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VERSION 1 - REVIEW 

REVIEWER Baumgärtner 
Department of Pathology  
Germany 

REVIEW RETURNED 15-Dec-2015 

 

GENERAL COMMENTS This is a well-outlined manuscript.  

 

REVIEWER Michael Fehlings and Mark Kotter 
University of Toronto  
Canada 

REVIEW RETURNED 21-Dec-2015 

 

GENERAL COMMENTS The manuscript of Schwab et al. is an outstanding example for the 
justification and design of an early stage clinical trial in patients 
affected by spinal cord injury. Applying established methods for the 
metaanalysis of clinical data to preclinical studies they convincingly 
show the potential of NSAIDs to promote recovery after 
experimental spinal cord injury. Furthermore, the manuscript 
provides an in depth review of the pharmacological properties of the 
Rho-inhibitory NSAIDs ibuprofen and indomethacin. The clinical 
study proposed, a phase 1 safety and feasibility study, is based on a 
sound study protocol with adequate outcome measures.  
Nevertheless, I would like to raise a number of points before I can 
recommend the manuscript for publication.  
 
Major points  
 
Next to GI ulcers and bleeding, an important factor to consider with 
respect to the use of NSAIDs in the context of SCI is that NSAIDs 
are known to negatively impact on spinal fusion (e.g. Orthopedics. 
2005 Mar;28(3):299-303; quiz 304-5.). The use of NSAIDs, 
especially at the early stages after SCI, which need to be targeted 
for improving neurological recovery, could lead to adverse effects of 
bone healing in a population that often undergoes spinal 
instrumentation. I acknowledge that it is probably to late to include 
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this as an endpoint in the clinical study but it should be discussed in 
the present article.  
 
Rho inhibition is not only known to positively affect axon 
regeneration and sprouting but also the differentiation of 
oligodendrocyte precursor cells and potentially remyelination, which 
is thought to be an important mechanism for recovery after SCI 
(Brain. 2009 Feb;132(Pt 2):465-81. doi: 10.1093/brain/awn334.).  
 
 
Minor points  
introduction:  
P2 line 6f - Missing references for “The current opportunities for 
restitution of neurological function after SCI are limited to early 
surgical decompression, stabilisation, and physiotherapy.  
 
 
P4 line 57 - “inhibitory matrix components such as myelin” myelin 
debris but not myelin forms part of the extracellular matrix and both 
intact myelin sheaths as well as myelin debris seem to inhibit axon 
outgrowth. In contrast CNS remyelination is only inhibited by myelin 
debris. Please correct.  
 
P7 line 55 - “as this is a preferred design for tolerability and 
pharmacokinetic investigations” - please change to “well 
established” as alternative approaches are not uncommon  
 
P8 line 50 - “During the first 4 weeks of treatment, the proton pump 
inhibitor pantoprazole is used”. Please provide a justification for 
limiting the use to 4 weeks. 

 

REVIEWER Dr Mariel Purcell 
Consultant in Spinal Injuries  
Queen Elizabeth National Spinal Injuries Unit  
Queen Elizabeth University Hospital  
1345 Govan Road  
Glasgow  
G51 4TF  
UK 

REVIEW RETURNED 30-Dec-2015 

 

GENERAL COMMENTS I was delighted to be asked to review this protocol, and look forward 
to reading the findings of this study performed by a highly regarded 
group.  
Concerns and comments regarding the SCISSOR Clinical Study 
Protocol  
1 I appreciate the significant theoretical benefit of NSAID in acute 
TSCI in terms of improved neurological function, my concern is 
including patients up to 21 days post SCI will (as mentioned in the 
Limitations) diminish the potential (neurological)therapeutic efficacy 
mediated through RHO inihibition. Patients could give informed 
consent earlier as is the case in acute intervention studies in SCI e.g 
NASCIS and ASCENT-ASCI.  
2 There is some data (not all included in the references provided) 
that the period of greatest risk of GI haemorrhage is between 4 and 
10 days post SCI Will this be factored in?  
3 I would be grateful if the authors would make reference to the use 
of NSAIDS in TSCI as analgesics for musculoskeletal pain, are 
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these patients excluded from the study or are they offered a washout 
period?  
4 Please comment on including patients with significant Ischaemic 
heart disease of renal impairment in this study. Not absolute 
contraindications but NSAIDS should be used with caution in these 
patients  
5 Ethical concern. Patients with motor complete tetraplegia between 
C4 and C7 are unlikely to be able to give written informed concent, 
please comment  
6 Severe gastroduodenal bleeding attributable to the study 
medication is the primary safety parameter, how will the severity of 
bleeding be recorded, and less severe bleeding be classified in 
terms of outcome measures  
7 Neurophysiological assessment of the SCI at baseline and at 
follow up 1 and 2 would provide more robust evidence of the 
potential neurological benefit  
8 Did the authors consider a longer period of follow up, please 
explain why 6 months is the final assessment.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Reviewer Name  

Wolfgang Baumgärtner  

 

Response:  

We appreciate the reviewer’s comments. No items to be addressed.  

 

 

Reviewer: 2  

 

Reviewer Name  

Michael Fehlings and Mark Kotter  

 

Major Points:  

 

1) Next to GI ulcers and bleeding, an important factor to consider with respect to the use of NSAIDs in 

the context of SCI is that NSAIDs are known to negatively impact on spinal fusion (e.g. Orthopedics. 

2005 Mar;28(3):299-303; quiz 304-5.). The use of NSAIDs, especially at the early stages after SCI, 

which need to be targeted for improving neurological recovery, could lead to adverse effects of bone 

healing in a population that often undergoes spinal instrumentation. I acknowledge that it is probably 

to late to include this as an endpoint in the clinical study but it should be discussed in the present 

article.  

 

Response:  

We included the suggested reference in the manuscript and discussed the issue of bone healing 

problems in the manuscript (Page 12, line 53 to Page 13, line 4). Though, the published clinical data 

on pseudoarthrosis from retrospective trials are sometimes conflicting (e.g. Lumawig and colleagues 

demonstrated failure of lumbar fusion after diclofenac treatment (Spine J 2009;9(5):343-9) whereas 

Sucato et al. could not show ketorelac effects on spinal fusion (Spine (Phila Pa 1976) 

2008;33(10):1119-24). Thus, a prospective evaluation would be worthwhile. In the Ibuprofen-SCI-

safety-trial, we assess all procedures of spinal surgery during the observation period of 24 weeks. 

Consequently also revisions necessary as a consequence of impaired bone healing will be assessed 
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within this timeframe and would also recorded as serious adverse event according to GCP-definitions. 

In addition, all available spinal imaging procedures (CT or MRI) routinely performed upon clinical 

indication could be evaluated.  

Experiences from the trial centre on perioperative use of NSAIDs as analgesics do not indicate a 

relevant number of pseudoarthrosis in this population. We will systematically elaborate this hypothesis 

in an ambispective database (2011-ongoing) collected in the trial centre, independent of the clinical 

trial.  

 

 

 

2) Rho inhibition is not only known to positively affect axon regeneration and sprouting but also the 

differentiation of oligodendrocyte precursor cells and potentially remyelination, which is thought to be 

an important mechanism for recovery after SCI (Brain. 2009 Feb;132(Pt 2):465-81. doi: 

10.1093/brain/awn334.).  

 

Response:  

Thank you for bringing this up, we have acknowledged the aspect in the introduction of the revised 

manuscript. (Page 5, line 31 to 34).  

 

 

Minor points  

 

2) Introduction:  

P2 line 6f - Missing references for “The current opportunities for restitution of neurological function 

after SCI are limited to early surgical decompression, stabilisation, and physiotherapy.  

 

Response:  

We have slightly rephrased the sentence and added a reference (review) for this. (Page 5, line 9)  

 

 

3) P4 line 57 - “inhibitory matrix components such as myelin” myelin debris but not myelin forms part 

of the extracellular matrix and both intact myelin sheaths as well as myelin debris seem to inhibit axon 

outgrowth. In contrast CNS remyelination is only inhibited by myelin debris. Please correct.  

 

Response:  

We have corrected this accordingly into “treatment in the presence of myelin or inhibitory matrix 

components such as CSPGs” (Page 7, line 17)  

 

4) P7 line 55 - “as this is a preferred design for tolerability and pharmacokinetic investigations” - 

please change to “well established” as alternative approaches are not uncommon.  

 

Response:  

We have changed this accordingly (Page 9, line 56)  

 

5) P8 line 50 - “During the first 4 weeks of treatment, the proton pump inhibitor pantoprazole is used”. 

Please provide a justification for limiting the use to 4 weeks.  

 

Response:  

This refers to an inaccuracy in the text. The protocol allows a reduction of the pantoprazole dosage to 

20mg/d after 4 weeks in individual cases. We have corrected the text accordingly. (Page 10, line 52 to 

56): “ The proton pump inhibitor pantoprazole is used as a concomitant medication in a dosage 

40mg/d. This reduces the risk of damage to the gastrointestinal mucosa. After 4 weeks of treatment 
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and individual risk-benefit assessment, the dosage of pantoprazole may be reduced to 20mg/d during 

the following weeks of treatment (applicable to cohort II)”.  

 

 

Reviewer: 3  

 

Reviewer Name  

Dr Mariel Purcell  

 

Concerns and comments:  

 

1) I appreciate the significant theoretical benefit of NSAID in acute TSCI in terms of improved 

neurological function, my concern is including patients up to 21 days post SCI will (as mentioned in 

the Limitations) diminish the potential informed consent earlier as is the case in acute intervention 

studies in SCI e.g. NASCIS and ASCENT-ASCI.  

 

Response:  

This is an important point. The time frame of inclusion until day 21 has been chosen under careful 

consideration of ethical and practical aspects: i) For a safety trial, the Ethics Committee had 

objections against the start of treatment before each patient is able to fully understand the trial’s aims 

and its potential risks and benefits and give his/her informed consent (Page 13, line 28 to 32). ii) 

Approximately half of the potentially eligible patients treated in the trial centre are transferred to the 

trial centre from other hospitals after acute surgical treatment with some delay. In order to enable a 

conduct of the trial within a reasonable timeframe we decided on the inclusion up to day 21. Of note, 

the therapeutic efficacy is not the primary endpoint and will potentially be objective of a subsequent 

trial phase with different enrolment algorithms to be defined based on the results of the safety phase 

trial.  

 

 

2) There is some data (not all included in the references provided) that the period of greatest risk of 

GI haemorrhage is between 4 and 10 days post SCI Will this be factored in?  

 

Response:  

The trial is designed to identify potential major risks and to evaluate feasibility before embarking on a 

trial with a larger sample size. Therefore, a more differential investigation of safety within the first 

weeks will be an important endpoint of subsequent trial phases. However, some patients receive 

NSAIDs before study entry for the treatment of nociceptive pain. This will be properly documented 

and considered during safety and preliminary efficacy evaluation.  

 

 

3) I would be grateful if the authors would make reference to the use of NSAIDS in TSCI as 

analgesics for musculoskeletal pain, are these patients excluded from the study or are they offered a 

washout period?  

 

Response:  

Because the study should not interfere with the therapeutic standards, the use of NSAIDs before and 

after the treatment period is allowed to some extent (Table: Exclusion Criteria Page 14, line 50 to 52) 

for treatment of nociceptive pain. The exact timing and dosage will be documented and will be part of 

the safety evaluation.  

 

 

4) Please comment on including patients with significant Ischaemic heart disease of renal impairment 
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in this study. Not absolute contraindications but NSAIDS should be used with caution in these 

patients.  

 

Response:  

The mentioned contraindications were already part of the recent version of the trial protocol and 

mentioned in the Investigators’ Brochure. We added those detailed information to the list of exclusion 

criteria (Table: Exclusion Criteria Page 14, line 33 to 47). Of note, significant ischaemic heart disease, 

was added to the summary of product characteristics as absolute contraindication of high dose 

Ibuprofen in accordance with recent EMA regulations (Page 119, line 8 to 16).  

Please note, that the exclusion criterion “Penetrating injury” was not part of the amendment, it was 

missing in the table, which we have corrected.  

 

5) Ethical concern. Patients with motor complete tetraplegia between C4 and C7 are unlikely to be 

able to give written informed concent, please comment.  

 

Response:  

For patients unable to give written informed consent, a witness independent from the trial team, will 

confirm in writing the verbally given informed consent. We provided this information in the revised 

manuscript (Page 13, line 18 to 22).  

 

 

6) Severe gastroduodenal bleeding attributable to the study medication is the primary safety 

parameter, how will the severity of bleeding be recorded, and less severe bleeding be classified in 

terms of outcome measures.  

 

Response:  

The seriousness any adverse event, including severe gastrointestinal bleeding, will be defined 

according to the ICH-GCP SAE definitions: results in death, is life-threatening, requires inpatient 

hospitalisation or prolongation of existing hospitalisation, results in persistent or significant 

disability/incapacity, or is a congenital anomaly/birth defect 

(https://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E2A/Step4/E2A_G

uideline.pdf). All other adverse events that do not fulfil these definitions are recorded on AE 

documentation sheets (type, severity [mild moderate severe], relatedness, treatment, outcome). We 

have added this information to the manuscript (Page 11, line 31 to 37).  

 

 

7) Neurophysiological assessment of the SCI at baseline and at follow up 1 and 2 would provide more 

robust evidence of the potential neurological benefit.  

 

Response:  

We have discussed the option of electrophysiology during the protocol development. Since the main 

objectives are safety and pharmacokinetics, we decided for feasibility reasons to confine the protocol 

to clinical neurological outcome measures (ISNCSCI, Modified Ashworth Scale, Neuropathic Pain 

Scale). In subsequent trial phases with a primary efficacy endpoint electrophysiology will be 

considered as an ancillary endpoint to neurological and functional outcome measures.  

 

 

8) Did the authors consider a longer period of follow up, please explain why 6 months is the final 

assessment.  

Response:  

The final assessment was limited to 6 month with regard to the primary safety endpoint. Twelve 
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weeks of follow-up seem sufficient to recognize all known adverse events of the trial medication 

(Page 15, line 19). For efficacy studies, we would schedule a longer follow-up period (at least 1 year). 

 

VERSION 2 – REVIEW 

REVIEWER Michael G. Fehlings 
University of Toronto and Toronto Western Hospital,  
Canada 

REVIEW RETURNED 29-Mar-2016 

 

GENERAL COMMENTS With the revisions now incorporated, this paper is ready for 
publication  
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