Interview with Andreas Hottinger, MD, PhD
Attending Neuro-Oncology, Geneva University Hospital, Switzerland.
A number of papers on primary CNS lymphoma (PCNSL) were presented at ASCO, and Dr. Andreas Hottinger agreed to discuss some of these for EANO.
Q. What was your impression of the papers presented on prognostic factors in PCNSL? 
A. There were several studies based on the large G-PCNSL-SG-1 German study which looked at the role of radiation therapy in patients with PCNSL (Thiel E. et al). This trial enrolled the largest number of patients that have ever been enrolled on a phase III trial. The size of the trial and the large number of patients included is certainly its strongest point, but at the same time a potential weakness, given the large number of centers that contributed to the study, with only few patients. Given the design of the study and the type of centers involved, the patients included in the study reflect PCNSL patients that would present in primary care centers, rather than patients that are enrolled in studies by tertiary care centers. Therefore the prognostic factors identified in this population will probably reflect a real life situation. The drawback of this large number of centers is, as has been extensively discussed after the publication of the G-PCNSL-SG-1 trial, that a significant proportion of patients were excluded or were lost to follow-up, which made it very difficult to get a clean data set.
Abstract #2004 described an analysis of 411 patients selected from the G-PCNSL-SG-1 study, where the authors looked at which factors could predict outcome. What they found was that for ORR female gender was a significant factor, as was a lack of use of steroids, and < 2 tumour lesions. For PFS, KPS was important, as well as absence of cardiovascular disease, and < 2 lesions. For OS, age, KPS, BMI < 25, < 2 lesions and absence of renal disease were important. Basically, depending on what you were looking at you got very different results. Previous studies have looked at prognostic factors in PCNSL. The first study identified age, KPS, serum LDH levels, deep localisation of the tumours and CSF protein concentration. Another study from MSKCC, showed in retrospective data that you can really dichotomise patient outcome using age and KPS (age <51 and KPS >70). As already published, the G-PCNSL-SG-1 trial applied the MSKCC prognostic score and showed a significant association with PFS and OS in their patients. The factors that were identified by the authors in abstract #2004 were quite surprising and not consistent throughout the different outcomes (ORR, PFS or OS). The only consistent factor was the limited number of lesions, but this was also the parameter showing the weakest association. The 2 main criticisms of this study were however that 1) the parameters were not validated against a validation set and 2) that a number of patients (n=126, 23%) that received initial chemotherapy were excluded from the analysis. Therefore most patients had to be about 3 months into treatment to be considered in the analysis. There is a lot of work that remains to be done as it is extremely important to establish correct prognostic factors. 
Abstract #2005 described an attempt to look for prognostic factors for acute methotrexate-induced toxicity, using the same data set of patients as abstract #2004. This is also a key question, as you want to know which patients you can give high-dose chemotherapy to. They looked at 401 patients that received at least one dose of MTX, plus 125 patients who received MTX and ifosfamide. What they found was that advanced age, poor performance status and elevated LDH were the strongest predictors of chemotherapy induced toxicity. The authors, however, excluded dose and choice of agents even if they were significant, which is a major issue. For instance, in the original publication, more deaths were associated with ifosfamide treatment. And the limitations for abstract #2004 similarly apply to this study. 
Q. There was one paper on the impact of meningeal dissemination on outcome in PCNSL. What was your assessment of that?
A. Abstract #2026 was also based on the G-PCNSL-SG-1 data set that abstracts #2004 and #2005 were based upon. This study addressed another topic that has also been the subject of debate. At the moment, when you have involvement of the CSF, in most centres you treat more aggressively with intrathecal MTX, but this approach has never been formally validated. This study demonstrated that there was no difference in outcome between patients with CSF involvement and those without. The relatively small percentage of patients with lymphoma cells present in the CSF highlights that this problem is less common than anticipated and raises the question as to whether you should treat positive CSF patients differently from patients with negative CSF. These results reassure me in what I am doing, but also push me to say that it is not that important to look for CSF involvement at the moment. It also goes along with the feeling that is prevalent among many clinicians working with patients with PCNSL.
Q. One paper on temozolomide and rituximab for recurrent PCNSL was presented. Were the results of this study a surprise for you?
A. The results of abstract #2039 were a disappointment for me. It was based upon an earlier study done at MSKCC, where a small set of 15 patients was treated with rituximab and temozolomide as salvage therapy. They had surprisingly good results with this treatment (an OS of 14 months, a PFS of 7.7 months and a RR of >50%) in. That study was the catalyst to perform a larger scale study (North American Brain Tumor Consortium study 05-01) and this report describes the results of the first 15 patients from this larger study. Unfortunately the results do not look as promising as the earlier study: The ORR was 14%, median PFS was 7 weeks, although OS has not been reached at the moment. To me, these results highlight the importance of confirming retrospective observations with prospective studies. It is possible that the patients of the retrospective study were highly selected. We see this again and again in oncology studies where results from one centre show promising results, but when the trial is expanded to include multiple centres the results cannot be replicated. As this treatment regimen also has little toxicity, it is possible that the study was offered mainly to fragile patients, which are known to have a poorer prognosis. So this may have tipped the balance in this study. From what I understand though, this trial is going to close in light of these results.
Q. There was also a paper on MTX rechallenge for recurrent PCNSL. What is your opinion of that?
A. The backbone of all PCNSL treatments is high-dose MTX. However, many patients will relapse.  In this study (abstract #2025) Pentsova et al retrospectively evaluated patients that recurred and were retreated with high-dose MTX as a second line therapy. The results were promising and showed ORR of 84%, a median PFS of 12 months, a 1-year OS of 74% and a median OS of 23 months. This shows us that if you can use high-dose MTX again, then you should. This is something that most clinicians already do, but this work is a confirmation that this approach is appropriate. If you look at all the possible salvage treatments available then high-dose MTX is certainly one that you should consider. 
Q. There was also a study on cognition in patients with PCNSL treated with enhanced chemotherapy delivery. Can you comment on the results of that study? 
A. The intention of this study (abstract #2085) was to look at PCNSL patients treated with intrathecal MTX and blood-brain barrier disruption to assess the cognitive results of those patients who showed complete response for 2 years or more. They evaluated 24 patients with baseline neuropsychological scores available (auditory, attention, memory, working memory, verbal memory, processing speed, motor skills) and end of treatment scores for 11 patients. Median follow-up of these patients was 12 years. Eight of the patients were over 15 years out from the time of diagnosis. Basically, the results show that these patients are doing extremely well over a long period of time, which is important and very reassuring information. I’m not sure of the rationale in using blood-brain barrier disruption in patients with PCNSL, as we know that high dose MTX crosses the blood-brain barrier. The important thing is that none of the patients received WBRT and we know that WBRT is an important cause of cognitive decline. It is not clear from the abstract when exactly the baseline testing was done, but certainly, if it was done when patients presented initially you would expect their cognitive functions to be impaired already and you can expect some important improvement following treatment. So, when the testing was done is an important consideration in this study. Furthermore, in terms of follow-up, it is usually the patients who are doing well who can still be followed, as patients doing poorly are frequently lost to follow-up, and it is not clear how the patients were selected for follow-up in this trial. 
Q. Finally, what is your overall opinion of the PCNSL research presented at this year’s ASCO?
A. Last year was a big year for research in the field of PCNSL with the presentation of the large G-PCNSL-SG-1 randomised trial. After that you can only be a bit disappointed when no large randomised study is being presented. However, I believe that research tends to follow cycles, and we are currently exploring refinements of treatments established during the last cycle, so we should expect another series of new developments in the next few years, based on ongoing research.
Looking to the future, I think we need improvements in the field of biomarkers. The previously published randomised trials have allowed the collection of tissue and clinical data. The analysis of these may help to better predict who will respond to treatments and to allow tailored treatments for individual patients. What has really changed in the last few years is that there have been several multicentre phase III trials, so forces are being combined to drive the research agenda in PCNSL forward.
The big question in PCNSL has always been the double-edged sword in terms of that you want as many patients responding as possible, but at the same time you want those patients to be in the best physical and psychological condition as possible following treatment, and that is a balance that still needs to be found. This is highlighted by the evolving role of radiation therapy and high dose chemotherapy with stem cell rescue. 
In terms of my own work, I have just moved institutions and I am still working on some of my research from my previous institute, MSKCC. We have just published a paper on two biomarkers in blood and whether those can be used to predict response or survival – YKL-40 and MMP-9 (Hottinger, A. F. et. al.). We were able to show that YKL-40 may have some prognostic potential for OS in those patients, but MMP-9 did not. It will require a prospective study of these biomarkers in a clinical trial to truly assess their worth as tools.
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