Point-by-point response to reviewer

Dear editor 
Thank you for the opportunity to resubmit our paper. We appreciate the thoughtful comments made by the reviewers, which we believe have substantially improved the manuscript. Please find below our point-by-point response to the reviewer’s response.

Reviewer #1
In their paper, the authors present data that Neurofilament light chain may be an interesting serum biomarker for brain metastasis. They make their observations in a group of 68 lung cancer patients. The paper is very well written, easy to read, and the data are presented in a very clear way. The data are sound, and the analysis done in an appropriate way. Reading back the major issue that I wrote down reading the manuscript, it appeared that they mostly refer to the conclusions of the authors, including the possible relevance of the measurements for individual patients in the future.

[bookmark: _GoBack]
Major comments:
Comment 1:
In Figure 1 it is clear that – despite the significant p-values, there is a large overlap in absolute NfL values between the groups. Did the authors try to calculate the positive/negative predictive values? This could be as important as sensitivity and specificity. The question remains how this will affect individual patients. How can this be used in an N=1 situation.  

Answer:

We agree that information on sensitivity and specificity cannot stand alone when the applicability of a biomarker into clinical use is evaluated. Therefore, the positive and negative predictive values are presented to describe the diagnostic potential of NfL on page 3, line 85-87:

"In this dataset, the optimal cut point was 24 pg/mL giving a sensitivity of 69 % (95 % CI: 52 – 83 %), a specificity of 76 % (95 % CI: 55 – 91 %), a positive predictive value of 79 % (95% CI: 62 – 91 %) and a negative predictive value of 60 % (95 % CI: 41 – 77 %)."



Comment 2:
In the graphs (Fig 4) it can be seen (and this has been discussed by the authors) that also treatment may affect Neurofilament light chain levels. Also, in the discussion (L146-151) they indicate other additional factors that may influence NfL levels. So again, one has to ask how to interpret NfL levels in individual cases, e.g. how this biomarker could/should be implemented in the clinic.
A quick look at the literature indicates that increased levels of NfL are associated with a variety of clinical situation, some of them indicated in the discussion. A very recent paper (published Aug 2020 by Häring et al) states that longitudinal measurements of NfL would be much more informative than single measurements. It is understandable that this paper was not included in the present discussion. But it might be interesting to refer to it when updating the paper.

Answer:
The reviewer raises a very important question regarding the use of NfL as a biomarker for central nervous system disease. Neurofilaments are cytoskeletal proteins that are confined to the intracellular compartment in steady-state conditions and may be released upon neuro-axonal injury. However, the mechanism of NfL liberation is still unknown and it cannot automatically be assumed that any cerebral affection will lead to increases in circulating NfL levels. Therefore, figure 1 (as referred to in your first comment) has an important role to provide proof-of-concept that cerebral metastasis in fact leads to NfL liberation. 
The reviewer is absolutely right that when progressing from this basic observation to a more operational evaluation of NfL as a clinical biomarker used in the n=1 situation other factors has to be considered. In this respect, aspects of inter-individual vs. intra-individual variation as well as the influence of concurrent diseases has to be considered. It was newer our intention to indicate otherwise, and we agree that longitudinal NfL measurements are highly likely to be superior to single values for monitoring purposes. 

In the revised version, we have made the distinction between proof-of-concept analysis and biomarker evaluation more clear. We have emphasized the value of longitudinal NfL measurements to monitor lung cancer patients, included the results of Häring et al and adjusted the conclusion to reflect this stand point more clearly. 

A new sentence has been added in the discussion section on page 7, line 178-180: 

“In addition, a recent study supports the predictive value of the NfL dynamic within patients as longitudinal measurements of NfL were found to hold more prognostic information on long-term outcome than a single NfL measurement in multiple sclerosis patients [22]”

The conclusion section has been rewritten on page 9, line 272-279: 

“Altogether our study indicate that longitudinal serum NfL measurements could be valuable to monitor NSCLC patients for development of brain metastases and thus serve as an important predictive biomarker. The study also suggest that serum NfL may have prognostic potential in NSCLC patients who already have developed brain metastases and calls for further investigations to illuminate this. If these data are validated, NfL could in the future be used as a non-invasive method for surveillance of asymptomatic patients and hopefully lead to an earlier detection of brain metastases. The study calls for further investigations in the potential biomarker capacity of NfL in cancer patients.“ 


Comment 3:
L100: It appears that longitudinal measurements are the way to go, starting at the day of diagnosis. Also to be able to correct for effects of treatment on NfL levels.

Answer:
In extension of the comment above, we agree with the reviewer on this comment. We believe that our current conclusion (page 9, line 272-279) reflects that the predictive value of NfL is the most valuable: 

“Altogether our study indicate that longitudinal serum NfL measurements could be valuable to monitor NSCLC patients for development of brain metastases and thus serve as an important predictive biomarker. The study also suggest that serum NfL may have prognostic potential in NSCLC patients who already have developed brain metastases and calls for further investigations to illuminate this. If these data are validated, NfL could in the future be used as a non-invasive method for surveillance of asymptomatic patients and hopefully lead to an earlier detection of brain metastases. The study calls for further investigations in the potential biomarker capacity of NfL in cancer patients.“

Comment 4:
L127-129: It is a little unclear what has been done here. What do the authors mean by targeted therapy?? Looking at Figure 4, it appears that also persons with non-targetted therapy (like chemo and/or radiation therapy) should be excluded. On the other hand, when the authors say “brain metastasis at time of lung cancer diagnosis”, does this not in itself imply that the patients are completely treatment naïve??
Also: this appears to be an important analysis. Can the authors indicate the size of the two groups.

Answer:
We agree with the reviewer that it is not totally clear which patients are included in this subgroup analysis. In order to obtain a more homogeneous group of patients in this subgroup, we chose to excluded the EGFR mutation positive patients from this subgroup analysis which is the patients who received targeted therapy. This is what we intended to say by the sentence “excluding those receiving targeted therapy against the epidermal growth factor receptor”.  This was done as it is well known that patients with EGFR activating mutation have a longer overall survival than EGFR mutation negative patients.  

It is correctly understood that the subgroup is performed in the treatment naïve patients which we have termed patients with “brain metastasis at time of lung cancer diagnosis”. We agree that this term is confusing and have included the term “treatment naïve patients” instead.

We have thus rewritten line 136 – 139 on page 5 and included the size of the two groups:

“To account for differences in treatment modalities between the patients, the survival analysis was repeated only in the group of treatment naïve patients excluding patients harboring epidermal growth factor receptor mutations (N=24). This confirmed the association between high NfL (N=12) and inferior survival (crude HR: 2.43 (95 % CI: 1.03 – 5.69)).”

Comment 5:
L172-173. I do not fully agree with this sentence. Reading the paper, I have the impression that not the absolute NfL level is indicative of a brain metastasis, but rather the longitudinal increase. In fact all figures in the paper indicate that baseline levels of NfL vary a lot, and are often higher than NfL levels observed in patients with brain metastasis.

Answer:
We agree with the reviewer that the dynamic of NfL seems to be much more informative than a single NfL measurement. We have thus deleted the sentence “This finding supports that NfL level is closely correlated to extent of neuronal damage as previously proposed in other diseases” in line 188-190 and rephrased the paragraph on page 7, line 190-193:

“Lastly, we observed that NfL level could hold a prognostic value in patients with brain metastases as a significant reduced survival was found in patients with high levels. Estimation of a patient’s prognosis is essential for guidance of clinicians in the optimal management of the patient’s treatment and NfL measurements could potentially add further value to the assessment performed by clinicians leading to a more accurate estimations of the patient’s lifespan.”


Minor remarks.
Comment 6:
The references may have to be renumbered, as in the current layout the Material and Methods are positioned after the discussion. Also, references 14-16 seem to be superfluous.

Answer:
The references have been renumbered in accordance with the current layout. The “original” references 14-16 have been excluded on page 7, line 216.


Comment 7:
L159. The authors claim that an increase could be observed up to 5 months before symptoms occur. That is a rather optimistic interpretation of the data.  In most cases the situation very different.

Answer:
We admit that this phrase could give the wrong impression of data and have rewritten the sentence to include the observed median lead time instead (page 6, line 170-172):

“By monitoring the level in consecutive samples, we found that an increase in NfL level could be measured in all except one patient prior to the development of symptoms leading to a brain scan and that the increase could be observed median 3 months before the symptoms.”


Comment 8:
Fig 4: in the legend the authors refer to a red dotted line. This line was not visible in the PDF file that I obtained. The Fig is also slightly misleading as the scale of the y-axis’s is different in the different graphs. E.g. compare 1728 with 1113.
Why are three out of nine graphs (Figure 4) presented as supplementary data? I would suggest to include all graphs in the manuscript.

Answer:
We apologize for the mistake and the sentence referring to a red dotted line has been deleted from the figure legend on page 5, line 127-128. We have also merged Figure 4 and Supplementary Figure 1 into a new combined figure. Please be aware that owing to the changes addressed in comment 9, the Figure 4 is now entitled Figure 3. In the manuscript, this have been corrected at page 4, line 112-113. Furthermore, we have rearranged the different graphs in Figure 3 in order to make the y-axis on each line of the figure more equal.

Comment 9:
For several graphs, the font and the lining could be a little thinner (Fig. 2 and 3). If needed, Fig 2 and 3 could be combined in order to gain some space to also include the supplementary graphs in fig 4.

Answer:
The original Figure 2 and 3 have been combine in Figure 2 (A and B) and the Figure legends has been combined on page 4, line 97-102. Moreover, the fronts and linings of both figures have been made thinner. 
As a consequence, the former Figure 4 is now Figure 3 and the former Figure 5 is now Figure 4.  
References to the figures have thus been corrected several places in the text:
Page 3, line 85
Page 4, line 108
Page 5, line 136

Comment 12:
There appears to be a typo in the legend of the supplementary figure. Also the #-sign is not explained.

Answer:
The supplementary figure is integrated in Figure 3 (former Fig. 4) and the #-sign has now been explained in the figure legend of Figure 3 on page 5 line 125-127: 

"The asterisks (*) marks the time point where the patient has received thoracic radiation against their lung tumor and the hashtag (#) marks the time point where the patient has received chemotherapy."


 

