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ABSTRACT

Neuroendocrine tumours (NET) often present at a metastatic stage, which diminishes the
possibility for curative surgery. Peptide receptor radiotherapy (PRRT) with '7’Lu-DOTATATE
targets somatostatin receptors, which are overexpressed on NET cells. PRRT results in symptom
relief and often tumour control of NETs, but rarely cure. Tumour response is variable and renal
and haematological toxicity are dose-limiting side effects.

In metastatic small intestinal NET (SI-NET) hepatic metastases are often a clinical problem.
Several treatment options exist and radioembolization (RE) of the liver is a recently introduced
therapy. Diffusion weighted MRI (DWI) is a new imaging technique reflecting the
microenvironment of tumours and is maybe useful for treatment response evaluation.

Aims of the thesis project were to identify predictive factors for response and long-term
outcome after PRRT, and investigate a possibility for radiosensitization. Further, RE was
compared to hepatic artery embolization (HAE) for SI-NET hepatic metastases, and the utility
of DWI as a predictor for morphologic treatment response was investigated.

A retrospective study of 51 NET patients treated with '7’Lu-DOTATATE revealed an objective
response rate of 13%, however most patients responded with halted tumour growth. High
tumour proliferation rate, but not diagnosis, was associated with shorter survival. Overall long-
term toxicity was low. The absorbed tumour dose varied considerably within and between
patients, but the median absorbed tumour dose was correlated with tumour shrinkage.

In a retrospective study on stage IV SI-NET, patients with low somatostatin receptor 2 (SSTR2)
expression did not have an inferior outcome after PRRT. In contrast, a tendency was found
towards both higher activity uptake after PRRT and longer survival.

In an experimental animal study, the NAMPT inhibitor GMX1778 enhanced the efficacy of
17"Lu-DOTATATE and almost eradicated all tumours.

In a clinical prospective study on SI-NET hepatic metastases, HAE resulted in earlier tumour
shrinkage than RE, and the response at 3 months was correlated with DWTI after 1 month. A low
baseline apparent diffusion was correlated with a larger tumour shrinkage at 6 months.

In conclusion, tumour grade can predict long-term outcome after PRRT in metastatic NET and
tumour dosimetry can be useful for response prediction. Low SSTR2 expression should not
exclude patients from PRRT. GMX1778 might be used as a radiosensitizer in PRRT for SI-
NET. DWI can be useful for prediction and early evaluation of treatment response after RE and
HAE for liver metastasized SI-NET.
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