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VERSION 1 - REVIEW 

REVIEWER Janet Powell 
Imperial College London, UK 

REVIEW RETURNED 19-Feb-2016 

 

GENERAL COMMENTS 1* Abstract Given the high operative mortality, "effectively treated" is 
a misnomer. There is no logic to the second sentence.... variation in 
hospital outcomes does not suggest the need for more rapid access 
to surgery. This study is being conducted in the London area, where 
the initial misdiagnosis rate for rAAA is not nearly as high as 42% 
(that is a USA figure).  
2 In the abstract and throughout there is no distinction between 
contained rupture and free rupture. A very few patients with 
contained rupture do survive without surgery (page 5, lines 9-10).  
3* There is no good quality evidence that patient transfers do cause 
delays and influence patient survival, because only selected patients 
are transferred ie those most likely to survive: however you can find 
some references to suggest an effect of delay on survival and these 
should be cited. Similarly there is no evidence that patients require 
transfer to a tertiary vascular service: they need to go to the nearest 
vascular service (your manuscript page 6 top few lines).  
4* Details about the timing and additive updates to the "app" are 
needed as well as the reliability with which measured parameters 
such as blood pressure and capillary refill time are needed. For 
instance, if the blood pressure declines in transit from 145/90 to 
110/70, which blood pressure is used? What are the instructions 
given to the paramedics about this?  
5* Is it likely that there will be least time to use the app in the sickest 
patients? How long does it take the paramedic to enter data? What 
happens if only partial data are entered? How will you follow up the 
eligible patients who are not included? Will such issues provide 
important limitations to your study? What are average transfer times 
in London? This information is necessary for any potential 
generalisability. Are you capturing these?  
6* The statistical analysis plan needs to be specified: this is 
essential for any study protocol, especially for one where the 
recruitment period may have been completed.  
7* Since your recruitment period of 12 months should have 
completed 3 months ago...... has the recruitment period been 
revised? What are the problems and limitations to recruitment? How 
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can these be overcome?  

 

REVIEWER Eleanor Freshwater 
University Hospital Southampton, UK 

REVIEW RETURNED 05-Mar-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review this paper which describes 
an exciting technological development which has the potential to 
improve patient care from the prehospital scene.  
The abstract is conscise and provides good oversight of the paper.  
The ‘background’ section could be strengthened by providing further 
information to set the scene for this piece of work. You state that in 
the the UK, patients are taken to the nearest hospital. It should be 
made clear how you support this information. At least one UK 
ambulance service is currently triaging patients to vascular centres 
based on clinical history and physiological findings. Clarity should be 
made between practice known to exist in London and any 
assumptions made about care delivered in other areas of the 
country. In addition, it would be interesting to hear in this section 
how much additional time to definitive care is incurred when patients 
are taken to a centre which cannot perform the necessary surgery 
and then later transported to a tertiary centre. Is this different in the 
capital to other areas where travel times may be much increased?  
Is it possible that there is a sub-set of patients who may not be 
suitable to ‘bypass’ the nearest emergency department due to the 
need for immediate resuscitation? How will these patients be 
identified?  
The point is made around rapid transfer to hospital improving 
survival. It would be helpful here to discuss the amount of time taken 
to complete the triage app as this will presumably need to be 
completed prior to leaving scene and may therefore increase 
transport time. Has this been evaluated with users of the app?  
In the ‘methods’ section, it would be helpful if further information was 
provided with regards to the technology in use such as the platforms 
the app is available on. Will ambulance staff be using their own 
personal smartphones or are these provided for the trial? Are any 
updates likely to made and if so, how will you ensure version 
control? How are staff selected or do they volunteer? If the latter is 
the case, then the issue of self-selection should be explored in the 
study limitations. When you describe ‘cinicians’, it would be helpful 
to have clarity, is this paramedics only, technicians, support 
workers?  
Will any other versions of the triage tool be tested, (for example will 
you compare it with using a paper-based triage tool or other printed 
information)? Does this Trust currently use electronic or paper 
patient care records? Are there likely to be any new technologies 
introduced during the study period?  
With reference to the entering of data, it should be explicit, during 
the trial period, when this will occur. Are clinicians asked to complete 
information prior to leaving scene (as they would should the app be 
implemented) or will they minimize time on scene and enter the data 
once at hospital? How long does it take to enter this information? 
Can any of it be obtained directly from other devices (e.g. Bluetooth 
from monitoring devices such as the defibrillator). Will entries be 
time stamped so that you can check when in the patient journey the 
data was entered?  
How will you ensure concordance with the use of the app? There is 
a large workforce in the LAS and they are likely to have varying 
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degrees of comfort and experience in the use of smartphone 
technology.  
The discussion section could be improved by providing further 
reference material to support the reduction in mortality achieved by 
direct transfer to an appropriate unit. In addition, there is now 
published material around other pre-hospital triage systems, such as 
major trauma, that could be used to support this section. 

 

VERSION 1 – AUTHOR RESPONSE 

REVIEWER 1  

1  Abstract  Given the high operative mortality, "effectively treated" is a misnomer.  There is no logic to 

the second sentence.... variation in hospital outcomes does not suggest the need for more rapid 

access to surgery.  This study is being conducted in the London area, where the initial misdiagnosis 

rate for rAAA is not nearly as high as 42% (that is a USA figure).  

 

Second sentence reworded to remove reference to ‘variation in hospital outcomes’.  

 

The manuscript now reads:  

“Rupture of an abdominal aortic aneurysm (rAAA) carries a considerable mortality rate and is often 

fatal. rAAA can be treated through open or endovascular surgical intervention and it is possible that 

more rapid access to definitive intervention might be a key aspect of improving mortality for rAAA.”  

 

 

With regards to the 42% misdiagnosis rate, there is no data available regarding the misdiagnosis rate 

in London so we have used the best evidence available, which comes from a meta-analysis of the 

available literature on this topic.  

 

2  In the abstract and throughout there is no distinction between contained rupture and free 

rupture.  A very few patients with contained rupture do survive without surgery (page 5, lines 9-10).  

 

We have not commented on “contained rupture” as our study refers to the majority accepted clinical 

definition of true ruptured AAA, in which survival is not possible without corrective intervention. We 

have reworded the manuscript to reference “contained rupture”.  

 

The manuscript now reads:  

“Rupture of an abdominal aortic aneurysm (rAAA) carries a high mortality rate and is often fatal[2,3]. 

Although rare cases survive conservative management following “contained rupture”, survival from 

rAAA is generally only possible with definitive surgery, which can be either open repair or 

endovascular surgical intervention (EVAR).”  

 

3 There is no good quality evidence that patient transfers do cause delays and influence patient 

survival, because only selected patients are transferred ie those most likely to survive: however you 

can find some references to suggest an effect of delay on survival and these should be 

cited.  Similarly there is no evidence that patients require transfer to a tertiary vascular service:  they 

need to go to the nearest vascular service (your manuscript page 6 top few lines).  

 

Thank you. We agree that selection bias makes it difficult to provide evidence that transfers influence 

patient survival. However, as suggested a number of references suggesting this might be the case 

have been added:  

 

Hinchliffe RJ, Powell JT. Improving the outcomes from ruptured abdominal aortic aneurysm: 

interdisciplinary best practice guidelines. Ann R Coll Surg Engl 2013;95:96–7. 

 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-2016-011308 on 24 O

ctober 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


doi:10.1308/003588413X13511609956778  

 

Mell MW, Wang NE, Morrison DE, et al. Interfacility transfer and mortality for patients with ruptured 

abdominal aortic aneurysm. J Vasc Surg 2014;60:553–7. doi:10.1016/j.jvs.2014.02.061  

 

Azizzadeh A, Miller CC, Villa MA, et al. Effect of patient transfer on outcomes after open repair of 

ruptured abdominal aortic aneurysms. Vascular 2009;17:9–14.  

 

Vogel TR, Nackman GB, Brevetti LS, et al. Resource utilization and outcomes: effect of transfer on 

patients with ruptured abdominal aortic aneurysms. Ann Vasc Surg 2005;19:149–53. 

doi:10.1007/s10016-004-0160-0  

 

Hames H, Forbes TL, Harris JR, et al. The effect of patient transfer on outcomes after rupture of an 

abdominal aortic aneurysm. Can J Surg 2007;50:43–7  

 

The manuscript has been modified to remove the references to “tertiary vascular service”, and 

replaced throughout with “vascular service” as suggested.  

 

 

4 Details about the timing and additive updates to the "app" are needed as well as the reliability with 

which measured parameters such as blood pressure and capillary refill time are needed.  For 

instance, if the blood pressure declines in transit from 145/90 to 110/70, which blood pressure is 

used?  What are the instructions given to the paramedics about this?  

 

Further details about the timing, updates and data entry time added to the manuscript, as follows:  

 

“LAS clinicians are advised to enter physiological parameter data as soon as it is safe to do so from a 

clinical perspective using the first available set of observations. Pilot results show that data entry 

takes an average (mean) of 16 seconds per patient. There will be no change to the underlying logistic 

regression model during the course of the study and no intention to update or modify the app thereby 

preventing issues with version control. Incomplete patient data will be excluded from analysis. Due to 

the study design, we will not be able to follow up eligible patients who are not included. This should 

not prove a limitation of the study as the aim of the study is to assess the sensitivity and specificity of 

the model for prediction of rAAA.”  

 

5 Is it likely that there will be least time to use the app in the sickest patients?  How long does it take 

the paramedic to enter data?  What happens if only partial data are entered?  How will you follow up 

the eligible patients who are not included?  Will such issues provide important limitations to your 

study?  What are average transfer times in London?  This information is necessary for any potential 

generalisability.  Are you capturing these?    

 

Preliminary data shows that the average time to enter data into the app is 16 seconds. Partial data will 

be excluded from the analysis. Due to the study design, we will not be able to follow up eligible 

patients who are not included. This should not prove a limitation of the study as the aim of the study is 

to assess the sensitivity and specificity of the model. We do not have the data available for the 

average transfer time for vascular patients in London, though this will be explored in further research 

if the model proves clinically useful. Average transfer times for patients included in the FILTR study 

will be collected.  

 

Sentences explaining this have been added to the manuscript, as above, and as below (Reviewer 2 

comment 2)  
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6 The statistical analysis plan needs to be specified:  this is essential for any study protocol, 

especially for one where the recruitment period may have been completed.  

 

A section on the statistical analysis plan has been added to the manuscript.  

 

The manuscript now reads:  

“True positive and True negative diagnoses will be defined according to the hospital discharge record 

retrieved by site investigators at each participating hospital. Contingency table analysis will allow 

reporting of sensitivity, specificity, positive predictive and negative predictive rates for the logistic 

score, with confidence intervals determined by sample size. The development and validation datasets 

will be further explored for model refinement using a logistic regression approach, with the same entry 

variables entered into forward selection, removal from models at p<0.1, and significance ascribed at 

p<0.05. A Receiver-Operator Characteristic Curve will be reported for rAAA diagnosis using the 

original logistic score, and the refined score at the study end. Separate logistic models will be 

designed to explore 30-day mortality.”  

 

7 Since your recruitment period of 12 months should have completed 3 months ago...... has the 

recruitment period been revised?  What are the problems and limitations to recruitment?  How can 

these be overcome?  

 

The recruitment period is designed to last for 2 years. The main issue of recruitment is encouraging 

LAS clinicians to continue to use the app. In order to overcome this we have organised a monthly 

session for LAS clinicians at LAS HQ to come and hear about the study, use the app and have study 

investigators on hand to answer any questions they might have regarding the app. We also set up a 

website (https://sgvi.sgul.ac.uk) which answers some questions about the study.  

 

 

-----------  

  

REVIEWER 2  

 

1 The ‘background’ section could be strengthened by providing further information to set the scene for 

this piece of work. You state that in the the UK, patients are taken to the nearest hospital. It should be 

made clear how you support this information.  

Thank you – this information is supported by NHS protocols in the local London Ambulance Service 

which have now been referenced. Our collaborators include the Chief Executive Officer for the LAS 

trust, and the head of the clinical audit and research unit.  

 

2 At least one UK ambulance service is currently triaging patients to vascular centres based on 

clinical history and physiological findings. Clarity should be made between practice known to exist in 

London and any assumptions made about care delivered in other areas of the country.    

 

We are unaware of the ambulance service in question. We have removed any comments about UK 

practice and restricted these to London only. We have also added a section to the Discussion to 

acknowledge issues of generalizability that may arise due to differences between London and other 

areas of the country, limitations to generalizability due to the trial not following up patients that were 

eligible but not recruited, or variation in the timing of data entry between paramedic practitioners, 

which cannot be controlled for.  

 

The manuscript now reads:  

“The study is potentially limited by geographical issues, such as generalizability beyond London to 

less urban healthcare settings. It will not be possible to collect data for patients eligible but not 
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recruited in FILTR, and the reliability with which paramedics utilize each aspect of the app will not be 

monitored prospectively, though retrospective audit will be performed between LAS paper records 

and electronic FILTR records for each included patient.”  

 

3 In addition, it would be interesting to hear in this section how much additional time to definitive care 

is incurred when patients are taken to a centre which cannot perform the necessary surgery and then 

later transported to a tertiary centre. Is this different in the capital to other areas where travel times 

may be much increased?  

 

There is no literature available assessing the additional time to definitive care incurred when patients 

are taken to a centre which cannot perform the necessary surgery and then later transported to a 

tertiary centre within London. We have provided a number of additional references which suggest 

transfer times influence survival after rAAA (Please see Reviewer 1 comment 3).  

 

4 Is it possible that there is a sub-set of patients who may not be suitable to ‘bypass’ the nearest 

emergency department due to the need for immediate resuscitation? How will these patients be 

identified?    

 

This study will not affect current patient treatment and does not change the location where patients 

will be treated. This study is an observational study of diagnostic accuracy only, and therefore there is 

no need to identify these patients within the current study.  

 

5 The point is made around rapid transfer to hospital improving survival. It would be helpful here to 

discuss the amount of time taken to complete the triage app as this will presumably need to be 

completed prior to leaving scene and may therefore increase transport time. Has this been evaluated 

with users of the app?  

 

Sentence added to clarify that pilot data shows an average time to complete data entry of 16 seconds.  

 

The manuscript now reads:  

“Pilot results show that data entry takes an average (mean) of 16 seconds per patient.”  

 

6 In the ‘methods’ section, it would be helpful if further information was provided with regards to the 

technology in use such as the platforms the app is available on. Will ambulance staff be using their 

own personal smartphones or are these provided for the trial?  

 

Yes-sentence added to clarify  

 

The manuscript now reads:  

“This triage tool has been integrated into a secure mobile app available for smartphones on all major 

operating systems. This mobile app has been made available to all LAS clinicians for the 

observational study since November 2014. LAS clinicians, including paramedics, paramedic students 

and technicians, will download the app onto their own personal smartphone.”  

 

7 Are any updates likely to made and if so, how will you ensure version control? How are staff 

selected or do they volunteer? If the latter is the case, then the issue of self-selection should be 

explored in the study limitations.  

 

No updates to the model will be made – there is no intention to make any updates to the app-

sentence added to clarify as below:  

 

The manuscript now reads:  
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“.There will be no change to the underlying logistic regression model during the course of the study 

and no intention to update or modify the app thereby preventing issues with version control.”  

 

8 When you describe ‘cinicians’, it would be helpful to have clarity, is this paramedics only, 

technicians, support workers?  

 

Clinicians describe paramedics, technicians and paramedic students. This has been clarified in the 

text.  

 

The manuscript now reads:  

“LAS clinicians, including paramedics, paramedic students and technicians, will download the app 

onto their own personal smartphone.”  

 

9 Will any other versions of the triage tool be tested, (for example will you compare it with using a 

paper-based triage tool or other printed information)?  

 

No other versions of the triage tool will be tested. Please see above reviewer responses.  

 

10 Does this Trust currently use electronic or paper patient care records?  

 

The LAS trust uses paper records. Data from the paper record for each patient encounter logged on 

the app is extracted by LAS research staff and stored on LAS servers. Hospital trusts across London 

use a variety of paper and electronic records.  

 

11 Are there likely to be any new technologies introduced during the study period?  

 

It is anticipated that smartphone technology will remain the dominant mobile platform during the 

course of the study.  

 

12 With reference to the entering of data, it should be explicit, during the trial period, when this will 

occur. Are clinicians asked to complete information prior to leaving scene (as they would should the 

app be implemented) or will they minimize time on scene and enter the data once at hospital? How 

long does it take to enter this information? Can any of it be obtained directly from other devices (e.g. 

Bluetooth from monitoring devices such as the defibrillator).  

 

Sentences added to clarify that LAS clinicians are asked to enter physiological parameter data as 

soon as possible provided the patient is safe, using the initial observations. It is not possible to 

connect the app directly to any other devices.  

 

The manuscript now reads:  

“LAS clinicians are advised to enter physiological parameter data as soon as it is safe to do so from a 

clinical perspective using the first available set of observations, and in the same circumstances as 

completing existing patient report forms (PRF). Pilot results show that data entry takes an average 

(mean) of 16 seconds per patient.”  

 

13 Will entries be time stamped so that you can check when in the patient journey the data was 

entered?  

 

Entries are time stamped however these are not currently cross-referenced to when in the patient 

journey the data was entered. LAS patient sheets have a section dedicated to observations on arrival 

at the scene which LAS clinicians are encouraged to use in the app if they are unable to do so at that 

point of time.  
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14 How will you ensure concordance with the use of the app? There is a large workforce in the LAS 

and they are likely to have varying degrees of comfort and experience in the use of smartphone 

technology.  

 

Use of the app is voluntary by LAS clinicians. The app is designed to be extremely clear and simple to 

use. We do not anticipate issues relating to uptake, and have exceeded 4000 patients’ recruited to 

date.  

 

15 The discussion section could be improved by providing further reference material to support the 

reduction in mortality achieved by direct transfer to an appropriate unit. In addition, there is now 

published material around other pre-hospital triage systems, such as major trauma, that could be 

used to support this section.  

 

We have added a sentence to clarify that similar morbidity and mortality improvements may result 

from introduction of a triage system for rAAA, as follows:  

 

“Pre-hospital triage systems have been shown to be successful for other conditions such as major 

trauma, STEMI and stroke and there are possibly significant implications if a similar system could be 

implemented for rAAA[15–17]” 

VERSION 2 – REVIEW 

REVIEWER Janet Powell 
Imperial College London  
UK 

REVIEW RETURNED 18-May-2016 

 

GENERAL COMMENTS It is a major concern that incomplete data are to be discarded. It 
would seem that inability to complete the data as listed should be an 
important outcome of this study. STROBE guidelines indicate that 
both excluded patients and incomplete data are fully described. 

 

VERSION 2 – AUTHOR RESPONSE 

REVIEWER 1  

 

It is a major concern that incomplete data are to be discarded.  It would seem that inability to 

complete the data as listed should be an important outcome of this study.  STROBE guidelines 

indicate that both excluded patients and incomplete data are fully described.  

----  

 

We fully recognise and value the importance of incomplete information. We have reworded major 

parts of the manuscript (specifically Smartphone Triage Tool and Statistical Analysis) to fully describe 

how incomplete data will be analysed.  

 

The manuscript now reads:  

 

“The app design prevents incomplete data entry at the point of care, so it is not possible to identify 

how many failed attempts at app usage occurred. Incomplete patient records will be included in the 

analysis where possible as per STROBE guidelines. There is the possibility for incomplete data in 

terms of diagnosis retrieval, outcome(mortality) retrieval, and discordance between the PRF data and 
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the app data. Due to the study design, we will not be able to follow up eligible patients whose data are 

not originally included in the app. This should not prove a limitation of the study as the aim of the 

study is to assess the sensitivity and specificity of the model for prediction of rAAA. Assessment of 

any incomplete data entries will provide an outcome measure regarding potential app user error rate. 

This will include a sensitivity analysis whereby the Receiver-Operator-Characteristic (ROC) Curve for 

both mortality and rAAA diagnosis using each combination of "app data", "PRF data", and "app/PRF 

concordant data" will be produced.”  

 

“Where diagnosis or mortality data cannot be retrieved, ROC analysis is impossible. As per STROBE 

guidelines, this study will fully describe the available data for both patients with diagnoses/mortality 

and those without diagnosis/mortality, and subject the demographics/presenting features of both 

cohorts to statistical comparison to explore whether the absence of diagnosis data have introduced 

selection bias to the study.” 

VERSION 3 - REVIEW 

REVIEWER Janet Powell 
Imperial College London, UK 

REVIEW RETURNED 06-Jul-2016 

 

GENERAL COMMENTS Better: two further minor revisions indicated  
1 Page 5 under limitations, I suggest adding "incomplete data entry 
sets are not saved". This might also be added to the discussion, 
because it prevents you from identifying which data fields are most 
difficult to enter and might need to be dispensed with in further 
improvements to app design based on this research.  
2 On page 10, line 12 - please rephrase the sentence to "The app 
design prevents the saving of incomplete data entry at the point of 
care," or similar...... it cannot prevent incomplete data entry per se.  

 

VERSION 3 – AUTHOR RESPONSE 

Specifically:  

Comment 1: Page 5 under limitations, I suggest adding "incomplete data entry sets are not saved". 

This might also be added to the discussion, because it prevents you from identifying which data fields 

are most difficult to enter and might need to be dispensed with in further improvements to app design 

based on this research.  

 

We have added an additional limitation with the exact wording of the peer review comment. We have 

added an additional sentence to the discussion which now reads "It is not possible to identify which 

data fields are most difficult to enter due to the app not saving incomplete data entry sets."  

 

Comment 2:On page 10, line 12 - please rephrase the sentence to "The app design prevents the 

saving of incomplete data entry at the point of care," or similar...... it cannot prevent incomplete data 

entry per se.  

 

We have reworded this sentence in the manuscript so it now reads " The app design prevents the 

saving of incomplete data entry at the point of care." 
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