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Abstract

77Lu-octreotate is used for treatment of patients with somatostatin receptor expressing
neuroendocrine tumors in some clinics using a standard schedule. Renal and bone marrow toxicity are
the main limiting factors. Results are in general positive, but no optimization of treatment schedule
has been performed and animal studies suggest that higher cure rate might be possible. To optimize
the treatment and minimize toxicity, individual biodistribution and dosimetric data are needed. The
biological effects on kidney tissue of 177Lu must be studied, together with better ways to block the
radionuclide retention in kidneys.

The aims of the project were to determine the pharmacokinetics in patients and to perform dosimetric
estimations for kidneys, bone marrow, liver, spleen and tumors after 7”7Lu-octreotate administration,
to examine the radiobiological effects of 177Lu in the kidneys in an animal model, and to study how
kidney blocking agents lysine and dimercaptosuccinic acid (DMSA) affect the uptake of!'In-
octreotide in the kidneys.

The pharmacokinetics in patients who received 3.5-8 GBq 7’Lu-octreotate up to six times combined
with amino acids for kidney blocking, were determined using planar scintigraphy and conjugate view
method. Large individual variations were observed in absorbed dose per administered activity to all
tissues, e.g. 0.33-2.4 Gy/GBq to kidneys, 0.047-0.54 Gy/GBq to liver, 0.28-4.4 Gy/GBq to spleen, and
0.010-0.093 Gy/GBq to bone marrow. Tumors received up to 20 Gy/GBq.

Long-term effects on the kidneys after injection of 0-150 MBq '77Lu-octreotate were evaluated in
normal mice. Effects on renal functions, e.g. glomerular filtration, reabsorption, and excretion were
observed after high administered activity using *mTc-DTPA-scintigraphy and urea level in blood.
Results may be important for defining potential biomarkers for early prediction of late renal toxicity
and impairment.

Blocking of the uptake of In-octreotide in the kidneys was studied in normal mice using lysine and
DMSA. The results indicated that the uptake of "In depends on the amount of lysine and DMSA
administered, and the time for injection of respective agent. Lysine combined with DMSA did not give
better blocking, probably due to less optimal time schedule.

In conclusion, this work demonstrates the importance and some possibilities to optimize treatment of
patients with neuroendocrine tumors using 77Lu-octreotate.
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