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VERSION 1 - REVIEW 

REVIEWER MD, PhD, EDIC, FCICM Markus Skrifvars 
Department of Anaesthesiology and Intensive Care Medicine 

REVIEW RETURNED 26-Jun-2014 

 

GENERAL COMMENTS Markus Skrifvars MD, PhD, EDIC, FCICM  
June 26th, 2014 Helsinki, Finland  
 
Regarding the paper “Hospital costs of out-of-hospital cardiac arrest 
patients  
treated in intensive care; a single centre evaluation using  
the national tariff-based system” submitted to BMJ Open by Petri 
and colleagues.  
This paper is a single center retrospective review of hospital costs 
accrued from ICU care of OHCA cases. There are thus far limited 
data on this topic and the Petrie paper offer some interesting new 
aspects. The paper has some strengths and limitations and most of 
them are well described by the authors.  
I have some comments and suggestions:  
CPC and quality of life  
1. One of the main endpoints of the study is neurological outcome 
determined by the CPC scale. How this CPC was determined in the 
study is nonetheless covered with just one line. Was it just one 
author who retrospectively scored patients based on various hospital 
notes? I have a slight problem with this. I would think that there 
would be cases where it is hard to classify patients, i.e. CPC 2 vs. 
CPC 3? In such cases it might be appropriate to use two 
independent reviewers. This should be clarified.  
2. I gather the only CPC available was determined while in hospital, 
and there was no 12 month CPC available? Nonetheless the authors 
make assumptions about QALY and long term costs. Can the 
authors be certain that there was no change between discharge and 
12 month CPC? There are data suggesting that this rarely is the 
case, i.e. that discharge CPC correlates quite well with long term 
CPC. The authors need to discuss this in the limitations of the study.  
3. Continuing on this same note the authors talk about “QALY” but 
they do not have data on patient´s actual long term quality of life but 
they make assumptions solely based on hospital discharge CPCs. 
QALY studies are not my main field of interest but is this really 
common practice?  
4. The authors talk about “high quality survivors”. Would 
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“neurologically intact survivor” be a more appropriate term?  
Discussion  
1. The main focus of the discussion if comparing their data with 
other OHCA cost studies. The problem with this is also 
acknowledged by the authors, that these studies have been 
performed in very different ways. How about comparing their data 
with other ICU cost effectiveness studies, such as ARDS, sepsis or 
renal failure? Are there any data there that would be easier to 
compare? This might make the paper a bit more interesting to the 
general reader.  
In conclusion the paper is well written and the analysis is just. With a 
thorough revision and cutting back slightly on some of the 
conclusions this will be a good addition to the scientific literature on 
OHCA care cost effectiveness. The main focus should be on 
reporting costs and the sources for these costs, i.e. ICU/non ICU. 
QALY discussions are a problem since the CPC at hospital 
discharge only is too crude. 

 

REVIEWER Heather Gage 
University of Surrey,  
England 

REVIEW RETURNED 13-Dec-2014 

 

GENERAL COMMENTS This paper is well written and easy to follow. It presents the findings 
from a review of records which are of interest, given the relative 
paucity of studies of this sort. Specific comments are shown below, 
but in general terms, the areas requiring additional attention relate to 
the level of detail provided by the authors, and the integration of the 
QALY calculations into the rest of the paper.  
 
Abstract: How the cost / QALY gained is calculated should be in the 
methods section, rather than the results.  
 
Background:  
Line 22 – please clarify what it is that is being assessed for cost-
effectiveness.  
Although the article later comes on to use QALYs, this isn’t 
introduced in the background section, but ideally would be, since, 
from an economics perspective, cost / QALY gained would be the 
ultimate outcome measure.  
Line 33 – is the aim to assess costs in relation to QALY outcomes?  
 
Data collection:  
Line 18 – it is not clear if the authors created their own data base 
and exactly what variables were in it. Also, the means of identifying 
patients for inclusion should be described, and how the CPC scoring 
was performed.  
Line 26 mentions individually worked cost examples in the Appendix, 
but I did not have a copy of this (perhaps I missed it when I 
accessed the article). It sounds as if cost examples could be helpful. 
Likewise, (line 39), there is reference to the HRG codes being in an 
appendix, which I did not have.  
Line 43 – what is meant by ‘demography’ as a cause for cost 
variability?  
Although unit costs are described, the method of applying them to 
items of service use to calculate total cost / patient is not explained 
and might be added before the data analysis section.  
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Results:  
There is a tendency to repeat information in the text that can be 
found in the tables and I am not sure of the extent to which this is 
necessary.  
Table 3 is headed a ‘summary’, but since the treatments 
(interventions) given are the basis for the cost calculations, I think it 
would be helpful to have all the items included (or at least the main 
ones, perhaps with less frequently used ones grouped as ‘other’) . 
For example, the text mentions chest radiography, which is not in 
the table. It would then be helpful to see which items were the main 
cost drivers, perhaps by showing the unit costs in the same table.  
Lines 38-44 give aggregate cost figures, but, it would be helpful to 
have this broken down into more components (as mentioned above).  
Table 4 should show total numbers for each CPC.  
CPC1 – I do not understand how 22 can be discharged from hospital 
but only 20 discharged from ICU when I thought the study sample 
was only people admitted to ICU.  
Table 5 – please also show the number in each group. As well as 
means, you should also show standard deviations. Or should these 
be medians and IQR, depending on the tests of normality that are 
mentioned in the methods but not reported; were t tests of Mann 
Whitney U tests used?  
Line 51- the authors mention correlation. Does this mean a statistical 
test of correlation?  
Figures iii and iv – I am not sure if the confidence intervals shown 
there look quite right – please check.  
Line 56-59 discusses differences in costs with and without those 
who died and I think it would be easier for the reader if these figures 
were put in Table 5.  
 
Discussion:  
Line 9 – you could further justify your top down approach using 
HRGs by explaining that tariffs are based on costs collected from 
hospitals across NHS.  
Line 27 – there are also problems with inflation that hinder 
comparisons over time, and purchasing power parity that hinders 
interpretation across countries.  
Page 9, line 35 start the discussion of QALYs, which I think could 
have been introduced earlier (see comment above). In the abstract, 
QALY gained is reported as a result, but this is only introduced in the 
discussion in the main manuscript. Since calculations are done, the 
work around QALYs should be reflected in the methods and the 
results. 

 

VERSION 1 – AUTHOR RESPONSE 

Richard Stümpfle  

 

 

1] Reviewer Name : Markus Skrifvars MD, PhD, EDIC, FCICM  

Institution and Country: Department of Anaesthesiology and Intensive Care Medicine  

Please state any competing interests or state ‘None declared’: None declared  

 

Regarding the paper “Hospital costs of out-of-hospital cardiac arrest patients treated in intensive care; 

a single centre evaluation using the national tariff-based system” submitted to BMJ Open by Petri and 

colleagues.  
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This paper is a single centre retrospective review of hospital costs accrued from ICU care of OHCA 

cases. There are thus far limited data on this topic and the Petrie paper offers some interesting new 

aspects. The paper has some strengths and limitations and most of them are well described by the 

authors.  

 

I have some comments and suggestions:  

 

CPC and quality of life  

1. One of the main endpoints of the study is neurological outcome determined by the CPC scale. How 

this CPC was determined in the study is nonetheless covered with just one line. Was it just one author 

who retrospectively scored patients based on various hospital notes? I have a slight problem with this. 

I would think that there would be cases where it is hard to classify patients, i.e. CPC 2 vs. CPC 3? In 

such cases it might be appropriate to use two independent reviewers. This should be clarified.  

 

The Methods section has been expanded. Two authors were involved in reviewing the assessments 

made by a team of physiotherapists. These assessments were clear and did not change significant 

from day to day. In practice there were no instances of debate between CPC 2 and 3.  

 

2. I gather the only CPC available was determined while in hospital, and there was no 12 month CPC 

available? Nonetheless the authors make assumptions about QALY and long term costs. Can the 

authors be certain that there was no change between discharge and 12 month CPC? There are data 

suggesting that this rarely is the case, i.e. that discharge CPC correlates quite well with long term 

CPC. The authors need to discuss this in the limitations of the study.  

 

Unfortunately we do not have the means to acquire this data. The calculation of QALY was an 

exploratory analysis based on similar studies’ outcome data. Data regarding survival is relatively 

consistent between studies and this has been mentioned in the manuscript.  

 

3. Continuing on this same note the authors talk about “QALY” but they do not have data on patient´s 

actual long term quality of life but they make assumptions solely based on hospital discharge CPCs. 

QALY studies are not my main field of interest but is this really common practice?  

 

As mentioned above, we do not have this data but long term follow-up studies are relatively 

consistent.  

 

4. The authors talk about “high quality survivors”. Would “neurologically intact survivor” be a more 

appropriate term?  

 

There is no single term of reference that best accommodates this description. ‘Neurologically intact 

survivor’ is too specific and not necessarily accurate. Even in apparently fully functional patients, 

subtle neuro-cognitive dysfunction can be detected by more sensitive test. This is a current area of 

research. The term ‘high quality’ is widely used in many studies relating to cancer survival and other 

outcome measures. It is easily recognised and matches patient expectations.  

 

Discussion  

1. The main focus of the discussion if comparing their data with other OHCA cost studies. The 

problem with this is also acknowledged by the authors, that these studies have been performed in 

very different ways. How about comparing their data with other ICU cost effectiveness studies, such 

as ARDS, sepsis or renal failure? Are there any data there that would be easier to compare? This 

might make the paper a bit more interesting to the general reader.  

 

We don’t think that comparisons with other disease groups is useful given the heterogeneity of 
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associated comorbidities and long term healthcare needs (e.g. ARF and long term dialysis needs).  

 

 

In conclusion the paper is well written and the analysis is just. With a thorough revision and cutting 

back slightly on some of the conclusions this will be a good addition to the scientific literature on 

OHCA care cost effectiveness. The main focus should be on reporting costs and the sources for 

these costs, i.e. ICU/non ICU. QALY discussions are a problem since the CPC at hospital discharge 

only is too crude.  

 

We hope that the changes made will reflect the above point better.  

 

2] Reviewer Name : Heather Gage  

Institution and Country: University of Surrey, England  

Please state any competing interests or state ‘None declared’: None declared  

 

This paper is well written and easy to follow. It presents the findings from a review of records which 

are of interest, given the relative paucity of studies of this sort. Specific comments are shown below, 

but in general terms, the areas requiring additional attention relate to the level of detail provided by 

the authors, and the integration of the QALY calculations into the rest of the paper.  

 

Abstract: How the cost / QALY gained is calculated should be in the methods section, rather than the 

results.  

 

Abstract rearranged to reflect recommendation.  

 

Background:  

Line 22 – please clarify what it is that is being assessed for cost-effectiveness.  

Although the article later comes on to use QALYs, this isn’t introduced in the background section, but 

ideally would be, since, from an economics perspective, cost / QALY gained would be the ultimate 

outcome measure.  

 

Line 33 – is the aim to assess costs in relation to QALY outcomes?  

 

We have added a statement to clarify that a secondary aim of the study was to calculate cost 

effectiveness as QALYs based on similar studies. The methodology of this has been added.  

 

Data collection:  

Line 18 – it is not clear if the authors created their own data base and exactly what variables were in 

it. Also, the means of identifying patients for inclusion should be described, and how the CPC scoring 

was performed.  

 

Examples were submitted as supplementary data and sadly this meant the reviewer did not have 

access to them. We have now placed them in the Appendix. We have expanded the Methods section 

and explained CPC scoring method.  

 

26 mentions individually worked cost examples in the Appendix, but I did not have a copy of this 

(perhaps I missed it when I accessed the article). It sounds as if cost examples could be helpful. 

Likewise, (line 39), there is reference to the HRG codes being in an appendix, which I did not have.  

 

HRG codes of coronary tariffs added as Table 2b.  

 

Line 43 – what is meant by ‘demography’ as a cause for cost variability?  
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This term has been clarified.  

 

Although unit costs are described, the method of applying them to items of service use to calculate 

total cost / patient is not explained and might be added before the data analysis section.  

 

Methods of Payment by Results (PbR) has been described. We feel that further expansion on this 

nationally applied methods would detract from the purpose of the paper. We recognise that PbR is 

complicated and hence the worked examples, now in the Appendix.  

 

Results:  

There is a tendency to repeat information in the text that can be found in the tables and I am not sure 

of the extent to which this is necessary.  

 

 

Table 3 is headed a ‘summary’, but since the treatments (interventions) given are the basis for the 

cost calculations, I think it would be helpful to have all the items included (or at least the main ones, 

perhaps with less frequently used ones grouped as ‘other’) . For example, the text mentions chest 

radiography, which is not in the table. It would then be helpful to see which items were the main cost 

drivers, perhaps by showing the unit costs in the same table.  

 

The word ‘Summary’ has been removed. Cardiac interventions were added for information only as 

they do not represent cost drivers e.g. IABP. Cardiac intervention costs are now given on HRG 

examples in Table 2a. Radiology costs are buried in HRG codes i.e. part of cost bundle. Figures 

quoted are to give representative numbers only.  

 

Lines 38-44 give aggregate cost figures, but, it would be helpful to have this broken down into more 

components (as mentioned above).  

 

As mentioned above, break down of costs not applicable for method of costing.  

 

Table 4 should show total numbers for each CPC.  

 

Table 4 has been simplified and some values added.  

 

CPC1 – I do not understand how 22 can be discharged from hospital but only 20 discharged from ICU 

when I thought the study sample was only people admitted to ICU.  

 

This is because 2 patients improved their CPC score from 2 to 1 after ICU discharge but before 

Hospital discharge. A * has been added to explain this under the corresponding Table.  

 

Table 5 – please also show the number in each group. As well as means, you should also show 

standard deviations. Or should these be medians and IQR, depending on the tests of normality that 

are mentioned in the methods but not reported; were t tests of Mann Whitney U tests used?  

 

Table 5 is now split in 2 to accommodate these figures for costs and LOS.  

 

Line 51- the authors mention correlation. Does this mean a statistical test of correlation?  

Figures iii and iv – I am not sure if the confidence intervals shown there look quite right – please 

check.  

 

Correlation figures are now quoted in the text. The graphs have been reconfigured to demonstrate 
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medians, 25th and 75th centiles and maximum and minimum values.  

 

Line 56-59 discusses differences in costs with and without those who died and I think it would be 

easier for the reader if these figures were put in Table 5.  

 

We have rewritten Table 5 to reflect this.  

 

Discussion:  

Line 9 – you could further justify your top down approach using HRGs by explaining that tariffs are 

based on costs collected from hospitals across NHS.  

 

We have added a line explaining this. It is also previously mentioned in the Methods.  

 

Line 27 – there are also problems with inflation that hinder comparisons over time, and purchasing 

power parity that hinders interpretation across countries.  

 

We have expanded on this to describe the limitation of comparing international studies.  

 

Page 9, line 35 start the discussion of QALYs, which I think could have been introduced earlier (see 

comment above). In the abstract, QALY gained is reported as a result, but this is only introduced in 

the discussion in the main manuscript. Since calculations are done, the work around QALYs should 

be reflected in the methods and the results.  

 

We have added details on how QALYs were calculated on the methods and the resulting figures in 

the Results.  

 

VERSION 2 – REVIEW 

REVIEWER Heather Gage 
University of Surrey  
Guildford, England 

REVIEW RETURNED 25-Jan-2015 

 

GENERAL COMMENTS Thank you for addressing my comments. There are just are a few 
typos that need correcting:  
First sentence of the abstract does not read smoothly, - something is 
missing or wrong.  
Page 7, line 51 - should be 'stratified'  
Page 8, line 8, I suggest comma after '6 years'  
page 9, line 42, i suggest comma after 'our study'  

 

REVIEWER MB Skrifvars Md, PhD, EDIC, FCICM 
Division of Intensive Care Medicine,  
Departement of Anaestheioslogy and Intensive Care Medicine 

REVIEW RETURNED 27-Jan-2015 

 

GENERAL COMMENTS Happy with the revision. The paper has some methodological 
problems but the authors have acknowledged them.   
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