
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Burn injury and long-term nervous system morbidity: A population-
based cohort study 

AUTHORS Vetrichevvel, 6. Thirthar; Randall, Sean; Fear, Mark; Wood, Fiona; 
Boyd, James; Duke, Janine 

 

VERSION 1 - REVIEW 

REVIEWER Marc Jeschke 
Ross Tilley Burn Centre, Sunnybrook Health Sciences Centre, 
Toronto, Canada 

REVIEW RETURNED 13-Jun-2016 

 

GENERAL COMMENTS The authors have made excellent use of the availability of health 
administrative data to longitudinally follow burn patients over a long 
period of time and examine their health utilization as relates to 
neurological admissions. This health care utilization is used, 
appropriately, as a marker of neurological morbidity post-burn injury.  
 
The cohort chosen for inclusion in the study is very heterogenous; 
both in terms of their injury characteristics and the era in which they 
received treatment. Such heterogeneity limits the ability to draw 
conclusions of the association between burn injury and neurological 
disorders. That 49% of burn TBSA is unspecified, and that 
superficial burns seem to be included (erythema, 17% of patients) is 
concerning. It is puzzling to hypothesize why patients with superficial 
burns would be at risk for neurological disorders. A sensitivity 
analysis excluding these patients and perhaps those with 
unspecified TBSA, and including only major burns would be a useful 
adjunct to interpreting the results of the study. Similarly, the authors 
should speak to the lack of a "dose-response" response relationship 
between burn size and rates of neurological admissions. Based on 
the hypotheses presented, it would seem to follow that patients with 
higher TBSA would be at higher risk, but no such relationship was 
observed. In fact, the highest rates were observed among those with 
"unspecified severity" while the rates among those with "severe 
burns" are lowest. The authors do not comment on this distinction in 
their discussion.  
 
While the authors have attempted to account for yearly trends by 
including year in their analyses as a covariate, this is probably 
insufficient to adjust for the changes in burn care that have occurred 
since 1980. Such changes might have an important impact on 
subsequent development of neurological pathology (earlier excision, 
antibiotics, better wound healing, etc) Perhaps subgroup analyses of 
patients treated in the various eras (80s, 90s, 00s) could be 
performed to ensure that time is not an effect modifier.  
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Finally, it is interesting to note that episodic and paroyxsmal 
disorders were observed at the highest rates after burn injury. I 
wonder whether some of this might be explained by the reason for 
the burn being sustained (ie., loss of consciousness or seizure 
resulting in burn). This can obviously not be ascertained with the 
administrative data, but might be an alternate explanation for the 
observerd association. It would be interesting to know if the effect 
persists after exclusion of those burn patients with a prior 
neurological admission. The authors also don't speak to the 
observation that burn-injured patients had a higher pre-injury rate of 
admissions for neurological disease.  
 
Finally, the interpretation of the results would be aided greatly by the 
addition of information regarding whether these post-burn 
admissions are recurrent events, and among how many patients. 
Are there a high number of readmissions among a small proportion 
of patients, or are they distributed among a particular group of 
patients?  
 
Ultimately the authors are to be commended for this work which will 
certainly further our limited understanding of the long-term outcomes 
of burn-injured patients. 

 

REVIEWER Bruce A. Cairns 
University of North Carolina  
Chapel Hill, NC  
USA 

REVIEW RETURNED 16-Jun-2016 

 

GENERAL COMMENTS Modest study with modest goals, but authors clearly define limits 
and expectations. Results while limited seem valid and worthy of 
publication  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Marc Jeschke  

Institution and Country: Ross Tilley Burn Centre, Sunnybrook Health Sciences Centre, Toronto, 

Canada  

Competing Interests: None declared  

 

The cohort chosen for inclusion in the study is very heterogenous; both in terms of their injury 

characteristics and the era in which they received treatment. Such heterogeneity limits the ability to 

draw conclusions of the association between burn injury and neurological disorders. That 49% of burn 

TBSA is unspecified, and that superficial burns seem to be included (erythema, 17% of patients) is 

concerning. It is puzzling to hypothesize why patients with superficial burns would be at risk for 

neurological disorders. A sensitivity analysis excluding these patients and perhaps those with 

unspecified TBSA, and including only major burns would be a useful adjunct to interpreting the results 

of the study.  

 

Text in Discussion, page 15 has been amended to include:  

Superficial burns, although involving only the epidermis, initiate a significant inflammatory response 

and neuronal signalling (as evidenced by the substantial accompanying pain). Currently, the 
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mediators that cause increased neurological disorders after burns are unknown; however, there is the 

potential for inflammatory and/or neuronal mediated mechanisms to stimulate changes to peripheral 

nerves, even after superficial injury.  

 

Analysis excluding erythema-only burns and burns of unspecified thickness also showed increased 

nervous system admission rates (IRR, 95%CI: 1.96, 1.64-2.34). Results of analyses undertaken on 

sub cohorts defined by TBSA severity classification (severe -TBSA ≥20%; minor –TBSA<20%; TBSA 

unspecified) are presented in Table 3, page 12.  

 

As per reviewer suggestion, results of analyses excluding erythema-only and burns of unspecified 

depth are now included in Results, page 12:  

Adjusted analyses excluding those in the burn cohort with burns of unspecified depth and erythema-

only (first degree) burns also showed increased post-burn nervous system admissions (IRR, 95%CI: 

1.96, 1.64-2.34).  

 

Additional information has been provided in Results, paragraph 2, page 8 with respect to unspecified 

TBSA burns:  

Examination of length of hospital stay (median, IQR days) for the first burn admission suggests that 

those with unspecified TBSA (3, 1-10) are misclassified 0 to 10% TBSA burns (0-10% TBSA: 3 (1-9); 

10-20% TBSA: 11 (4-19); 20-50% TBSA: 22 (11-39); 50-100% TBSA: 72 (38-118)).  

 

Similarly, the authors should speak to the lack of a "dose-response" response relationship between 

burn size and rates of neurological admissions. Based on the hypotheses presented, it would seem to 

follow that patients with higher TBSA would be at higher risk, but no such relationship was observed. 

In fact, the highest rates were observed among those with "unspecified severity" while the rates 

among those with "severe burns" are lowest. The authors do not comment on this distinction in their 

discussion.  

 

 

Discussion (page 16) has been amended to include:  

A clear burn severity ‘dose response’ was not observed. This may in part be due to the small number 

of those with severe burns in this patient population and/or a ‘healthy’ survivor effect. An additional 

possibility is that survivors of severe burns received prolonged post-burn care that resulted in earlier 

diagnoses and management of secondary pathologies, and reduced post-burn admissions.  

 

While the authors have attempted to account for yearly trends by including year in their analyses as a 

covariate, this is probably insufficient to adjust for the changes in burn care that have occurred since 

1980. Such changes might have an important impact on subsequent development of neurological 

pathology (earlier excision, antibiotics, better wound healing, etc) Perhaps subgroup analyses of 

patients treated in the various eras (80s, 90s, 00s) could be performed to ensure that time is not an 

effect modifier.  

 

Additional sub-analyses of patients treated during different time periods showed increased admission 

rates for nervous system admissions across all time periods for the burn cohort (with overlap of 

95%CIs for the decade-specific analysis). These analyses controlled for exposure time (i.e. time 

available for an individual to have a nervous system admission).  

 

1980-1989: (IRR, 95%CI: 2.53, 1.90-3.35)  

1990-1999: (IRR, 95%CI: 2.28, 1.72-3.01)  

2000-2012: (IRR, 95%CI: 1.60, 1.27-2.00)  

 

Text in Results, page 11 amended to include:  
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Sub-cohort analyses by decade of admission, adjusting for follow-up time, identified increased 

nervous system admissions for the burn cohort for each time period: 1980-1989 (IRR, 95%CI: 2.53, 

1.90-3.35); 1990-1999 (IRR, 95%CI: 2.28, 1.72-3.01); 2000-2012: (IRR, 95%CI: 1.60, 1.27-2.00).  

 

Finally, it is interesting to note that episodic and paroyxsmal disorders were observed at the highest 

rates after burn injury. I wonder whether some of this might be explained by the reason for the burn 

being sustained (i.e., loss of consciousness or seizure resulting in burn). This can obviously not be 

ascertained with the administrative data, but might be an alternate explanation for the observed 

association. It would be interesting to know if the effect persists after exclusion of those burn patients 

with a prior neurological admission. The authors also don't speak to the observation that burn-injured 

patients had a higher pre-injury rate of admissions for neurological disease.  

 

All analyses were conducted on data from the time of discharge for the first burn injury admission and 

the admission counts do not include the index (first) burn admission or prior admissions for nervous 

system admissions – only those after burn discharge.  

 

Analyses are reported for first time post-burn admissions (survival analyses) that were conducted on 

data that excluded i) those in the burn and uninjured cohorts with a prior nervous system admission; 

and, ii) those in the burn cohort with a record of another non-burn injury admission. Results showed 

increased rates of first admissions for nervous system conditions in the first 15 years after burn 

discharge, as well as increased admission rates for first (incident) episodic and paroxysmal disorders. 

These results are presented in the Results, Incidence – survival analysis - page 11-14.  

 

Text in Discussion has been amended (page 15) to include:  

While it is difficult to ascertain from the health administrative data if a burn was secondary to an 

epileptic seizure, the results showed a persistence of nervous system effects after discharge.  

 

Finally, the interpretation of the results would be aided greatly by the addition of information regarding 

whether these post-burn admissions are recurrent events, and among how many patients. Are there a 

high number of readmissions among a small proportion of patients, or are they distributed among a 

particular group of patients?  

 

Of the burn cohort, 7.3% had a post-burn nervous system admission within the study period. The 

majority (6.4%) of these had three or less admissions. While there was a wide distribution or spread; 

only 0.4% of the burn cohort had more than 10 admissions for nervous system events. There did not 

appear to be any particular defining characteristics of patients with more than 10 admissions.  

 

Results, page 10 includes additional text:  

Overall, 7.3% of the burn cohort had a post-burn nervous system admission (6.4% had three or less 

admissions; 0.4% > 10 admissions).  

 

Ultimately the authors are to be commended for this work which will certainly further our limited 

understanding of the long-term outcomes of burn-injured patients.  

 

Reviewer: 2  

Reviewer Name: Bruce A. Cairns  

Institution and Country: University of North Carolina, Chapel Hill, NC, USA Competing Interests: None 

declared  

 

Modest study with modest goals, but authors clearly define limits and expectations. Results while 

limited seem valid and worthy of publication. 
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VERSION 2 – REVIEW 

REVIEWER Marc Jeschke 
Ross Tilley Burn Centre, Sunnybrook Health Sciences Centre, 
Toronto, Canada 

REVIEW RETURNED 03-Aug-2016 

 

GENERAL COMMENTS The subgroup analyses excluding patients with unspecified burns 
and erythema lend credence to evidence of an association between 
burn injury and subsequent neurological morbidity. The lack of dose-
response relationship between TBSA and readmissions suggests 
there might be an umeasured confounder, though this cannot be 
ascertained within the limits of the current study.  
 
It does seem that time might be an effect modifier in this association 
given the reducing rate of neurological readmissions with each 
additional decade (IRR 2.53 - 2.28 - 1.27) which might also suggest 
improvements in burn care are mitigating the longer term impact.  
 
Ultimately this work furthers our understanding of the long term 
outcomes of burn patients while also informing future work to 
explore the association between burn injury and neurological 
morbidity. 
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