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VERSION 1 - REVIEW 

REVIEWER Saud A. Sadiq 
Research Director,  
Tisch Multiple Sclerosis Research Center of New York, USA 

REVIEW RETURNED 04-Jul-2015 

 

GENERAL COMMENTS The described study is brief and lacking in critical details that would 
be necessary for useful data to be obtained and most importantly 
replicated by other researchers.  
1. The clinical assessment of the 6 patients over the 5 years 
between treatments should be assessed. Has there been any 
progression. Has there been any intervening treatments .  
2. Giving bone marrow cells is essentially giving fluid that is 90% 
committed to generating hematological lineage cell precursors. 
Should not mesenchymal cells be obtained to be infused?  
3. How and what dose of bone marrow cells will be infused. Number 
of cells , time of infusion etc. Not all bone marrow aspirates are the 
same. Some measure of dosing homogeneity should be established.  
4. Ideally the need to do repeated bone marrow aspirates should be 
avoided and bone marrow cells obtained once should be expanded 
and multiple aliquots stored in liquid nitrogen that can be thawed 
prior to being used. This would also make it feasible for a more 
practical multiple dosing schedule like q4monthly etc.  

 

REVIEWER G. Ian Gallicano 
Georgetown University Medical Center  
USA 

REVIEW RETURNED 13-Jul-2015 

 

GENERAL COMMENTS This is a well-written, concise Protocol for identifying the efficacy of 
bone marrow cells in effecting MS. I think it is almost ready to go. I 
have only a few comments.  
1) There wasn’t enough information about the history of potential 
enrollees. Are they or were they on previous medications for MS 
(e.g., Tysabri, betaseron, etc.). A potential problem/insight might be 
that stem cells work better in patients on Tysabri rather than 
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betaseron or some other drug…This, at least, needs a textual 
explanation.  
2) Are the patients on any special diet that could effect the stem cell 
approach? Needs to be addressed textually.  
3) A couple references are needed either in introduction or 
discussion. They need to show there have been other attempts at 
using Stem Cells for MS.  
a. Holloman JP, Ho CC, Hukki A, Huntley JL, Gallicano GI. The 
development of hematopoietic and mesenchymal stem cell 
transplantation as an effective treatment for multiple sclerosis. Am J 
Stem Cells. 2013 Jun 30;2(2):95-107.  
 
b. Carreras E, Saiz A, Marin P, Martinez C, Rovira M, Villamor N, 
Aymerich M, Lozano M, Fernandez-Aviles F, Urbano-Izpizua A, 
Montserrat E, Graus F. CD34+ selected autologous peripheral blood 
stem cell transplantation for multiple sclerosis: report of toxicity and 
treatment results at one year of follow-up in 15 patients. 
Haematologica. 2003;88:306–314.  
 
c. Harris VK, Faroqui R, Vyshkina T, Sadiq SA. Characterization of 
autologous mesenchymal stem cell-derived neural progenitors as a 
feasible source of stem cells for central nervous system applications 
in multiple sclerosis. Stem Cells Transl Med. 2012;1:536–547.  
  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

The described study is brief and lacking in critical details that would be necessary for useful data to be 

obtained and most importantly replicated by other researchers.  

 

We have deliberately tried to write a succinct manuscript given that this is a re-treatment study; the 

trial protocol is a replication of the initial ‘SIAMMS’ study and the details have already been laid out in 

full in a published manuscript (1)  

 

1. The clinical assessment of the 6 patients over the 5 years between treatments should be assessed. 

Has there been any progression. Has there been any intervening treatments.  

 

The current manuscript is a trial protocol and we have not presented study results here; recruitment is 

ongoing and so we could not fully answer this question at the current time in any case. We do 

acknowledge that these details are highly relevant to the interpretation of the study results and these 

will be presented in due course.  

 

The need for additional information regarding the prior clinical history of the participants was also 

raised by reviewer 2 and we have modified the manuscript to confirm that the participants have not 

received any additional disease modifying therapy for MS since the first infusion of marrow. We have 

also included information regarding prior exposure to immunomodulatory therapy as well as 

signposting the full clinical details which were presented in the original ‘SIAMMS’ manuscript.  

 

A paragraph has therefore been added as follows:  

 

The prior clinical history of the participants is detailed in the manuscript documenting the results of the 

original ‘SIAMMS’ study (1). At the time of entry to the SIAMMS trial, 4 participants had had no 

exposure to disease modifying treatment. One had received prior treatment with azathioprine and 
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methotrexate and another participant had been previously been treated with glatiramer and Avonex. 

In the intervening period since receiving the first infusion of autologous bone marrow, none of the 6 

participants have received additional disease modifying therapy.  

 

2. Giving bone marrow cells is essentially giving fluid that is 90% committed to generating 

hematological lineage cell precursors. Should not mesenchymal cells be obtained to be infused?  

 

We are aware that the therapeutic potential of a range of bone marrow-derived cells in 

neurodegenerative diseases is under investigation. Indeed, we make this point in the conclusion 

where we referred the reader to our review of this issue (2). We look forward with interest to the 

results of all of these studies becoming available.  

 

However, given the electrophysiological improvements noted in the original ‘SIAMMS’ study and the 

risks inherent with ex-vivo selection and expansion of cells, we have elected to repeat the original 

intervention in the current study.  

 

The rationale for using unselected marrow was set out in the ‘SIAMMS’ manuscript (1) and in a 

protocol manuscript currently in submission which describes the the phase II randomised, placebo-

controlled trial of intravenous infusion of bone marrow in MS (ACTiMuS, NCT01815632) which is 

currently in progress. It is not repeated here given the potential for duplication although we could 

certainly do this if it is a requirement of the editors.  

 

We note however that a related point regarding the variety of approaches currently being examined 

was raised by reviewer 2 and we have modified our conclusion in line with this – please see response 

to reviewer 2’s second point below.  

 

3. How and what dose of bone marrow cells will be infused. Number of cells , time of infusion etc. Not 

all bone marrow aspirates are the same. Some measure of dosing homogeneity should be 

established.  

 

We agree that the total cell count obtained will vary to some degree between individuals. The total cell 

number collected is not determined at the time of harvest but on subsequent analysis. It is therefore 

reasonable to aspirate a volume which is in keeping with standard practice for bone marrow harvest 

and infusion in other clinical contexts. Within the relatively narrow range of cell doses examined in the 

original ‘SIAMMS’ study, we saw no correlation with clinical effect so we have considered it 

reasonable to re-infuse all marrow extracted. Clearly, we will record the cell dose infused and, in due 

course, report whether a dose effect is observed in the current study.  

 

4. Ideally the need to do repeated bone marrow aspirates should be avoided and bone marrow cells 

obtained once should be expanded and multiple aliquots stored in liquid nitrogen that can be thawed 

prior to being used. This would also make it feasible for a more practical multiple dosing schedule like 

q4monthly etc.  

 

We agree that this is an admirable aim and we too hope that, in future, the need for repeated bone 

marrow harvest would be obviated following optimisation of treatment protocols. Indeed, improving 

our understanding of the mechanisms involved is a major aim of the laboratory research project 

running in parallel with the current clinical study and referenced in the ‘Trial interventions’ section of 

the manuscript. However, the optimal approach has not yet been determined and may involve 

alternatives to repeated infusions of cells e.g. mobilisation of sub-populations of cells using small 

molecules analogous to the use of G-CSF in haematological practice.  

 

As we point out in the conclusion section, the ‘SIAMMS-II’ trial is part of the process which we hope 
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will lead to refinements and optimisation in treatment protocols. We acknowledge that others are 

exploring alternative approaches and we look forward to the results of these studies becoming 

available in due course.  

 

 

Reviewer: 2  

 

This is a well-written, concise Protocol for identifying the efficacy of bone marrow cells in effecting MS. 

I think it is almost ready to go. I have only a few comments.  

 

We thank the reviewer for their kind comments.  

 

1) There wasn’t enough information about the history of potential enrollees. Are they or were they on 

previous medications for MS (e.g., Tysabri, betaseron, etc.). A potential problem/insight might be that 

stem cells work better in patients on Tysabri rather than betaseron or some other drug…This, at least, 

needs a textual explanation.  

 

Thank you. Additional information has been provided as mentioned above (reviewer 1, point 1).  

 

2) Are the patients on any special diet that could effect the stem cell approach? Needs to be 

addressed textually.  

 

We are not aware that our patients are following any dietary restrictions but cannot definitively confirm 

or refute this at the current time although this information will be captured as part of the trial screening 

procedures.  

 

3) A couple references are needed either in introduction or discussion. They need to show there have 

been other attempts at using Stem Cells for MS.  

 

a. Holloman JP, Ho CC, Hukki A, Huntley JL, Gallicano GI. The development of hematopoietic and 

mesenchymal stem cell transplantation as an effective treatment for multiple sclerosis. Am J Stem 

Cells. 2013 Jun 30;2(2):95-107.  

 

b. Carreras E, Saiz A, Marin P, Martinez C, Rovira M, Villamor N, Aymerich M, Lozano M, Fernandez-

Aviles F, Urbano-Izpizua A, Montserrat E, Graus F. CD34+ selected autologous peripheral blood stem 

cell transplantation for multiple sclerosis: report of toxicity and treatment results at one year of follow-

up in 15 patients. Haematologica. 2003;88:306–314.  

 

c. Harris VK, Faroqui R, Vyshkina T, Sadiq SA. Characterization of autologous mesenchymal stem 

cell-derived neural progenitors as a feasible source of stem cells for central nervous system 

applications in multiple sclerosis. Stem Cells Transl Med. 2012;1:536–547.  

 

We accept the importance of highlighting that multiple alternative approaches may have therapeutic 

benefit and that these are now being explored. We had included a comment to this effect in the 

conclusion but in order that the manuscript be as succinct as possible, we had not planned to include 

a comprehensive literature review. We note however, that reviewer 1 raised similar concerns and we 

have therefore modified our conclusion to be more explicit.  

 

The current version therefore reads as follows:  

 

There is now a wealth of pre-clinical data which supports a clear scientific rationale for bone marrow-

derived cell therapy in MS. This, together with the extensive clinical experience of bone marrow 
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transplantation which has been acquired over several decades, justifies the examination of the 

putative clinical benefit of bone marrow-derived cell therapy for MS in clinical trials. Indeed, in addition 

to our own studies using filtered but otherwise unselected bone marrow, a number of clinical trials are 

now exploring the safety and therapeutic effectiveness of bone marrow-derived cell therapy for MS 

using specific sub-populations of bone marrow cells. We and others have recently reviewed the 

approaches being explored (2, 3, 4) but, whilst candidates certainly include multipotent mesenchymal 

stromal cells, the cell population(s) of greatest therapeutic potential have not been definitively 

identified. The rationale for our use of unfractionated marrow has been set out in detail elsewhere (1 

5) but in essence our approach utilises the potential reparative effects of multiple cell populations and 

has not be shown to be associated with increased clinical risk.  
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