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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) The use of the reverse shock index to identify high-risk trauma 
patients in addition to the criteria for trauma team activation: a cross-
sectional study based on a trauma registry system 

AUTHORS Kuo, Spencer C.H.; Kuo, Pao-Jen; Hsu, Shiun-Yuan; Rau, Cheng-
Shyuan; Chen, Yi-Chun; Hsieh, Hsiao-Yun; Hsieh, Ching-Hua 

 

VERSION 1 - REVIEW 

REVIEWER Hideo Tohira 
Curtin University, Australia 

REVIEW RETURNED 17-Feb-2016 

 

GENERAL COMMENTS Thank you very much for an opportunity to review this interesting 
manuscript titled ‘The use of the reverse shock index to identify high-
risk trauma patients in addition to the criteria for trauma team 
activation: a cross-sectional study based on trauma registry system’. 
This manuscript determined the association between RSI and 
various outcomes of trauma patients. The results were acceptable. 
However, the authors failed to demonstrate the superiority of RSI 
over SI. Please see below for my concerns. Otherwise, please report 
the results in the Abstract.  
 
Abstract:  
You have mentioned that you made comparison between those with 
RSI<1 in a regular group and those for whom a trauma team was 
activated, but no results of the comparison were reported in the 
Abstract. I suggest removing this from the Abstract if you do not 
report the results. Or, please report the results.  
 
Main text:  
Introduction & result: In the Introduction, you proposed RSI because 
SI is oriented by hypotension and might miss a potential risk of 
shock when BP is within a normal range and HR is greater than BP. 
However, in the results, you did not report any information re BP. I 
would like to know how many patients had normal BP among patient 
with RSI<1. If the majority of patients did not have normal BP, you 
do not necessary need to reverse HR and BP to compute RSI, and 
SI can be used.  
 
The 2nd paragraph of the Method: To activate a trauma team, do all 
criteria listed in the paragraph have to be met? Or, will the team be 
activated if one of criteria is met? You listed the criteria and 
connected them with ‘and’, so I presumed that all criteria must be 
met. Is this correct?  
 
You have included all age groups including children, which have 
higher normal HR than adults. I wonder if RSI is a good predictor of 
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the outcomes when you included only adult patients. If not, RSI 
might be useful just for children. I suggest analysing data for adults 
and children separately.  
 
References include unnecessary information. You need to tidy them 
up based on the author’s instruction.  
 
Funding and acknowledgement: You need to provide more details. 
Readers do not have any idea of what CDRPG8C0031 means. 

 

REVIEWER Timothy RAINER 
Cardiff University, Wales, UK 

REVIEW RETURNED 18-Feb-2016 

 

GENERAL COMMENTS The objective is to identify patients with shock (unstable 
haemodynamics) in those patients who do not have a trauma call. If 
this is the case then shock needs to be defined, and its components 
need to be different from the detection variables.  
 
Mortality seems to be a major outcome in the tables but is not 
mentioned in the objectives.  
 
Reverse Shock Index is just Shock index reversed. Shock index is 
well understood and correlates with mortality. There seems little 
value in just inverting it which will make no difference to its practical 
value compared with shock index.  
 
If in hospital morality is the primary outcome, then I would like to see 
two ROC curves side by side - a) RSI, and b) SI. 

 

REVIEWER Exadaktylos 
University Hospital of Bern  
Department of Emergency Medicine  
Switzerland 

REVIEW RETURNED 21-Mar-2016 

 

GENERAL COMMENTS The authors put alot effort into the study. Although structrure and 
results are quite clear I would kindly ask to let this manuscript be 
reviewed by a native Speaker/scientific Editor as it is a bit edgy.   

 

REVIEWER Prasit Wuthisuthimethawee 
Faculty of Medicine, Prince of Songkla University,  
Hatyai, Songkhla, Thailand 90110 

REVIEW RETURNED 09-Apr-2016 

 

GENERAL COMMENTS The study objective is clarify and will be useful in clinical practice for 
trauma care. This result can be apply at the ED or ward to identify 
high risk patients and might be decrease morbidity and mortality in 
trauma patients. To add RSI <1 as one of tiered TTA (e.g. partial 
response, full response) will give benefit for the patients and not too 
much stressful for healthcare providers.  
Unfortunately, there are some confounding factors might be affected 
to the result as following;  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011072 on 21 June 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


1. By using the reverse shock index (SBP/HR), the medications (e.g. 
beta blocker, beta agonist, etc) treating underlying diseases might 
have an effect to HR and contribute to high RSI and undertriage. It is 
better if HT or Asthma & COPD patients can identify and adjust for 
statistical analysis.  
2. Even the ISS and age were adjusted, but the mean of ISS and 
age quite far different among three groups esp. RSI and TTA group.  
3. According to the result of head injury patients in RSI < 1 is less 
than TTA group. It is better to clarify patients who met each TTA 
criteria before comparing the result or doing the subgroup analysis. 

 

VERSION 1 – AUTHOR RESPONSE 

Dear Reviewer #1  

 

Thank you for your time, effort and professional comments in regard to our manuscript entitled “The 

use of the reverse shock index to identify high-risk trauma patients in addition to the criteria for trauma 

team activation: a cross-sectional study based on a trauma registry system” to BMJ Open. I have 

revised the document according to your suggestions and highlighted those areas in yellow color.  

 

1. This manuscript determined the association between RSI and various outcomes of trauma patients. 

The results were acceptable. However, the authors failed to demonstrate the superiority of RSI over 

SI. Please see below for my concerns. Otherwise, please report the results in the Abstract. Abstract: 

You have mentioned that you made comparison between those with RSI<1 in a regular group and 

those for whom a trauma team was activated, but no results of the comparison were reported in the 

Abstract. I suggest removing this from the Abstract if you do not report the results. Or, please report 

the results.  

Answer:  

Yes, comparison was made between the regular patients with RSI < 1 and the regular patients with 

RSI ≥ 1, and also, between the regular patients with RSI < 1 and the TTA patients. However, we only 

reported the results of the prior comparison in the abstract due to the space limitation. Therefore, 

under your kind recommendation, we removed the description of “comparison between those with 

RSI<1 in a regular group and those for whom a trauma team was activated” in the Abstract/Line 42-

44.  

 

2. Main text: Introduction & result: In the Introduction, you proposed RSI because SI is oriented by 

hypotension and might miss a potential risk of shock when BP is within a normal range and HR is 

greater than BP. However, in the results, you did not report any information re BP. I would like to 

know how many patients had normal BP among patient with RSI<1. If the majority of patients did not 

have normal BP, you do not necessary need to reverse HR and BP to compute RSI, and SI can be 

used.  

Answer:  

Yes, we analyzed the SBPs of patients with RSI < 1 and RSI > 1. According to the table below, the 

majority of patients had normal SBPs.  

 

Variable Regular patients with RSI < 1 Regular patients with RSI > 1  

n=585 n=17407  

n, (%)  

SBP≦90 76 (13.0) 62 (0.4)  

SBP>90 509 (87.0) 17345 (99.6)  

 

In addition, we have to mention that the information of shock index (SI) is not novel and there were 

many studies to validate the usefulness of the shock index. Of course, as a reverse value of the shock 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011072 on 21 June 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


index, RSI is expected to express the similar usefulness as that of the shock index. However, an RSI 

< 1 indicates that the SBP is decreased and lower than the HR and that the patient is in shock. One of 

the major benefits of using the RSI for evaluation in the ED is that it can be used quickly without any 

additional calculation or equipment, especially in a crowded EDs that might require patients to wait for 

hours before evaluation by a physician. In this study we intend to propose to a simple but clear and 

useful concept that SBP is decreased and lower than the HR is associated with poor outcome of the 

patients and you have to be careful particularly in the crowed emergency department.  

 

3. The 2nd paragraph of the Method: To activate a trauma team, do all criteria listed in the paragraph 

have to be met? Or, will the team be activated if one of criteria is met? You listed the criteria and 

connected them with ‘and’, so I presumed that all criteria must be met. Is this correct?  

Answer:  

At our hospital, trauma team will be activated when the patient meets one of the five established 

criteria. We have revised the words in the Methods/Line 134-138. Thank you for your professional 

recommendation.  

 

4. You have included all age groups including children, which have higher normal HR than adults. I 

wonder if RSI is a good predictor of the outcomes when you included only adult patients. If not, RSI 

might be useful just for children. I suggest analyzing data for adults and children separately.  

Answer:  

Yes. In our study, patients < 9 years of age accounts for 59.5% of the total population of regular 

patients with RSI < 1. This makes sense because, physiologically, children have higher HRs than 

adults. Therefore, an even worse outcome for patients with RSI < 1 can be expected if children, the 

so-called normal variants in this study, were excluded. Separate analysis of the patients aged 18-65 

was done according to your suggestion, and RSI < 1 remains a predictor of poor outcome. We had 

indicated that in the Discussion/Lines 257-260 and the Supplementary table 1. Please refer to the 

supplementary table 1 for details.  

 

5. References include unnecessary information. You need to tidy them up based on the author’s 

instruction.  

Answer:  

Yes, the redundant information in the references had been removed. Thank you for your suggestion.  

 

6. Funding and acknowledgement: You need to provide more details. Readers do not have any idea 

of what CDRPG8C0031 means.  

Answer:  

The name of the essential body supporting the study is listed in the Funding & 

Acknowledgement/Lines 311-312.  

 

 

This article had revised under your kind suggestion and we hope that will satisfy your standard. If 

required, we are very delighted to make further change or revision.  

 

Ching-Hua Hsieh, M.D. Ph.D., FACS  

Department of Plastic and Reconstructive Surgery, Kaohsiung Chang Gung Memorial Hospital, 

Chang Gung University College of Medicine, Taiwan  

 

 

 

 

Dear Reviewer #2  
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Thank you for your time, effort and professional comments in regard to our manuscript entitled “The 

use of the reverse shock index to identify high-risk trauma patients in addition to the criteria for trauma 

team activation: a cross-sectional study based on a trauma registry system” to BMJ Open. I have 

revised the document according to your suggestions and highlighted those areas in green color.  

 

1. The objective is to identify patients with shock (unstable hemodynamics) in those patients who do 

not have a trauma call. If this is the case then shock needs to be defined, and its components need to 

be different from the detection variables.  

Answer:  

In terms of shock, the general accepted definition of which is SBP < 90 mmHg. However, in this study, 

the research objective is “can the RSI identify patients with unstable hemodynamic status and poor 

outcome in addition to the trauma team activation criteria”. In this study, we were not intended to 

identify who’s SBP is less than 90 mmHg shock or who’s in a real status of shock which presented 

with inadequate tissue perfusion regardless of the SBP, we focus more on the identification of high-

risk patients with poor final outcomes (including higher mortality rate, higher ICU rate, longer hospital 

stay and longer ICU stay) among those regular patients with RSI < 1. This could provide an additional 

valuable information in the trauma team activation system.  

 

2. Mortality seems to be a major outcome in the tables but is not mentioned in the objectives.  

Answer:  

Yes. We had included the main outcome measures in the abstract/Line 46 and method/Line 143. 

Thank you for your suggestion.  

 

3. Reverse Shock Index is just Shock index reversed. Shock index is well understood and correlates 

with mortality. There seems little value in just inverting it which will make no difference to its practical 

value compared with shock index.  

Answer:  

Yes, the information of shock index (SI) is not novel and there were many studies to validate the 

usefulness of the shock index. Of course, as a reverse value of the shock index, RSI is expected to 

express the similar usefulness as that of the shock index. However, as we had highlighted in the 

introduction of the original article as “the idea of an unstable hemodynamic status is based on the 

discovery of hypotension in a patient, which may raise an alarm if the patient’s SBP is lower than the 

HR, instead of the HR being higher than the SBP that shown as SI > 1.” Moreover, the RSI could be 

assessed without any additional calculation or equipment by first responders upon arrival at the site of 

injury or to the ED, especially in crowded EDs that might require patients to wait for hours before 

evaluation by a physician. In this study we are proposed to a simple but clear and useful concept that 

the drop of SBP and lower than the HR is associated with poor outcome of the patients and we have 

to be careful particularly in the crowed emergency department.  

 

4. If in hospital morality is the primary outcome, then I would like to see two ROC curves side by side - 

a) RSI, and b) SI.  

Answer:  

For your concern, the following analysis was done:  

 

Variables Cut-off Sensitivity Specificity Area Under the Curve  

RSI 1.08 0.916 0.266 0.554  

SI 0.90 0.261 0.908 0.545  

 

As you could reasonably expect, these two indexes (RSI and SI) provide a contrary picture with 

similar AUC for the mortality. Although the AUC less than 0.7 and excluded to be a useful solo 

indicator for the mortality; however, we have to indicate that we are not intended to use RSI as a solo 

factor to predict mortality, we used the RSI provide additional information to identify the high-risk 
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patients, for example, 94 (0.5%) of the regular patients with RSI ≥ 1 would die, but 12 (2.1%) of the 

regular patients with RSI < 1 would die. The odds ratio of mortality is significantly higher, even after 

the adjustment of ISS and Age. For comparison, even we only calculate those who had trauma team 

activation (TTA), 152 (10.0%) of patients had mortality. You could expect that, with only 10% of 

patients with TTA had fatality, the AUC is even not higher enough for a useful solo indicator for the 

mortality. (That is, I am not going to find a useful predictor that predict 100% mortality, I am tried to 

identify the group of patients that associated with high mortality and other outcomes, if this indicator 

could increase the power to identify 0.5% mortality to 2% mortality of this group of patients, than I 

would deem that is meaningful enough). To avoid confusion, I did not provide this AUC graphs in this 

revised manuscript, and I hope you could satisfy with our explanation.  

 

This article had revised under your kind suggestion and we hope that will satisfy your standard. If 

required, we are very delighted to make further change or revision.  

 

Ching-Hua Hsieh, M.D. Ph.D., FACS  

Department of Plastic and Reconstructive Surgery, Kaohsiung Chang Gung Memorial Hospital, 

Chang Gung University College of Medicine, Taiwan.  

 

 

 

Dear Reviewer #3  

 

Thank you for your time, effort and professional comments in regard to our manuscript entitled “The 

use of the reverse shock index to identify high-risk trauma patients in addition to the criteria for trauma 

team activation: a cross-sectional study based on a trauma registry system” to BMJ Open. I have 

revised the document according to your suggestions and highlighted those areas in blue color.  

 

1. The authors put a lot effort into the study. Although structure and results are quite clear I would 

kindly ask to let this manuscript be reviewed by a native Speaker/scientific Editor as it is a bit edgy.  

Answer:  

Yes, this article has been reviewed and edited by professional editors at Editage, a division of Cactus 

Communications. If required, we could do further revision. Thank you for your suggestion.  

 

 

 

This article had revised under your kind suggestion and we hope that will satisfy your standard. If 

required, we are very delighted to make further change or revision.  

 

Ching-Hua Hsieh, M.D. Ph.D., FACS  

Department of Plastic and Reconstructive Surgery, Kaohsiung Chang Gung Memorial Hospital, 

Chang Gung University College of Medicine, Taiwan.  

 

Dear Reviewer #4  

 

Thank you for your time, effort and professional comments in regard to our manuscript entitled “The 

use of the reverse shock index to identify high-risk trauma patients in addition to the criteria for trauma 

team activation: a cross-sectional study based on a trauma registry system” to BMJ Open. I have 

revised the document according to your suggestions and highlighted those areas in pink color.  

 

1. By using the reverse shock index (SBP/HR), the medications (e.g. beta blocker, beta agonist, etc) 

treating underlying diseases might have an effect to HR and contribute to high RSI and undertriage. It 

is better if HT or Asthma & COPD patients can identify and adjust for statistical analysis.  
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Answer:  

Indeed, hypertension and COPD/Asthma medications such as beta blockers, beta agonists and many 

other medications might have an effect to BP and HR which might further result in study bias. 

However, an indicator that could be used in generally population regardless of their underlying 

diseases and detailed medication, which are sometimes hard to be acquired in the ED, may be more 

useful. In addition, the retrospective character of this study making this evaluation impossible. 

However, we considered this as a limitation of our study. Under your kind suggestion, we have added 

this limitation into our manuscript in the Discussion/Lines 285-288.  

 

2. Even the ISS and age were adjusted, but the mean of ISS and age quite far different among three 

groups esp. RSI and TTA group.  

Answer:  

Yes, the means of ISS and age are quite different among these groups of patients in the presentation 

because these data were not adjusted in the presented table. As we shown in the table, the only 

adjusted data is mortality by controlling the confounding variable of ISS and age.  

 

3. According to the result of head injury patients in RSI < 1 is less than TTA group. It is better to clarify 

patients who met each TTA criteria before comparing the result or doing the subgroup analysis.  

Answer:  

Yes, more patients in the TTA group have head injuries compared with the regular patients. The 

explanation for this is that at our hospital, trauma team will be activated when the patient meets one of 

the following established criteria (as we indicated in Lines 134-138): (i) Glasgow Coma Scale score ≤ 

10, (ii) systolic blood pressure ≤ 90 mm Hg, (iii) respiratory rate ≥ 30/min or < 10/min, (iv) fall from an 

altitude of ≥ 6 m or two stories, or (v) severe multiple injuries that needs TAA decided by on-site 

physicians. Therefore, a large proportion of patients in the TTA group were expected to and 

comprised more patients with head injuries, who had a low GCS scores and tend to activate the TTA. 

 

VERSION 2 – REVIEW 

REVIEWER Hideo Tohira 
Curtin University, Australia 

REVIEW RETURNED 05-May-2016 

 

GENERAL COMMENTS I thank the authors for the revised version of their manuscript titled 
‘The use of the reverse shock index to identify high-risk trauma 
patients in addition to the criteria for trauma team activation: a cross-
sectional study based on trauma registry system’. The authors 
answered to most of my questions, but I have still two concerns as 
follows.  
 
The authors answered to my question regarding the distribution of 
SBPs in the RSI<1 group. The authors mentioned that 87% of 
patients had SBP>90mmHg among regular patients with RSI<1. 
Based on your criteria, trauma team may not be activated for this 
group of patients unless they meet other criteria. I think this is an 
important point, but the authors have not reported this results in 
main text or table (sorry if I missed). I suggest reporting and 
discussing this result.  
 
Line 257-260: The authors reported the results of subgroup analysis 
which focused on only adult patients. The authors should describe 
the methods of this analysis in the Methods and report this results in 
the Results, not in the Discussion. 
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REVIEWER Prasit Wuthisuthimethawee 
Department of Emergency Medicine  
Faculty of Medicine, Prince of Songkla University  
Hat Yai, Songkhla, Thailand 

REVIEW RETURNED 16-May-2016 

 

GENERAL COMMENTS This paper presented RSI to be one of criteria to identify high risk 
trauma patient in ED like a warning sign for trauma.  

 

VERSION 2 – AUTHOR RESPONSE 

Dear Reviewer #1  

 

Thank you for your time, effort and professional comments in regard to our manuscript entitled “The 

use of the reverse shock index to identify high-risk trauma patients in addition to the criteria for trauma 

team activation: a cross-sectional study based on a trauma registry system” to BMJ Open. I have 

revised the document according to your suggestions and highlighted those areas in yellow color.  

 

1. The authors answered to my question regarding the distribution of SBPs in the RSI<1 group. The 

authors mentioned that 87% of patients had SBP>90mmHg among regular patients with RSI<1. 

Based on your criteria, trauma team may not be activated for this group of patients unless they meet 

other criteria. I think this is an important point, but the authors have not reported this results in main 

text or table (sorry if I missed). I suggest reporting and discussing this result.  

Answer: Yes, we had reported that in the result (Lines 178-181) and in the discussion of the revised 

manuscript. Thank you for your suggestion (Lines 282-283).  

 

2. Line 257-260: The authors reported the results of subgroup analysis which focused on only adult 

patients. The authors should describe the methods of this analysis in the Methods and report this 

results in the Results, not in the Discussion.  

Answer: Yes, under your kind suggestion, we had added that in the result (Lines 192-196) and 

shorten that in the discussion (Lines 265-267) of the revised manuscript.  

 

Dear Reviewer #4  

 

Thank you for your time, effort and professional comments in regard to our manuscript entitled “The 

use of the reverse shock index to identify high-risk trauma patients in addition to the criteria for trauma 

team activation: a cross-sectional study based on a trauma registry system” to BMJ Open.  

 

1. This paper presented RSI to be one of criteria to identify high risk trauma patient in ED like a 

warning sign for trauma.  

Answer: Thank you for your appreciation of our study and very thank for your professional work in the 

review. 
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