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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) Potential economic consequences of a cardioprotective agent for 
patients with myocardial infarction: modelling study 

AUTHORS Verhoef, Talitha; Morris, Stephen; Mathur, Anthony; Singer, Mervyn 

 

VERSION 1 - REVIEW 

REVIEWER Xuanqian (Shawn) Xie 
Health Quality Ontario  
Toronto, Canada 

REVIEW RETURNED 24-May-2015 

 

GENERAL COMMENTS To authors:  
With interest I have read this paper. The model was well developed, 
and the inputs of disease history were well explained. But, I do have 
some comments and questions for authors’ considerations.  
Although there are no cardioprotective agents proved to be effective 
presently, authors should provide some reasonable explanations of 
the estimated values of the effectiveness of the hypothetical 
cardioprotective agent, as well as the costs, presuming that the 
guessed values were not entirely arbitrary. It would be helpful to 
review the current treatments and the agents under development. 
Also, would the cardioprotective agent be available in the near 
future? If not, how relevant of this study to the decision makers?  
Suggest report both point estimates and range of efficacy of the 
cardioprotective agent in Table 1.  
How you got the lower and upper limits of inputs in Table 1? Mainly 
based on 95%CI? Please clarify. How did you estimate the lower 
and upper limits of each category in “Percentage of heart failure 
patients in each NYHA class”? Values in all categories would 
change simultaneously, conditional on the change in any one 
category. Please clarify.  
If I understand correctly, the “p to hospitalization” and “excess 
mortality” in Table 1 were the monthly p and monthly %, 
respectively? Please clarify.  
Please report the values of parameters (e.g. Beta (alpha, beta)) 
included in PSA, either in Table 1 or Appendix. There were two 
references for “Excess mortality” and “Utilities (quality of life)” in 
Table 1. Please introduce how you estimate the values in base case 
and lower/upper limits from two sources.  
In results section, authors reported the 95% confidence intervals 
(CIs) of cost and QALY of 2 arms, as well as the 95%CI of ICER, but 
not report the mean values. The 95%CIs of cost and QALY were 
very wide, and the distribution were unknown. I suggest reporting 
means of cost, QALY, IC, IE and ICER in Table 3. Also, I suggest 
reporting the exact ICERs by various RR and various cost of 
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cardioprotective agent.  
Suggest using “health utility” instead of “quality of life” in page 7, 
“The quality of life after PCI, without heart failure, was 0.86 in our 
model [17, 18].” Please report the QoL instrument used to derive 
health utility.  
Suggest using subtitles, efficacy of hypothetical cardioprotective 
agent, natural disease history, health utility and cost for the 
parameter inputs.  
Suggest using subtitles, base case, and sensitivity analysis in results 
section.  
Suggest removing “conservatively” in page 5, “We conservatively 
assumed………………”. 

 

REVIEWER Milind Phadnis, PhD 
University of Kansas Medical Center,  
3901 Rainbow Boulevard,  
Kansas City, Kansas 66160 

REVIEW RETURNED 28-Jul-2015 

 

GENERAL COMMENTS [1] Some justification should be given as to how the Markovian 
restriction is applicable to the state transition diagram displayed in 
Figure 1. This is because when presented with data, say in an 
observational study, a Markov model may not always be appropriate 
and may require an extension (semi-Markov, extended Markov, 
etcetera).  
 
[2] Figure 1 is very cluttered and not an easy read. It should be 
presented in a better way, perhaps by using appropriate state-
transition numbers and with a legend that explains what these 
transition numbers mean.  
 
[3] The manuscript does not discuss anything about the role of 
sample sizes in being able to detect effects from the various studies 
from which the authors have obtained estimates for the predictor 
variables in their analyses. Also, there is no mention of sample size 
in the simulation study conducted by the authors. Please clarify 
about this issue.  
 
[4] The authors have rightly pointed out that the major limitation of 
this study is the hypothetical nature of the cardioprotective drug. In 
this context, they should elaborate more on how potential real life 
clinical events will require a reassessment of the entire analysis 
should such a cardioprotective medication be found in the near 
future. What factors need to be taken into account by future 
researchers while conducting/augmenting similar simulations?  
 
[5] Line #58 on Page #5 says "An excess mortality risk was 
applied...". How much is this in magnitude or percentage?  
 
[6] Line #13 on Page #9 mentions mean life expectatncy after 
STEMI as 9.77 years. Do add the standard deviation here.  
 
[7] Very briefly discuss the context of your cost-effectiveness study 
comparing into similar studies done by other researchers in your 
field. This will help the reader to understand the relative importance 
of your study.  
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Reviewer Name Xuanqian (Shawn) Xie  

Institution and Country Health Quality Ontario  

Toronto, Canada  

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

 

Please leave your comments for the authors below  

 

To authors:  

With interest I have read this paper. The model was well developed, and the inputs of disease history 

were well explained. But, I do have some comments and questions for authors’ considerations.  

 

Although there are no cardioprotective agents proved to be effective presently, authors should provide 

some reasonable explanations of the estimated values of the effectiveness of the hypothetical 

cardioprotective agent, as well as the costs, presuming that the guessed values were not entirely 

arbitrary. It would be helpful to review the current treatments and the agents under development.  

We estimated that the effectiveness of the hypothetical cardioprotective agent (in terms of RR) would 

be in the range of 60-100%, based on varying results from previous studies. We added some 

explanation and references about this to the methods section:  

“In previous studies on the effectiveness of cardioprotective strategies, varying results were found. In 

a study on the efficacy of adenosine in AMI it was found that 1 month mortality was reduced from 

9.2% to 5.2% (p=0.014) and 6-month mortality was reduced from 11.2% to 7.3% in patients receiving 

early reperfusion [22]. A small reduction in in-hospital heart failure was seen, although this was not 

statistically significant (3.2% vs 4.0%, p=0.59). A larger reduction in heart failure was seen for 

ischemic postconditioning in patients treated with PCI (27% vs 46%, p=0.048) [23]. In the current 

study we therefore assumed a relative risk of these events in the intervention group in the range of 

60-100% (point estimate 80%).”  

 

There is a large uncertainty around the costs of the hypothetical cardioprotective agent. We therefore 

varied this parameter over a wide range in the sensitivity analysis and also calculated how high these 

costs could be for it to be cost-effective.  

“For the cost of a new cardioprotective agent we assumed a one-off, one-time treatment of £2500 and 

because this is a hypothetical agent, we varied this over a wide range (£1,000-£4,000).”  

“When the price and effect of a cardioprotective agent were varied simultaneously we found that if the 

relative risk of the cardioprotective agent would be 0.6 (preventing 40% of heart failure cases and 

mortality after PCI and also preventing 40% of new heart failure cases or worsening of heart failure in 

the following six months) the price of the cardioprotective agent could be as high as £6,660 and still 

be below the £20,000 threshold. If the relative risk would only be 0.95 however, the price should be 

no higher than £826.”  

 

Also, would the cardioprotective agent be available in the near future? If not, how relevant of this 

study to the decision makers?  

Several cardioprotective strategies are currently in development. It is therefore like that one or more 

new cardioprotective agents will become available in the near future. This is described in the 

discussion:  

“Currently there are no such cardioprotective agents available, but it is expected that this will change 

in the near future. In a randomised trial of the cardioprotective effects of hypothermia using cold saline 

and endovascular cooling the incidence of heart failure was significantly lower in the hypothermia 

group than in the control group (3% vs 14%) [25]. In this trial, no overall effect was shown on infarct 

size, however the infarct size was significantly smaller in the subset of patients with anterior STEMI. 
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In a small randomised trial cyclosporine reduced infarct size [26], but this effect could not be 

replicated in a more recent larger trial [27]. The antiplatelet drug abciximab reduced 30-day infarct 

size when administered intravenously, but no significant effect on heart failure was demonstrated [28]. 

Intracoronary administration of this drug did not result in a lower risk of mortality or recurrent 

infarction, but did result in a lower risk of new heart failure (2.4% vs 4.1%) compared to intravenous 

administration [29]. The antidiabetic drug exenatide could also reduce infarct size, but only in those 

reperfused early [30, 31]. In a recent trial, patients treated with metoprolol before PCI had a smaller 

infarct size and higher left ventricular ejection fraction [32]. These trials all suggest there are many 

potential cardioprotective agents that could affect the outcome of myocardial infarction. Several 

reviews on this topic therefore conclude that it is likely that treatment of reperfusion injury will become 

available in the near future [2, 3, 4].”  

 

Suggest report both point estimates and range of efficacy of the cardioprotective agent in Table 1.  

We added the point estimate for the efficacy and for the costs of the cardioprotective agent in Table 1.  

 

How you got the lower and upper limits of inputs in Table 1? Mainly based on 95%CI? Please clarify.  

Most of the upper and lower limits were based on 95% confidence intervals. For some parameters 

this was not available and we made assumptions about it instead. We added a footnote to Table 1 

stating whether 95% confidence intervals were used or assumptions were made and described this in 

the methods section:  

“Upper and lower limits were based on 95% confidence intervals if available, otherwise assumptions 

about the range were made.”  

 

How did you estimate the lower and upper limits of each category in “Percentage of heart failure 

patients in each NYHA class”? Values in all categories would change simultaneously, conditional on 

the change in any one category. Please clarify.  

The upper and lower limits were based on 95% confidence intervals. When one value was changed in 

the sensitivity analyses, all other values were changed simultaneously so that the sum would always 

be 100%. We added a sentence to explain this in the methods section:  

“For some parameters, such as the ‘% of HF patients in each NYHA class’, when one value was 

changed in the sensitivity analyses, all other values were changed simultaneously so that the sum 

would always be 100%.”  

 

If I understand correctly, the “p to hospitalization” and “excess mortality” in Table 1 were the monthly p 

and monthly %, respectively? Please clarify.  

That is correct. We added this to the description of Table 1.  

 

Please report the values of parameters (e.g. Beta (alpha, beta)) included in PSA, either in Table 1 or 

Appendix.  

We added the parameters of each distribution in Table 1.  

 

There were two references for “Excess mortality” and “Utilities (quality of life)” in Table 1. Please 

introduce how you estimate the values in base case and lower/upper limits from two sources.  

Both sources reported the same estimate and the same parameters for variation. A footnote about 

this is added to Table 1.  

 

In results section, authors reported the 95% confidence intervals (CIs) of cost and QALY of 2 arms, as 

well as the 95%CI of ICER, but not report the mean values. The 95%CIs of cost and QALY were very 

wide, and the distribution were unknown. I suggest reporting means of cost, QALY, IC, IE and ICER in 

Table 3.  

We added the means to the text in the results section as well as to Table 3.  

“The costs without use of a cardioprotective agent ranged from £1,793 to £10,963 (mean £5,163) and 
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QALYs ranged from 3.95 to 12.89 (mean 8.34). Patients lived on average 9.60 (SD: 2.39) years after 

STEMI. With the use of a cardioprotective agent, costs ranged from £3,702 to £13,190 (mean £7,498) 

and QALYs from 4.01 to 13.12 (mean 8.52). Patients were expected to live on average 9.77 (SD: 

2.45) years after STEMI. Incremental costs were £933 to £3,820 (mean £2,334) and incremental 

QALYs 0.04 to 0.38 (mean 0.18). The ICER ranged from £3,311 to 63,480 per QALY gained (mean 

£13,014). The results are summarized in Table 3.”  

 

Also, I suggest reporting the exact ICERs by various RR and various cost of cardioprotective agent.  

We added a table with cost-effectiveness results by various RR and cost of the cardioprotective agent 

to the Supplement:  

“The incremental cost-effectiveness ratios at various relative risk and cost values are shown in 

Supplementary Table S1.”  

 

Table S1. Cost-effectiveness results at different values for relative risk of heart failure and costs of the 

cardioprotective agent  

Scenario Incremental costs (£) Incremental QALYs ICER (£/QALY)  

RR: 95%, costs: £1000 £967 0.04 £24,387  

RR: 95%, costs: £2000 £1,967 0.04 £49,602  

RR: 95%, costs: £3000 £2,967 0.04 £74,818  

RR: 95%, costs: £4000 £3,967 0.04 £100,033  

 

RR: 85%, costs: £1000 £901 0.12 £7,556  

RR: 85%, costs: £2000 £1,901 0.12 £15,942  

RR: 85%, costs: £3000 £2,901 0.12 £24,328  

RR: 85%, costs: £4000 £3,901 0.12 £32,714  

 

RR: 75%, costs: £1000 £834 0.20 £4,189  

RR: 75%, costs: £2000 £1,834 0.20 £9,209  

RR: 75%, costs: £3000 £2,834 0.20 £14,229  

RR: 75%, costs: £4000 £3,834 0.20 £19,250  

 

RR: 65%, costs: £1000 £767 0.28 £2,745  

RR: 65%, costs: £2000 £1,767 0.28 £6,323  

RR: 65%, costs: £3000 £2,767 0.28 £9,901  

RR: 65%, costs: £4000 £3,767 0.28 £13,479  

 

 

Suggest using “health utility” instead of “quality of life” in page 7, “The quality of life after PCI, without 

heart failure, was 0.86 in our model [17, 18].” Please report the QoL instrument used to derive health 

utility.  

We have amended the sentence as suggested by the reviewer:  

“The health utility after PCI, without heart failure, was 0.86 in our model based on results from the 

EuroQol Questionnaire as in previous studies [17, 18].”  

 

Suggest using subtitles, efficacy of hypothetical cardioprotective agent, natural disease history, health 

utility and cost for the parameter inputs.  

Suggest using subtitles, base case, and sensitivity analysis in results section.  

Subtitles have been added as suggested by the reviewer.  

 

Suggest removing “conservatively” in page 5, “We conservatively assumed………………”.  

This has been removed from the sentence:  

“We assumed that mortality after PCI would be 3.4% and the incidence of heart failure 10%.”  
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Reviewer: 2  

 

Reviewer Name Milind Phadnis, PhD  

Institution and Country University of Kansas Medical Center,  

3901 Rainbow Boulevard,  

Kansas City, Kansas 66160  

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

 

Please leave your comments for the authors below  

 

[1] Some justification should be given as to how the Markovian restriction is applicable to the state 

transition diagram displayed in Figure 1. This is because when presented with data, say in an 

observational study, a Markov model may not always be appropriate and may require an extension 

(semi-Markov, extended Markov, etcetera).  

We added a sentence explaining that transitions in any cycle were not dependent on what happened 

prior to that cycle (Markovian assumption):  

“Transitions in any cycle were dependent on time since the start of the model, but not on what 

happened prior to that cycle (past health states or how long they have been in a particular state).”  

 

[2] Figure 1 is very cluttered and not an easy read. It should be presented in a better way, perhaps by 

using appropriate state-transition numbers and with a legend that explains what these transition 

numbers mean.  

We have simplified the figure and added some extra explanation in the methods section and footnote 

of the figure:  

“In the model, patients are unable to recover from having HF, but could move up and down between 

the different NYHA classes or stay without symptoms (NYHA class 1). Patients who did not have HF 

directly after PCI may develop HF later.”  

 

[3] The manuscript does not discuss anything about the role of sample sizes in being able to detect 

effects from the various studies from which the authors have obtained estimates for the predictor 

variables in their analyses. Also, there is no mention of sample size in the simulation study conducted 

by the authors. Please clarify about this issue.  

We added a few sentences clarifying this issue in the discussion:  

“There was considerable uncertainty around many input parameters in the model. This was caused by 

the lack of specific data about the effectiveness and costs of a cardioprotective agent (due to the 

hypothetical character of the study) or the small sample size of some studies we used to predict 

variables in our analysis. We accounted for this uncertainty by varying the parameters over their 95% 

confidence intervals or other (wide) plausible range in the probabilistic sensitivity analysis. In this 

sensitivity analysis we performed 1000 simulations to be able to calculate confidence intervals around 

our results.”  

 

[4] The authors have rightly pointed out that the major limitation of this study is the hypothetical nature 

of the cardioprotective drug. In this context, they should elaborate more on how potential real life 

clinical events will require a reassessment of the entire analysis should such a cardioprotective 

medication be found in the near future. What factors need to be taken into account by future 

researchers while conducting/augmenting similar simulations?  

When a new cardioprotective agent becomes available in the near future, the model can be updated 

to present a more precise estimate of the cost-effectiveness. We explained this in the discussion:  

“If the effect of the new drug on the incidence of heart failure after PCI is known, this model can be 

updated to present a more precise estimate of the cost-effectiveness of this drug. For this future 
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research an update of the estimates of relative risks for mortality and heart failure after PCI is required 

and if applicable, other benefits of the treatment can be added to the model.”  

 

[5] Line #58 on Page #5 says "An excess mortality risk was applied...". How much is this in magnitude 

or percentage?  

We added some more information about this in the relevant sentence:  

“An excess mortality risk was applied to patients in the NYHA class II to IV states (0.26-0.72% if not 

hospitalised, 1.09-5.33% if hospitalised, see Table 1)”  

 

[6] Line #13 on Page #9 mentions mean life expectatncy after STEMI as 9.77 years. Do add the 

standard deviation here.  

We have added a standard deviation to the two sentences about life expectancy:  

“Patients lived on average 9.60 (SD: 2.39) years after STEMI.”  

“Patients were expected to live on average 9.77 (SD: 2.45) years after STEMI.”  

 

[7] Very briefly discuss the context of your cost-effectiveness study comparing into similar studies 

done by other researchers in your field. This will help the reader to understand the relative importance 

of your study.  

A brief overview of economic studies on this topic is added to the discussion:  

“The economic burden of heart failure resulting from AMI has been estimated to be at least £125-181 

million to the NHS and a further £27 million for nursing home costs in 2000 [33]. The cost-

effectiveness of treatment for post myocardial infarction heart failure was studied in several countries, 

such as the USA, Germany, The Netherlands, France and Spain [34] and also in the UK, where 

aldosterone antagonists were found to be a highly cost-effective strategy for the management of heart 

failure [35]. However, no studies have been published up to this date on cardioprotective agents to 

prevent heart failure in patients with AMI.” 

VERSION 2 – REVIEW 

REVIEWER Xuanqian (Shawn) Xie 
Health Quality Ontario  
Toronto  
Canada 

REVIEW RETURNED 31-Aug-2015 

 

GENERAL COMMENTS To authors:  
It is my pleasure to review the revised manuscript. The version had 
considerable improvement. I have a few minor comments and 
suggestions for authors’ consideration.  
1. In page 9 in Method section “For some parameters, such as the 
‘% of HF patients in each NYHA class’, when one value was 
changed in the sensitivity analyses, all other values were changed 
simultaneously so that the sum would always be 100%.” I am 
interested to know how values in the other NYHA classes change, 
following the change of % of HF patients in one NYHA class in your 
sensitivity analysis. For example, if NYHA I changes from 23% (base 
case) to 16% (lower limit), there are many possible solutions for the 
changes of proportions in other 3 classes with the sum of 84% (i.e. 1 
- 16%).  
2. In Table 1, author provided the parameters of Dirichlet distribution 
(33,73,32,7) for “Percentage of heart failure in each NYHA class”. If I 
understand correctly, the parameters for Dirichlet distribution was 
based on the Table V in Kelly et al. 2011. But, the number of 
patients in NYHA I, II, III and IV were 34, 71, 32 and 7, respectively, 
in Kelly et al. Please check. Also, did you use the Briggs et al 2003 
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method to define parameters of Dirichlet distribution (e.g. vague 
prior) for probabilistic sensitivity analysis?  
3. I do not think it is accurate to say “Both sources report the same 
estimate” in the footnote c in Table 1. I read the full text of reference 
13 and 16 for “Excess mortality” in Table 1. The reference 16, 
Muntwyler et al 2002, was the original data source; and the 
reference 13, Ford et al 2012, adapted results from Muntwyler et al 
2002 in their economic model. I prefer to cite the original data source 
alone in this manuscript, if you calculated the parameter inputs by 
yourselves; if you took the inputs from Ford et al 2012, you may cite 
Ford et al 2012 as the sole source.  
 
 
Reference:  
Kelly DJ, Gershlick T, Witzenbichler B, et al. Incidence and 
predictors of heart failure following percutaneous coronary 
intervention in ST-segment elevation myocardial infarction: the 
HORIZONS-AMI trial. American heart journal 2011;162:663-70.  
Briggs A, Ades A, Price M. Probabilistic sensitivity analysis for 
decision trees with multiple branches: use of the Dirichlet distribution 
in a Bayesian framework. Med Decis Making 2003; 23: 341–50  
Muntwyler J, Abetel G, Gruner C, et al. One-year mortality among 
unselected outpatients with heart failure. European heart journal 
2002;23:1861-6.  
Ford E, Adams J, Graves N. Development of an economic model to 
assess the costeffectiveness of hawthorn extract as an adjunct 
treatment for heart failure in Australia. BMJ open 2012;2. 

 

REVIEWER Milind A Phadnis 
The University of Kansas Medical Center  
Kansas City, KS 66160  
USA 

REVIEW RETURNED 14-Sep-2015 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name  

 

Xuanqian (Shawn) Xie  

 

Institution and Country  

 

Health Quality Ontario  

Toronto  

Canada  

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

None declared’  

 

Please leave your comments for the authors below To authors:  

It is my pleasure to review the revised manuscript. The version had considerable improvement. I have 

a few minor comments and suggestions for authors’ consideration.  
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1. In page 9 in Method section “For some parameters, such as the ‘% of HF patients in each NYHA 

class’, when one value was changed in the sensitivity analyses, all other values were changed 

simultaneously so that the sum would always be 100%.” I am interested to know how values in the 

other NYHA classes change, following the change of % of HF patients in one NYHA class in your 

sensitivity analysis. For example, if NYHA I changes from 23% (base case) to 16% (lower limit), there 

are many possible solutions for the changes of proportions in other 3 classes with the sum of 84% 

(i.e. 1 - 16%).  

We agree with the reviewer that there are many possible solutions for the changes of the proportions 

in the other 3 classes. We chose a simple solution, by adding or subtracting the change in the 

parameter that is being tested from the largest category. We have added some clarification to the text:  

“For some parameters, such as the ‘% of HF patients in each NYHA class’, when one value was 

changed in the sensitivity analyses, the other values were changed simultaneously so that the sum 

would always be 100% (adding or subtracting the change in the parameter that is being tested from 

the largest category).”  

 

2. In Table 1, author provided the parameters of Dirichlet distribution (33,73,32,7) for “Percentage of 

heart failure in each NYHA class”. If I understand correctly, the parameters for Dirichlet distribution 

was based on the Table V in Kelly et al. 2011. But, the number of patients in NYHA I, II, III and IV 

were 34, 71, 32 and 7, respectively, in Kelly et al. Please check. Also, did you use the Briggs et al 

2003 method to define parameters of Dirichlet distribution (e.g. vague prior) for probabilistic sensitivity 

analysis?  

The number of patients in NYHA I, II, III and IV in the article by Kelly et al. were indeed as the 

reviewer describes and this was incorrect in our Table 1. We updated the values provided in the table: 

“Dirichlet (34,71,32,7)”  

 

For the Dirichlet distributions we used a vague prior of 1 for each category, as described in Briggs et 

al. We included a footnote about this in Table 1 and referred to this article in the title of Table 2.  

“c Using the methods described by Briggs et al.[22]”  

“Table 2. Monthly transition probabilities among NYHA class [12, 13, 14]. Values were varied in the 

probabilistic sensitivity analysis using Dirichlet distributions [22].”  

 

3. I do not think it is accurate to say “Both sources report the same estimate” in the footnote c in Table 

1. I read the full text of reference 13 and 16 for “Excess mortality” in Table 1. The reference 16, 

Muntwyler et al 2002, was the original data source; and the reference 13, Ford et al 2012, adapted 

results from Muntwyler et al 2002 in their economic model. I prefer to cite the original data source 

alone in this manuscript, if you calculated the parameter inputs by yourselves; if you took the inputs 

from Ford et al 2012, you may cite Ford et al 2012 as the sole source.  

We have used the data as reported by Ford et al. and therefore cited this as the sole source in Table 

1, as the reviewer suggested.  

 

 

Reference:  

Kelly DJ, Gershlick T, Witzenbichler B, et al. Incidence and predictors of heart failure following 

percutaneous coronary intervention in ST-segment elevation myocardial infarction: the HORIZONS-

AMI trial. American heart journal 2011;162:663-70.  

Briggs A, Ades A, Price M. Probabilistic sensitivity analysis for decision trees with multiple branches: 

use of the Dirichlet distribution in a Bayesian framework. Med Decis Making 2003; 23: 341–50 

Muntwyler J, Abetel G, Gruner C, et al. One-year mortality among unselected outpatients with heart 

failure. European heart journal 2002;23:1861-6.  

Ford E, Adams J, Graves N. Development of an economic model to assess the costeffectiveness of 
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