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General discussion and
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CHAPTER 10

GENERAL DISCUSSION AND FUTURE PERSPECTIVES

PART I
89

89

Zr-DFO-girentuximab PET and

18

F-FDG PET in Newly Diagnosed Metastatic Renal Cell

Carcinoma Patients
In this thesis, we showed that

Zr-bevacizumab PET Scans in Patients with Metastatic Renal Cell Carcinoma

In this thesis, we performed serial 89Zr-bevacizumab PET scans in patients with mRCC before
and during treatment with bevacizumab/interferon-α, sunitinib and everolimus with the

Zr-girentuximab PET combined with contrast-enhanced

aim of finding a potential predictive marker for therapeutic benefit. We wanted to explore

computed tomography (ceCT) scan visualizes more lesions suspect for metastases than 18F-FDG

if these PET scans could predict progressive disease at first evaluation. However, only one

PET combined with ceCT scan at first presentation of metastatic renal cell carcinoma (mRCC),

patient out of the two study cohorts showed progressive disease on the first response CT

prior to watchful waiting. These additional findings are only relevant in case they influence

scan, making it impossible to explore this. Exploratory analyses in both studies did show a

treatment decisions or patient outcome. The primary aim of the IMPACT-renal cell carcinoma

correlation between findings on the baseline PET scan and time on treatment (Chapter 4)

study, therefore, is to assess the added value of F-FDG PET and Zr-girentuximab PET results

and time to progression (Chapter 3). High tumor tracer uptake at baseline correlated with

to predict time to progression under watchful waiting in patients with good or intermediate

longer treatment benefit. But nowadays, sunitinib as well as bevacizumab with interferon,

prognosis clear cell mRCC who are eligible for watchful waiting. Inclusion is completed and

has largely been replaced by combination therapy. There is substantial evidence that VEGF-A

follow-up data are currently being collected. The therapeutic options for patients with mRCC are

promotes an immunosuppressive microenvironment. Therefore,

rapidly changing, with the recent registration of new drug combinations in the first-line setting.

imaging might be useful to select patients with high tumor VEGF concentrations who might

Combination immune checkpoint inhibitor (ICI) therapy with the anti-programmed death 1

benefit from combination treatment with an ICI and an angiogenesis inhibitor. This could aid

(PD-1) antibody nivolumab and the anti-cytotoxic T-lymphocyte-associated protein 4 (CTLA-4)

in the decision between ipilimumab plus nivolumab and axitinib plus pembrolizumab as first-

antibody ipilumumab has been shown to improve overall survival (OS) compared to sunitinib in

line treatment in the intermediate and poor prognosis group. The first step to investigate

patients with intermediate and poor prognosis mRCC

89

18

89

89

Zr-bevacizumab PET

and has become the standard of care

this would be a prospective study in which patients who will start with either first-line

for these subgroups. Recently, also the combination of pembrolizumab (anti-PD-1 antibody)

pembrolizumab plus axitinib or ipilimumab plus nivolumab, will undergo 89Zr-bevacizumab

with the tyrosine kinase inhibitor axitinib has been approved for first-line treatment based

PET and will be followed for progression free survival and overall survival. Ultimately, a

on better OS and better progression free survival (PFS) across prognostic groups compared

randomized controlled trial would be required to investigate whether treatment choices

to sunitinib (2). The combination of the anti-programmed death ligand 1 (PD-L1) antibody

based on 89Zr-bevacizumab PET scan improves patient outcome. Furthermore, PET tracers

avelumab and axitinib also resulted in better PFS regardless of prognostic group and regardless

for evaluating whole body PD-L1 or PD-1 expressions, such as 89Zr-atezolizumab (7) or 89Zr-

of PD-L1 expression compared to sunitinib, but OS data are not mature yet (3). This means

pembrolizumab could be of interest, but there is no data available yet of the feasibility of

that the role for first-line treatment with sunitinib or with bevacizumab plus interferon-α

these PET scans in mRCC. Currently, a study assessing the correlation of 89Zr-atezolizumab

has become very limited to patients with a contraindication for immunotherapy. Also use of

PET with PD-L1 expression and the response to immune checkpoint inhibitor therapy in

everolimus is greatly reduced since there are more effective alternatives after angiogenesis

patients with RCC is recruiting patients (NCT04006522). Eventually, the option of subsequent

inhibitors such as cabozantinib and nivolumab . With increasing treatment options, it has

89

become even more important to find prognostic and predictive biomarkers to guide treatment

to optimize patient-tailored cancer therapy could be considered for investigation.

(1)

(4)

Zr-bevacizumab PET and 89Zr-immuno PET to visualize both treatment targets with the aim

decisions. Immunotherapy combinations can result in complete responses (11% for nivolumab

10

plus ipilimumab, 5.8% for pembrolizumab plus axitinib, 3.4% for avelumab plus axitinib and 5%

Evidence-based Cancer Treatment in Elderly Patients

for atezolizumab with bevacizumab (5)) with the highest likelihood in patients with low tumor

An extensive literature search for data on mRCC treatment in elderly patients resulted in

load, so watchful waiting has become less self-evident. Watchful waiting would be a good

limited data. We drafted modified evidence blocks for elderly patients, which illustrated that

option in patients with indolent disease in whom the chance of (complete) response on first-

proof is lacking for many treatment options in elderly. Surely, this problem is not exclusively

line immunotherapy is small. If IMPACT-renal cell carcinoma study shows that baseline 18F-FDG

present in RCC. Generally, the elderly are underrepresented in clinical trials and data about

PET and Zr-girentuximab PET can predict the course of the disease, a subsequent biomarker

efficacy and toxicity in this subgroup is not presented separately. Because the elderly

for the response on immunotherapy would be useful to decide whether or not to start watchful

encompass a substantial part of all cancer patients, it is of great importance to gain solid

waiting. Currently, molecular imaging studies that visualize the immune microenvironment are

proof in elderly patients for the different treatment options. One option is to collect all data

ongoing .

of elderly that have been treated within prospective studies in a public database. All data

89

(6)

176

177
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from the different trials can be included to gain the unmet need for more evidence. Another

and/or

possibility would be to collect data of elderly treated with standard of care, outside clinical

HER2 expression) and non-malignant hotspots. This dataset allows an attempt to determine

trials and to retrospectively compare the efficacy and toxicity they experienced with the

cut-off values, possibly per organ site, in order to achieve standardization of 18F-FDG PET

results from phase III trials and expanded access programs through extensive cooperation

interpretation.

89

Zr-trastuzumab exceeding background uptake implicating respectively ER and

with cancer registration programs. This is more difficult, but a way to stay closer to daily
clinical practice because it prevents the bias that occurs in clinical trials where only fit elderly

Another remarkable finding when performing the research for chapter 7 was that more

are included with little or no comorbidity. Real world data is more difficult to collect and

bone metastases were found on ceCT scan by a dedicated radiologist compared to what was

the quality will be inferior to data from clinical trials, but it might allow the collection of

described in the ceCT report made for standard care. More bone metastases were found

information of large patient numbers, without an extra burden of study participation for

on the ceCT scan than on BS, even though BS comprises total body images, whereas ceCT

elderly patients.

scan covered neck to the pelvis. Extensive ceCT scan evaluation influenced our results. In
daily practice (with normal ceCT scan evaluation) the percentage of 16% in which 18F-FDG

PART II

PET led to a clinically relevant change of treatment recommendation, could be higher. We

Imaging of Patients with Breast Cancer

only compared BS plus ceCT scan to 18F-FDG PET plus ceCT scan. It would be interesting

In this thesis, results in chapter 7 illustrate that in 16% of newly diagnosed metastatic breast

to compare the ceCT scan and BS in this patient population, with and without review of a

cancer (mBC) patients the 18F-FDG PET plus ceCT scan leads to a clinically relevant change of

dedicated radiologist. I hypothesize that in case the ceCT scan is evaluated extensively for

treatment recommendations compared to BS plus ceCT. In 26% of patients when presented

bone metastases, during staging, BS could be deleted. This would be in line with the initiative

with the BS, an additional F-FDG PET was requested. We advise considering F-FDG PET

of the Advancing Medical Professionalism to Improve Health Care (ABIM) foundation

instead of BS as a primary imaging modality for assessment of bone metastases upon

“choosing wisely”, that strives to encourage our field to only provide care that is supported

suspicion of mBC. In this study, we focused merely on bone metastases.

by evidence, not duplicative of other tests already received and truly necessary. Artificial

18

18

intelligence is upcoming and could potentially be of added value. This approach studies more
F-FDG PETs provide information on other tumor locations as well. Two additional studies

features than just SUVmax or anatomic measurements. Machine learning could detect more

would be very interesting to perform to optimize standard diagnostic procedures. First, the

metastases than radiologists and potentially if either ceCT or 18F-FDG PET would be evaluated

F-FDG PET could be evaluated as a whole for clinical impact on decision making, also taking

with deep learning approaches, revealing all subtle abnormalities, one imaging approach

costs into account. This could be done with a very similar retrospective trial, in which the

might be sufficient. This research field is developing fast and radiomics are very likely to hold

expert panel will receive all clinical information and diagnostics with and without F-FDG

the future for patient tailored treatment (8).

18

18

18

PET results. It is possible to do this analysis within the IMPACT-MBC trial. This could indicate
if

18

F-FDG PET should become standard of care in all patients or a specific subgroup of

patients.

10

Currently, the 18F-FDG PET is being visually scored. No SUVmax cut-off values for 18F-FDG uptake

10

differentiating between physiologic uptake and metastases have been determined in breast
cancer. This leaves space for inter-observer differences of 18F-FDG PET interpretation. The
IMPACT trial included complete diagnostic work-up of 200 patients with newly diagnosed mBC
and allows investigation of 18F-FDG PET SUVmax cut-off values for metastases. The biopsy of the
metastatic site, but also other imaging modalities such as ceCT scan and 18F-fluoroestradiol
(18F-FES) and 89Zr-trastuzumab PET could be used to reflect upon the nature of the hotspots
on 18F-FDG PET. This will lead to an enormous collection of certain metastatic 18F-FDG PET
hotspots (proven by biopsy), as well as possible/probable metastases (with uptake of 18F-FES

178
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