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ARTICLE DETAILS 

TITLE (PROVISIONAL) Acute myocardial infarction or acute myocarditis? Discharge-registry 

based study of likelihood and associated features in hospitalized 

patients 

AUTHORS Kytö, Ville; Sipilä, Jussi; Rautava, Paivi 

 

VERSION 1 - REVIEW 

REVIEWER Stephane Fournier 
Lausanne University Center Hospital (CHUV)  
Switzerland 

REVIEW RETURNED 07-Feb-2015 

 

GENERAL COMMENTS In this study contducted in 90'000 patients hospitalized for AMI and 
2'000 patients hospitalized for acute myocarditis, the authors try to 
evaluate the likelihood of patient features associated with acute 
myocardial infarction vs. acute myocarditis.  
They conclude that acute myocarditis is more common than acute 
myocardial infarction in hospitalized patients aged 18-29 years and 
that hypercholesterolemia, diabetes, and hypertension predict AMI 
regardless of age and gender.  
 
Although these results are really intuitive, the study is well 
conducted and based on a large number of patients.  
 
Major :  
- Diagnosis of myocarditis is not clear in this paper (we don't know 
how many patients had MRI or biopsy for example). These data are 
lacking and should appear. I suggest a sub-analysis based only on 
patients with proven myocarditis (biopsy or Lake-Louise criteria) to 
see it results are the same. In a recent position statement of the 
European Society of Cardiology Working Group on Myocardial and 
Pericardial Diseases(Eur Heart J. 2013 Sep;34(33):2636-48, the 
proposed diagnostic approach remains based on biopsy).  
 
- Discussion : Authors should discuss why chronic pulmonary 
disease is associated with infarction vs. myocarditis at multivariate 
analysis. Is it due to smoking ?  
 
- Every CV risk factor is listed except tobacco, that should be added 
in the list !  
 
Minor :  
- Page 6, line 17-24 : Neurovascular disease is not listed in the 
paragraph, but the difference is significant.  
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REVIEWER Paul Erne 
Zentrum Herz und Blutdruck St Anna 
Zürich/Switzerland 

REVIEW RETURNED 08-Feb-2015 

 

GENERAL COMMENTS The authors carried out an interestic post hoc analysis on the 
incidence of acute myocardial infarction and myocarditis indicating 
that the younger patients have a greater likelihood of myocarditis. 
This manuscript raises some important questions and perhaps the 
authors can address these issues:  
1. Was ethical approval received orally or by written and which 
institution did grant this study?  
2. How was the quality of informations checked which was provided 
?  
3. To what extent diagnostic criteria were used? How was acornary 
angiography judged where you had both present , CAD and 
myocarditis? and what is the relative frequencies of this dual 
possibilities.  
4. How was takotsubo treated and handled?  
5. Does the restriction to the hospitals with cath labs be succient? 
How did the authors deal with palliative care or conservative 
treatment ?  
6. Is the a simple report on males, and how is this in females?  
7. I assume that some questions may be answered by refering to 
other registries on acute mycardial infarction and I think that 
Radovanovic at al might be a good ressource. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Stephane Fournier  

Institution and Country Lausanne University Center Hospital (CHUV)  

Switzerland  

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

 

Please leave your comments for the authors below  

In this study contducted in 90'000 patients hospitalized for AMI and 2'000 patients hospitalized for 

acute myocarditis, the authors try to evaluate the likelihood of patient features associated with acute 

myocardial infarction vs. acute myocarditis.  

They conclude that acute myocarditis is more common than acute myocardial infarction in 

hospitalized patients aged 18-29 years and that hypercholesterolemia, diabetes, and hypertension 

predict AMI regardless of age and gender.  

 

Although these results are really intuitive, the study is well conducted and based on a large number of 

patients.  

 

Major :  

 

- Diagnosis of myocarditis is not clear in this paper (we don't know how many patients had MRI or 

biopsy for example). These data are lacking and should appear. I suggest a sub-analysis based only 

on patients with proven myocarditis (biopsy or Lake-Louise criteria) to see it results are the same. In a 

recent position statement of the European Society of Cardiology Working Group on Myocardial and 

Pericardial Diseases(Eur Heart J. 2013 Sep;34(33):2636-48, the proposed diagnostic approach 

remains based on biopsy).  
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A: We agree with the Reviewer that this need clarification. We included all patients that had acute 

myocarditis as primary discharge diagnosis (ICD-10 codes I40.X or I01.2) (Methods p.5, 1st 

paragraph). Diagnoses were made by the treating physician (Discussion, p.13, 1st paragraph). 

Therefore, our data represent a real-life epidemiological study of acute myocarditis vs. AMI. This 

method for detection of myocarditis patients has already been used previously (Kytö V, Sipilä J, 

Rautava P. The effects of gender and age on occurrence of clinically suspected myocarditis in 

adulthood. Heart 2013;99:1681-1684).  

 

Our data unfortunately does not include information on the exact diagnostic tests performed by 

treating physicians (Discussion, p.13, 1st paragraph). However, in order to maximize the accuracy of 

diagnosis, we studied only patients admitted to a hospital ward, and therefore diagnostic tests (e.g. 

cardiac enzyme measurements, ECG, cardiac imaging studies and angiography) required for 

diagnosis and distinction of myocarditis from AMI were all available to the treating physician. In order 

to clarify this, we have now further discussed the limitations of our data collection and difficulties in 

diagnosis of myocarditis in the Discussion (p.13, 1st paragraph).  

 

 

 

- Discussion : Authors should discuss why chronic pulmonary disease is associated with infarction vs. 

myocarditis at multivariate analysis. Is it due to smoking ?  

 

A: We agree with the Reviewer that this needs clarification. Although our data does not allow 

reporting directly on patients smoking status which generally is very poorly documented in patient 

records in Finland, the association of chronic pulmonary disease with AMI is likely to reflect the effects 

of smoking. We have now discussed this on p. 12, 2nd paragraph.  

 

- Every CV risk factor is listed except tobacco, that should be added in the list !  

 

A: Please see above. Unfortunately our data does not include information on smoking status which 

generally is very poorly documented in the electronic patient records in Finland. We acknowledge this 

weakness and have now discussed it in the Discussion (p.12, 2nd paragraph).  

 

 

Minor :  

- Page 6, line 17-24 : Neurovascular disease is not listed in the paragraph, but the difference is 

significant.  

 

A: This has now been corrected and neurovascular disease is included in the text (p.6, 1st 

paragraph).  

 

 

Reviewer Name Paul Erne  

Institution and Country Zentrum Herz und Blutdruck St Anna  

St Anna Clinic, St Anna Strasse 32, 6006 Luzern/Switzerland  

or Presdent of SC AMIS Plus  

ISPM, Hirschgraben, 8091 Zürich/Switzerland  

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

 

Please leave your comments for the authors below  

The authors carried out an interestic post hoc analysis on the incidence of acute myocardial infarction 

and myocarditis indicating that the younger patients have a greater likelihood of myocarditis. This 

manuscript raises some important questions and perhaps the authors can address these issues:  
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1. Was ethical approval received orally or by written and which institution did grant this study?  

 

A: Conduction of study was approved by the National Institute of Health and Welfare (permission nro 

THL/1576/5.05.00/2010). In Finnish health care research system the National Institute of Health and 

Welfare handles all registry studies that have data from more than one hospital. This is now further 

clarified in the Methods (p.5, 1st paragraph).  

 

2. How was the quality of informations checked which was provided ?  

 

A: Registry data was received anonymized and thus it is impossible to validate data on individual 

level. We used the nationwide, automatic, obligatory and centralized nationwide FHDR registry that 

captures official discharge data of all hospital admissions in Finland. Information of FHDR registry on 

coronary heart disease has been validated previously (Pajunen P et al, The validity of the Finnish 

Hospital Discharge Register and Causes of Death Register data on coronary heart disease. Eur J 

Cardiovasc Prev Rehabil 2005; 12: 132-7 and Sund R. Quality of the Finnish Hospital Discharge 

Register: a systematic review. Scand J Public Health 2012; 40:505-15.). This limitation is discussed in 

the Discussion (p.13, 1st paragraph). We have now clarified this in the Discussion (p.13, 1st 

paragraph) and added a new reference (nro 40) on validation.  

 

3. To what extent diagnostic criteria were used? How was acornary angiography judged where you 

had both present , CAD and myocarditis? and what is the relative frequencies of this dual possibilities.  

 

A: We included all patients that had acute myocarditis as the primary discharge diagnosis (ICD-10 

codes I40.X or I01.2) (Methods p.5, 1st paragraph). Diagnoses were made by the treating physician 

(Discussion, p.13, 1st paragraph). Normal clinically applicable diagnostic criteria were thus used. 

Therefore, our data represent a real-life epidemiological study of acute myocarditis vs. AMI. This 

method for detection of patients has already been used in previous studies for identification of both 

myocarditis (Kytö V, Sipilä J, Rautava P. The effects of gender and age on occurrence of clinically 

suspected myocarditis in adulthood. Heart 2013;99:1681-1684) and AMI patients (Kytö V, Sipilä J, 

Rautava P. Gender, age and risk for ST-elevation myocardial infarction. Eur J Clin Invest. 

2014;44:902-909 and Kytö V, Sipilä J, Rautava P. Association of age and gender with risk for non-ST-

elevation myocardial infarction. Eur J Prev Cardiol. 2014; doi: 10.1177/2047487314539434.).  

 

Unfortunately, our data does not include information on exact diagnostic tests performed by treating 

physicians (Discussion, p.13, 1st paragraph). Thus, we are unable to report on angiographic results. 

However, treating physicians diagnosed concomitant myocarditis and AMI rarely: 0.03% of AMI-

patients had a co-diagnosis of myocarditis while 0.37% of myocarditis patients were diagnosed also 

with AMI. We have now included this information to the text (p.6, end of page)  

 

4. How was takotsubo treated and handled?  

 

A: We included all patients that had acute myocarditis or acute myocardial infarction (ICD-10 codes 

I40.x & I01.2 vs. I21.x) as primary discharge diagnosis (Methods, p.5, 1st paragraph). Thus, patients 

with Takotsubo cardiomyopathy were not included.  

 

5. Does the restriction to the hospitals with cath labs be succient? How did the authors deal with 

palliative care or conservative treatment ?  

 

A: Differential diagnosis of AMI and myocarditis can be very challenging. The recent position paper of 

ESC Working Group on Myocardial and Pericardial Diseases Committee (Eur Heart J. 2013 

Sep;34(33):2636-48) suggests that a threshold for coronary angiography should be very low in 
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patients with troponin elevation in order to differentiate between AMI and acute myocarditis. In order 

to improve differentiation of AMI and acute myocarditis, we included data only from hospitals with cath 

lab and excluded hospitals that do not have coronary cath lab.  

 

 

6. Is the a simple report on males, and how is this in females?  

 

A: Both genders were included. Of AMI patients 40.2% and of myocarditis patients 23.9% were 

female (Results, p.6, 1st paragraph).  

 

7. I assume that some questions may be answered by refering to other registries on acute mycardial 

infarction and I think that Radovanovic at al might be a good ressource.  

 

A: As suggested, we have now discussed our results and the arising question in more depth 

(Discussion p. 13) and added suggested references (references nro 12,18 and 23). 

VERSION 2 – REVIEW 

REVIEWER Stephane Fournier 
Lausanne University Center hospital, Switzerland 

REVIEW RETURNED 05-Mar-2015 

 

GENERAL COMMENTS Diagnosis of myocarditis remains not clear in this paper (we don't 
know how many patients had MRI or biopsy for example). As the 
authors say, their data unfortunately does not include information on 
the exact diagnostic tests performed by treating physicians and the 
exactitude of the final diagnosis remains uncertain 

 

REVIEWER Paul Erne 
Center for Heart and Blood Pressure St Anna AG 
Luzern / Switzerland 

REVIEW RETURNED 20-Feb-2015 

 

GENERAL COMMENTS The authors improved the manuscript and replied to the queries 
appropiately.  

 

VERSION 2 – AUTHOR RESPONSE 

 

Reviewer Name Paul Erne  

Institution and Country Center for Heart and Blood Pressure St Anna AG  

St Annastrasse 32  

6006 Luzern / Switzerland  

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

 

Please leave your comments for the authors below  

The authors improved the manuscript and replied to the queries appropiately.  

 

We thank the Reviewer.  

 

Reviewer Name Stephane Fournier  

Institution and Country Lausanne University Center hospital, Switzerland  
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Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

Diagnosis of myocarditis remains not clear in this paper (we don't know how many patients had MRI 

or biopsy for example). As the authors say, their data unfortunately does not include information on 

the exact diagnostic tests performed by treating physicians and the exactitude of the final diagnosis 

remains uncertain 
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