Dose per cycle: 
Total dose: 27.8-29.6 GBq
Number of cycles:
Intended interval between each cycle: 6-10 weeks 

Control: none 
	Primary endpoint: median PFS [months] and median OS [months]
	Median PFS [in months]:
Bronchial: 20
Hindgut: 29
Midgut: 30 
Other foregut: 25
Pancreatic: 31
Unknown origin: 29

Median OS [in months]:
Bronchial: 52 
Hindgut: 50
Midgut: 60
Other foregut: 52 
Pancreatic: 71
Unknown origin: 53

	Study design: a non-randomised trial however it did follow strict eligibility criteria as well as an active follow up for many years to make the results more reliable

	Demirci et al. 2018 (13)

Turkey
	Retrospective cohort study
	Total N = 186 

Lung (n = 29) 
Non pancreatic gastroenteropancreatic (n = 42)
Other sites (n = 8)
Pancreas (n = 62)
Paraganglioma/ Pheochromocytoma (n = 12)
Unknown primary (n = 27)

	Intervention: 177Lu-DOTATATE
Dose per cycle: 3.7GBq-8.1GBq (mean: 5.04)
Number of cycles: median of six (range: 3-12)
Total dose: approximately 30.24 BGq
Interval between each cycle: -

Control: none 
	Primary endpoint: median PFS [months] and median OS [months]and response rates
	PFS [in months]:
Lung: 32
Pancreas: 42.3
Non pancreatic GEP-NETs: 37.7
Other sites: 15.4
Pancreas: 42.3
Paraganglioma/ Pheochromocytoma: 31.4
Unknown primary: 40.9

OS [in months]:
Lung: 44.3
Non pancreatic GEP-NETs: 57.3
Other sites: 25.4
Pancreas: 57.4
Paraganglioma/ Pheochromocytoma: 51.8
Unknown primary: 48.3 

Progressive disease (28.1%)
Stable disease (21.9%)
Partial response (46.9%)
Complete response (3.1%)
	Study design: a non-randomised retrospective design, which analysed pre-existing data, leading to the risk of bias 

Intervention: varied doses and subtypes 

	Lin et al. 2019 (20)

Australia
	Retrospective cohort study
	Total N = 279 [one patient had two primary sites]

Adrenal gland (n = 11)
Appendix (n = 4)
Gastrointestinal (n = 2)
Gastro-oesophageal (n = 5)
Head and neck (n = 5)
Large bowel (n = 15)
Pancreas (n = 90)
Pulmonary (n = 17)
Small bowel (n = 104)
Thyroid (n = 4)
Unknown (n = 14)

	Intervention: 177Lu-DOTATATE
Dose per cycle: 7.5-8GBq
Number of cycles: 4 
Interval between each cycle: 8 weeks 

Control: none 
	Primary endpoint: median PFS [months] and median OS [months]
	Median PFS: 22.9 
[non GEP: 12.0 Vs GEP: 24.9]
Median OS of those who met the inclusion criteria: 50.7
Median OS of those who didn’t meet the selection criteria: 34.2  

	Outcome: only OS was assessed in subgroup analysis, therefore comparing NET subtypes was more challenging however OS was significantly better in GEP NETs compared to any other primary site 

	Marinello et al. 2016 (22)

Italy 
	Retrospective cohort study
	Total N = 114 

Unresectable or metastatic bronchopulmonary carcinoid
	Intervention: 177Lu-DOTATATE
Dose per cycle: 5.55GBq
Number of cycles: 5 
Total dose: 27.75GBq
Interval between each cycle: 
OR 
Intervention: 177Lu-DOTATATE
Dose per cycle: 3.7 GBq
Number of cycles: 8 
Total dose: 29.6 GBq
Interval between each cycle: - 

Intervention: 177Lu-DOTATATE + 90Y DOTATOC 
Dose per cycle: -
Number of cycles: -
Total dose: 13.213 ± 6.623 177Lu-DOTATATE + 6.849 ± 4.346 90Y DOTATOC
Interval between each cycle: 6-9 weeks 

	Primary endpoint: median PFS [months], objective responses, median OS [months]
	177Lu-DOTATATE group: 
Disease control (75%)
Five-year OS (61.4%)
Minor response (16.7%)
Objective response (29.2%)
Partial disease (12.5%)
PFS 3 years after PRRT (39.8%)
Stable disease (45.8%)

177Lu-DOTATATE + 90Y DOTATOC: 
Disease control (76.2%)
Five-year OS (61.4%)
Minor response (14.3%)
Objective response (38.1%)
Partial response (23.8%)
PFS 3 years after PRRT (46.2.%)
Stable disease (38.1%)

	Study design: a non-randomised study, which analysed pre-existing data, leading to the risk of bias. Randomised studies on PRRT vs other therapies are necessary to fully assess impact on PFS and OS

Intervention: 20 year data collection period 

Comparing other trials and data must be carried out carefully due to differing dosages and cycles 

	Singh et al. 2024 (30)

Canada 
France
Germany 
Italy
Korea
Netherlands 
Spain
United Kingdom
United States
	NETTER- 2
Open-label randomised, phase III trial
	Total N= 261, N= 33 were excluded 

Metastatic or locally advanced, grade 2/3 well differentiated gastroenteropancreatic NETs
	177Lu-DOTATATE group: Control group (2:1)

177Lu-DOTATATE group:
Intervention: 177Lu-DOTATATE + Octreotide 30mg LAR 
Dose per cycle: 7.4 GBq
Number of cycles: 4 
Total dose: 29.6 GBq
Interval between each cycle: 8 weeks 

Control: 
Octreotide 60mg LAR 
Dose per cycle: 60mg
Number of cycles: 4 
Total dose: 240mg
Interval between each cycle: 4 weeks 



	Primary endpoint: median PFS [months] 

Secondary endpoints: objective response rate, partial response rate, disease control rate
	177Lu-DOTATATE group: 
Complete response (5%)
Disease control rate (90.7%) 
Non progressive disease (0%)
Objective response rate (43%)
Partial response (38%)
Progressive disease (5%)
PFS (median): 22.8 months 
Stable disease (48%)
Unknown (4%)

Control group: 
Complete response (0%)
Disease control rate (66.7%)
Non progressive disease (0%)
Objective response rate (9.3%)
Partial response (9%)
Progressive disease (19%)
PFS (median): 8.5 months 
Stable disease (56%)
Unknown (15%)

	Outcome: currently no OS data available for the NETTER-2 trial as still ongoing for long term patient follow up and overall survival analysis 

Research design and intervention: differences in administration methods between treatments and the need for radiation exposure precautions, the study was designed to be open label. Bias was mitigated through the blinded central review of imaging data 

	Strosberg et al. (2021)34

Belgium
France
Germany
Italy
Portugal
Spain
United Kingdom
United States 
	NETTER- 1
Open-label randomised, phase III trial
	Total N= 231

Advanced, inoperable, well differentiated midgut NETs



















	177Lu-DOTATATE group: Control group (1:1)

177Lu-DOTATATE group:
Intervention: 177Lu-DOTATATE + octreotide 30mg LAR 
Dose per cycle: 7.4 GBq
Number of cycles: 4 
Total dose: 29.6 GBq
Interval between each cycle: 8 weeks 

Control: 
Octreotide 60mg LAR 
Dose per cycle: 60mg
Number of cycles: 4 
Total dose: 240mg
Interval between each cycle: 4 weeks 

	Primary endpoint: median PFS [months] and median OS [months]
	177Lu-DOTATATE group: 
OS: 48 months
1 year (91%)
2 years (76%)
3 years (61.4%)
4 years (49.5%)
5 years (37.1%)

Control group:
OS: 36.3 months
1 year (79.7%)
2 years (62.7%)
3 years (50.1%)
4 years (41.8%)
5 years (35.4%)
	Outcome: other co-founding factors were present, other subsequent anticancer treatments had been used extended survival in a large subpopulation of patients regardless of their randomly assigned treatment and missing data (20% of patients were censored because of consent withdrawal or loss to follow up)

Initial analysis from NETTER-1 reported the PFS at month 20. 177Lu-DOTATATE group (65.2%) and the control group (10.8%). These results were found through screening the report, to find the original article (Strosberg et al. 2017)

	Abbreviations: gastroenteropancreatic [GEP], gigabecquerel [GBq], overall survival [OS], peptide receptor radionuclide therapy [PRRT], progression free survival [PFS], randomised controlled trials [RCTs]





Initial critical analysis of selected articles
Table 5 outlines key results, strengths and limitations of selected articles. All studies were published in reputable peer-reviewed international journals and followed a clear methodological approach. Six of the eight selected studies used a retrospective observational design.24-29 No eligible prospective observational designs were found. Prospective cohort studies are planned in advance, with participants defined before the intervention of interest occurs. In contrast, retrospective cohort studies identify participants from existing records and follow their outcomes from the time of those records. Consequently, retrospective studies are generally more susceptible to bias.13 The other two selected studies were both double-blinded randomised controlled trials: NETTER- 18 and NETTER-2.30 NETTER-2 remains ongoing, limiting long-term outcomes analysis, but is included as the PFS time frame is approximately 42 months which surpasses the date of randomisation. RCT’s are the definitive guide to efficacy as they, compared to observational studies reduce the risk of bias due to random allocation and concealment of treatment arms (6). Therefore these findings have been given due weight in this narrative synthesis.
In accordance with the inclusion criteria, all studies enrolled more than 100 participants, with sample sizes ranging from 114 to 1,214 patients. However, only one subgroup within this population reported the key outcomes of PFS and OS. Notably, this subgroup (n= 433) still represented the largest cohort evaluated in the review. 
GEP, pancreatic and midgut NETs were the most prevalent sites included in the studies [Figure 3]. However, on average the retrospective studies included eight, varied NET subtypes. The RCTs8,30 focused on single NET types (advanced, inoperable, well differentiated midgut NETs and metastatic or locally advanced, grade 2/3 well differentiated GEP NETs). Adverse effects and tumour progression were noted due to drug toxicity and disease progression where relevant to the modulation of OS. Cumulative 177Lu-DOTATATE doses ranged from 27.75—30.24 GBq across 3—12 cycles with a median of six cycles. Studies used at least one somatostatin receptor imaging modality to assess tumour progression: Octreoscan, PET/CT with 68Ga-SSA or CT/MRI. 














Figure 3: The distribution of NET subtypes across all eight studies included in the review 
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Discussion  
Overall Survival [OS]
ClinicalTrials.gov (7) defines OS as “the time from the date of randomisation to the date of death due to any cause or the date of last contact prior to the date of the data cut off”. The NETTER-1 trial8 reported that the 177Lu-DOTATATE group had an overall survival of 48 months in comparison to the high dose Octreotide 60mg LAR control group of 36.3 months for the treatment of advanced, inoperable, unresectable, well differentiated midgut NETs. Although, the five-year overall survival rate was only 1.7% higher than the control group and did not reach statistical significance. Longer-term follow up is required to fully evaluate survival benefit in this population. Brabander et al.26 identified that primary pancreatic NET patients had the longest OS (71 months) out of the NET sites included. GEP and pancreatic NETs had the best overall survival amongst all other sites of the body, highlighting its potential variation in radiosensitivity and treatment response. Two studies explored combinational therapy: Marinello et al.29 with 177Lu-DOTATATE + 90Y-DOTATOC, whereas Ballal et al.25 investigated 177Lu-DOTATATE + capecitabine. The first study showed no OS improvement with combining 90Y-DOTATOC, likely due to the higher energy yield of Yttrium, leading to greater toxicity.26 Median OS was not reached for the capecitabine and 177Lu-DOTATATE group compared with 177Lu-DOTATATE alone; potential benefits were implied in the study, however long-term data is needed to determine clinical viability.
 
Progression free survival [PFS]
Disease progression is determined by objective tumour response status using response evaluation criteria in solid tumors criteria (RECIST). All studies assessed tumour shrinkage using a standardised imaging approach, which increases reliability in the comparison of disease progression.31 NETTER-1 recorded a 65.2% PFS at month 20 in the 177Lu-DOTATATE group compared to a 10.8% PFS in the control group.32 NETTER-2 highlighted that combining first line 177Lu-DOTATATE plus Octreotide LAR significantly extends the median PFS by 14 months, in advanced grade 2 or 3 GEP-NETs.30 Combining 177Lu-DOTATATE + 90Y-DOTATOC showed an increase by 16.1% in PFS, three years after peptide receptor radionuclide therapy (PRRT).29 However, 177Lu-DOTATATE alone had a greater stable disease rate of 45.8% indicating that dual radioisotope therapy does not necessarily hold superiority. Alsadik, Demirci et al., and Lin et al.24,27,28 had results similar to the NETTER trials, which strongly suggests that PRRT can contribute to the management of the disease. Pancreatic NETs had the greatest PFS; Demirci et al.27 reported a 42.3-month PFS, however Alsadik et al.24 reported a 26-month PFS. This reflects potential differences in patient cohorts, treatment regimens and follow up duration. 
NET subtype comparison
177Lu-DOTATATE positively impacted all NET subtypes, particularly in advanced grade 2 or 3 GEP, pancreatic and bronchial NET patients.24 NETTER-2 achieved a disease control rate of 90.7% and prolonged PFS by 14.3 months in patients with metastatic or locally advanced grade 2/3 well differentiated GEP NETs. 177Lu-DOTATATE binds to tumour cell receptors and damage their DNA,2 explaining its efficacy in tumours that express somatostatin receptors. Across the included studies, non-GEP tumours demonstrated the poorest outcomes with Lin et al.28 reporting the lowest PFS [12 months] and OS [34.2 months], indicating limited responsiveness to 177Lu-DOTATATE. These findings suggest that tumour origin and receptor expression are key determinants of therapeutic efficacy. However, more RCTs are needed with adequately powered sample sizes, stringent randomisation, multiple doses and follow up periods of 10 years to determine definitive effectiveness. 
Study limitations
This review was undertaken by one undergraduate student, increasing the risk of bias in the data selection, critical appraisal, analysis, and therefore conclusions.33 Therefore, the comprehensiveness of the review cannot be claimed, and review findings should be approached with some caution. To mitigate these risks, PRISMA guidelines were followed to generate and report a transparent audit trail of evidence eligibility and selection. Critical appraisal was conducted using multiple tools.16 Despite eligible NETTER-2 data, it remains an ongoing trial, with long term OS data yet to mature. Finally, future systematic review should incorporate meta-analyses to more accurately quantify and synthesise treatment effect sizes.
Conclusion and clinical relevance 
This review highlights the clinical relevance of 177Lu-DOTATATE in treating NETs, particularly in improving PFS and OS across subtypes. The NETTER-18 trial did not reach statistical significance regarding OS in treating midgut NETS, however the increased median survival highlights its clinical promise for patients with a poor prognosis. NETTER-2 trial further demonstrated its therapeutic potential in patients with any well-differentiated somatostatin receptor positive gastroeneropancreatic (GEP) NET, with a markedly higher disease control rate [90.7% vs 66.7% in the control group] and a substantial improvement in PFS [22.8 vs 8.5 months]. Evidence from NETTER-1 and NETTER-2 confirms that 177Lu-DOTATATE is effective in slowing tumour progression and improving survival outcomes, fulfilling the first objective of this review. Pancreatic and GEP NETs consistently showed positive outcomes, while non-GEP NETs exhibited more limited benefit, likely reflecting differences in receptor expression and sensitivity, thereby addressing the second objective. Collectively, these findings confirm the therapeutic value of 177Lu-DOTATATE while highlighting variations in response across NET subtypes. According to ClinicalTrials.gov34 there are 42 ongoing or recruiting trials in this area. These RCTs are essential to validate drug combination approaches and optimise 177Lu-DOTATATE in high-risk NETs.
Future high-quality trials should aim to standardise protocols in terms of patient characteristics, treatment intervals and dose fractionation and, particularly, with administration of combination therapies to ensure comparability across studies. Despite limitations of current data, this review identifies 177Lu-DOTATATE as a major advancement in NET management, especially for GEP-NETs, which holds promise for improving both survival and quality of life in patient population. 
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