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Materials and methods 

FDG-PET aquisition and analysis 

FDG-PET images were acquired using dedicated PET/CT scanners. We used the same scanner for each 

patient for the baseline scan and the follow-up scans. Serum glucose was measured before start of 

the scan. FDG (1.6 MBq/kg) was administered intravenously, and image acquisition was started 50-70 

minutes post-injection. An emission scan was performed from the skull to the proximal thigh, in 

combination with a low dose CT scan for anatomical correlation and attenuation correction. 

Using Inveon Research Workplace 4.1 Software (Preclinical Solutions, Siemens Medical Solutions 

USA, Knoxville Tennessee, USA) software, loosely fitting regions of interest covering the whole tumor 

were semi-automatically drawn over visually discernible hypermetabolic lesions by one dedicated 

physician. We measured the activity in Bq/ml and converted this to standardized uptake values 

normalized by lean body weight (SUL), using the formula of Janmahasatian (1). The SULpeak was 

calculated using a customized Matlab script (Matlab 2014b, Natick, Massachusetts, USA), that 

searched automatically for the metabolically most active part of a lesion using a three-dimensional 

spherical volume of interest (VOI) of 1 cm3. A maximum of five lesions with the highest SULpeak were 

chosen as target lesions, with a maximum of two lesions per organ. In the follow-up scan, again the 

five lesions with highest FDG uptake were chosen, which were not necessarily the same as in the 

baseline scan. To qualify as target lesion, a lesion had to have a minimal uptake of two times SUL of 

the background uptake. As the liver was frequently diseased, the aortic blood pool was used as 

reference for background activity in all patients.  

For TLG, a tumor VOI was automatically determined with a threshold of minimally two times mean 

activity of selected reference tissue. For most metastases, aortic blood pool served as reference 

tissue. For bone metastases, normal bone was used as reference tissue and for liver metastases 

normal liver tissue was used as reference tissue. In case of ubiquitously diseased liver, aortic blood 



pool served as reference. TLG then was calculated as: . For the 

total TLG score, per patient the same lesions were followed over the subsequent scans, and the sum 

of up to five lesions were determined (sumTLG). 

Changes in SUL during treatment were determined by the percentage change compared to the 

baseline measurement: (post-treatment SUL – baseline SUL/baseline SUL), expressed in percentages. 

A qualitative judgment was performed independently by two nuclear medicine physicians who were 

blinded for clinical, radiological and histopathological information. Images were scored as 

progressive metabolic disease, stable metabolic disease, partial metabolic response, and complete 

metabolic response. After independent scoring, a consensus score was established. 

 

Results 

Patient categories: obese and elderly patients 

Two patients were obese and elderly, and these patients were excluded in the analysis of 

pharmacokinetic differences between control, elderly, and obese patients. GM everolimus Ctrough was 

11.1, 15.9, and 17.1 μg/L, for control, obese, and elderly patients, respectively. The mean of the log-

transformed Ctrough differed between the three groups (one-way ANOVA: p=0.022). We performed 

two post-hoc tests, comparing elderly versus control patients and obese versus control patients. 

Elderly patients had a significantly higher mean log-transformed Ctrough compared to control patients. 

However, in a multivariable linear regression analysis with age and BMI as covariates, both were not 

significantly associated with Ctrough. 

Control, obese, and elderly patients had a dose change event <3 months in 40%, 55%, and 78% of 

cases, respectively. The group of elderly patients had the shortest time to dose change event (41 

days, compared to 141 days for control patients and undefined for obese patients, p=0.0053). 



Specifically, patients >70 years had a significantly shorter time to a dose change event compared to 

patients <70 years: 42 versus 141 days (p=0.0019, HR 0.17, 95% CI 0.05 – 0.52). In a multivariable Cox 

regression analysis with age and BMI as covariates, both were not significantly associated with the 

time to a dose change event. Median PFS was not significantly different for control, obese, and 

elderly patients (log rank, p=0.10). 
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