
PEER REVIEW HISTORY 

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 influence of pre-existing inflammation on the outcome of acute 
coronary syndrome: a cross sectional study 

AUTHORS Odeberg, Jacob; Freitag, Michael; Forssell, Henrik; Vaara, Ivar; 
Persson, Marie-Louise; Odeberg, Håkan; Halling, Anders; Råstam, 
Lennart; Lindblad, Ulf 

 

VERSION 1 - REVIEW 

REVIEWER Julie Redfern 
The George Institute for Global Health, Australia 

REVIEW RETURNED 27-Sep-2015 

 

GENERAL COMMENTS The authors state that the aim of this study was to determine if blood 
biomarkers of inflammation were associated specifically with acute 
MI or UA in patients with ACS. It is a cross-sectional study 
conducted via an emergency department over a 4 year period.  
 
1. In the abstract it states the outcomes were MI or UA and I think 
this could be qualified more eg, how was this measured? When 
were outcomes measured? Ie was it in te 4 years after index 
admission.  
2. In the abstract state that this is a substudy of Carlscrona Heart 
Attack Prognosis Study (CHAPS).  
3. In Methods section of manuscript include a section titled “Study 
Design” that summarised how this was conducted.  
4. Authors should be more explicit about whether blood tests were 
routinely collected as part of clinical practice and results recorded in 
records used for this study of whether these measures were 
conducted in a research environment specifically for this study.  
5. The Discussion should be revised to improve structure and be 
divided into paragraphs that address specific areas of importance 
and clinical relevance.  
6. More detail about limitations is required.  

 

REVIEWER Lydia Poole 
UCL, London, UK 

REVIEW RETURNED 05-Oct-2015 

 

GENERAL COMMENTS The authors present data of a large-scale cohort study, using 
patients presenting to a coronary care unit with ACS symptoms. The 
authors suggest that inflammation on admission is associated with a 
diagnosis of MI, as opposed to unstable angina. I have some 
concerns over the analyses that need to be addressed.  
 
- More details of the blood collection are required. The MDD and 
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intra assay range details are needed for all assays.  
- It appears from the tables that there was a large amount of missing 
data. This has been inadequately described in the methods. 
Analyses should have been performed on the same size sample 
throughout.  
- It is not clear why you used a binary division for CRP and why the 
cut-off was so low (2mg/L) when the mean was so large. Further 
justification is needed. Secondary analyses using continuous data 
would help support the strength of your associations.  
-Similarly I am unsure why you chose to split your other biomarkers 
into tertiles. Again, you need to justify this and perhaps support with 
continuous data analyses.  
- P values need to be presented throughout your tables, so it is clear 
where the significant differences lie.  
- Many of your results become non-significant after fully adjusting for 
covariates. There is a lot of data presented. It may have been better 
to pick out the most interesting findings to present in the tables, and 
report the non-significant findings in the text.  
- Your analyses would have been strengthened by adjusting for BMI. 
Age could have been entered as a continuous variable if that level of 
information was available.  
- Although you discuss your findings in detail in the discussion, the 
cross-sectional nature of your data make them difficult to interpret. 
Could it not be that why the greater inflammation observed is 
associated with MI, rather than UA, is because it is a more serious 
manifestation of ACS. i.e. aren't your results somewhat intuitive? 
The MI is causing greater inflammation rather than inflammation 
causing the MI? 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Julie Redfern  

Institution and Country: The George Institute for Global Health, Australia.  

 

 

1. In the abstract it states the outcomes were MI or UA and I think this could be qualified more eg, 

how was this measured? When were outcomes measured? Ie was it in te 4 years after index 

admission.  

 

Reply: The classifying diagnosis was set at discharge by one of two experienced cardiologists (see 

‘Material and Methods’). We have now modified the ‘Main Outcome Measures’ in the abstract and it 

now reads:  

 

“MI or UA, based on the diagnosis set at discharge from hospital.”  

 

 

2. In the abstract state that this is a substudy of Carlscrona Heart Attack Prognosis Study (CHAPS). .  

 

Reply: The ‘Participants’ section has been extended and now reads:  

 

“In a sub-study of Carlscrona Heart Attack Prognosis Study (CHAPS) of 5292 patients admitted to the 

coronary care unit, we identified 908 patients aged 30-74 years, who at discharge had received the 

diagnosis of either MI (527) or UA (381). “  
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3. In Methods section of manuscript include a section titled “Study Design” that summarised how this 

was conducted.  

 

Reply: The following paragraph has been added in the beginning of ‘Materials and Methods’:  

 

“Study design:  

We performed a sub-study of the Carlscrona Heart Attack Prognosis Study (CHAPS) of patients with 

suspected acute coronary syndrome. In this sub-study we included patients diagnosed with 

myocardial infarction or with unstable angina.”  

 

 

 

4. Authors should be more explicit about whether blood tests were routinely collected as part of 

clinical practice and results recorded in records used for this study of whether these measures were 

conducted in a research environment specifically for this study.  

 

Reply: The ‘Material and Methods’ section, ‘Laboratory analyses’, has been expanded (bold text) and 

the section now reads:  

 

“Samples for laboratory analysis were collected at hospital admission. A standardised protocol for 

obtaining data for selected laboratory parameters was used. The procedures for blood sampling and 

laboratory analyses followed the routines of the Department of Clinical Chemistry at Blekinge County 

Hospital and analyses were performed in the certified hospital laboratory. Haematological variables 

(blood cell count and indices) and plasma fibrinogen were analysed using routine diagnostic methods 

in fresh samples at time of admission. Blood cell count was analysed in EDTA whole blood by ADVIA 

2120 (Siemens, Germany) and plasma fibrinogen in Sodium Citrate blood samples on a Trombotrack 

instrument (Nycomed, Norway). Results were extracted from the computerised hospital laboratory 

records and entered into the study database. High sensitivity CRP (hsCRP) and Serum Amyloid A 

protein (SAA) were analysed in samples that had been stored at -80 and thawed. Both proteins were 

analysed by BN ProSpec (Siemens, Germany). These results were entered directly into the study 

database. The service provided by the laboratory is subject to regular internal precision and accuracy 

checks and external quality control measures in accordance with the guidelines of the Association of 

Clinical Chemists in Sweden. The external control system used is EQUALIS, Sweden and Bio Rad 

UKNEQAS, England. The instruments from Roche and Siemens are validated according to the IVD 

directive. The verification performed by the laboratory includes intra-assay precision, correctness of 

measure intervals, minimal detectable concentration, interferences, pre-analytical factors and blood 

collection and handling. All laboratory results reported from the laboratory and included in the study 

are within determined intra assay range for each assay method.”  

 

 

5. The Discussion should be revised to improve structure and be divided into paragraphs that address 

specific areas of importance and clinical relevance  

 

Reply: Discussion has now been divided in sections with subtitles:  

 

‘Principal findings’  

‘Strengths and limitations’  

‘Plasma biomarkers of inflammation and the outcome of ACS’  

‘Circulating inflammatory blood cells and the outcome of ACS’  

‘Conclusions and possible clinical implications’  
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6. More detail about limitations is required.  

 

Reply: We have amended the text under ‘Strengths and limitations’:  

 

“…There are limitations of the study that should be acknowledged. Biochemical analyses of fibrinogen 

and blood cells were performed over a period of four years. The hospital routine laboratory used 

standardised and certified methods, providing consistency over time. Analyses of hsCRP and SAA 

were performed using frozen samples stored at -80 C for 15 years; quality assurance work at the 

laboratory has shown that storage of samples at -80 C did not influence determined hsCRP and SAA 

levels. Furthermore, not all patients have complete data for laboratory analyses. In the different 

multivariate analyses performed, subjects with missing data for any included marker were 

automatically excluded, leaving about 70% left in the regression for the full model. Still, outcomes are 

strong and consistent with the age and sex adjusted model leaving 90% left in the regression. 

Furthermore, the overall patterns show a high internal consistency. As refined criteria and more 

sensitive and specific biomarkers are implemented the definition of MI continues to evolve. It is likely 

that some of the UA cases in our study would now been diagnosed as NSTEMI, using recent criteria 

required for MI diagnosis 8. As CHAPS is a single centre study, and treatments and risk factor profiles 

have partly developed since the study was performed, the results would therefore not necessarily be 

generalised to a broader modern population.”  

 

 

 

Reviewer: 2  

Reviewer Name: Lydia Poole  

Institution and Country: UCL, London, UK.  

 

1. More details of the blood collection are required. The MDD and intra assay range details are 

needed for all assays.  

 

Reply: The analyses were performed in the routine hospital laboratory in the Clinical Chemistry 

Department, using commercial assays and instruments described in the `Material and Methods 

section’. Technical details and assay ranges of assays can be found in product sheets of respective 

commercial vendor. All assays and instruments were subject to regular quality control and verification 

procedures in the laboratory to ensure consistency and accuracy. Test results reported from the 

laboratory showed according quality assurance for respective assay.  

 

We have expanded the Material and Methods section to address this, see reply to Reviewer 1, point 

4, (with additions in bold text)  

 

 

2. It appears from the tables that there was a large amount of missing data. This has been 

inadequately described in the methods. Analyses should have been performed on the same size 

sample throughout.  

 

Reply:  

We have amended the Material and Methods section (bold text):  

 

“Individuals with a missing variable were automatically excluded in the respective analysis, thus each 

multivariate analysis includes only those with full data for every variable included. E.g., for analyses of 

neutrophils 86 patients were excluded when adjusted for age and sex only, but 268 when also 

adjusting for smoking and duration of chest pain. Numbers remaining in the regression were 

accordingly 822 (90%) and 640 (70%), respectively. “  
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We have also amended Discussion under the section Strengths and Limitations (bold text)  

 

“Furthermore, not all patients have complete data for laboratory analyses. In the different multivariate 

analyses performed, subjects with missing data for any included marker were automatically excluded, 

leaving about 70% left in the regression for the full model. Still, outcomes are strong and consistent 

with the age and sex adjusted model leaving 90% left in the regression. Furthermore, the overall 

patterns show a high internal consistency.”  

 

3. It is not clear why you used a binary division for CRP and why the cut-off was so low (2mg/L) when 

the mean was so large. Further justification is needed. Secondary analyses using continuous data 

would help support the strength of your associations.  

 

Reply:  

We used a cutoff for hsCRP for categorising individuals with high and low risk, instead of analysing it 

as continuous variable (or in tertiles) as it was established by the JUPITER study (Ridker PM et al, 

Circulation 2003;108(19):2292-7) that individuals at possible high vascular risk because of an 

enhanced inflammatory response are indicated by hsCRP levels ≥2 mg/L. We have performed 

analysis using hsCRP as continuous variable and find this significant (OR 1.01, p=0.037), but have 

chosen to present the data for categorisation as we think this is more understandable.  

 

The ‘Materials and Methods’ section has been amended under ‘Statistical methods’ to include:  

 

“Plasma levels of hs-CRP were dichotomized at 2 mg/L to categorise individuals into high and low risk 

groups. This cut off is based on the JUPITER study, which selected individuals at high vascular risk 

because of an enhanced inflammatory response as indicated by hsCRP levels ≥2 mg/L 7. “  

 

We have also included one new reference:  

 

“7. Ridker PM, Group JS. Rosuvastatin in the primary prevention of cardiovascular disease among 

patients with low levels of low-density lipoprotein cholesterol and elevated high-sensitivity C-reactive 

protein: rationale and design of the JUPITER trial. Circulation 2003;108(19):2292-7.”  

 

 

 

4 Similarly I am unsure why you chose to split your other biomarkers into tertiles. Again, you need to 

justify this and perhaps support with continuous data analyses.  

 

Reply: For the other biomarkers, to similarly categorise into risk groups we choose to divide into 

tertiles to obtain meaningful numbers of relative risk, rather than presenting analyses based on 

continuous variables. However, we have now performed trend tests using the continuous format of 

the variables, and the results are presented as p values. However, for concentrations of fibrinogen, 

eosinophil cell count, and thrombocyte median cell volumes we entered the tertiles as a linear 

variable to test for trend due to skewed distributions of these variables.  

 

The ‘Material and Methods’ , ‘Statistical methods’ now includes:  

 

“For other biomarkers, to categorise into risk groups we divided these into tertiles, using tertile 1 as 

reference to obtain measures of relative risks. “  

 

5. P values need to be presented throughout your tables, so it is clear where the significant 

differences lie.  
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Reply: In the tables we choose to report continuous variables as mean value with 95% confidence 

interval, in accordance with BMJ open instruction. We have now modified the tables by including a p-

value for all tests, see table 2 and 3.  

 

6. Many of your results become non-significant after fully adjusting for covariates. There is a lot of 

data presented. It may have been better to pick out the most interesting findings to present in the 

tables, and report the non-significant findings in the text.  

 

Reply: We have excluded results for basophiles and lymphocytes from table 2 and table 3, and 

included the following text in the result section:  

 

“ In contrast, lymphocyte and basophil counts showed no association with outcome (data not shown).”  

 

7. Your analyses would have been strengthened by adjusting for BMI.  

 

Reply: We agree with the reviewer that this would have been interesting, however the study protocol 

did not include recording length of patients.  

 

8. Age could have been entered as a continuous variable if that level of information was available.  

 

Reply: We have in the revised version now used the continuous format of age in all analyses where 

age is a variable, or else when age was entered in the multivariate regressions as a covariate.  

 

9. Although you discuss your findings in detail in the discussion, the cross-sectional nature of your 

data make them difficult to interpret. Could it not be that why the greater inflammation observed is 

associated with MI, rather than UA, is because it is a more serious manifestation of ACS. i.e. aren't 

your results somewhat intuitive? The MI is causing greater inflammation rather than inflammation 

causing the MI?  

Reply:  

We agree fully that a myocardial injury in MI will result in an inflammatory response. However this 

inflammatory response measured as CRP has a known latency of 6-12 hours (see discussion) which 

is also supported by our results when we analyse hsCRP in relation to duration in MI patients and find 

a significant association but only in the group with a duration of 4 hrs (not observed in UA patients). 

To emphasise this, we have amended and modified the Discussion  

 

“It could be argued that elevation of inflammatory biomarkers in patients with ACS may reflect 

myocardial injury rather than underlying inflammation. However, fibrinogen, CRP and SAA are 

induced by cytokine signalling, e.g. by IL1, TNF and IL6 1 10 11, and due to a period of de novo 

synthesis and secretion of these proteins there is a time lag before a rise in plasma concentration 

becomes detectable during the acute phase of inflammation. The average lag time of this response is 

8 hours 10, and furthermore, in patients with MI there is a known latency of 6-12 hours from onset of 

chest pain to a rise in CRP plasma concentrations 12. In line with this, we observed a correlation 

between hsCRP and time only in MI patients where the duration between symptom onset and blood 

sampling exceeded 4 hours, indicating that the inflammatory response to myocardial injury had a lag 

time of several hours. “ 

VERSION 2 – REVIEW 

REVIEWER Julie Redfern 
The George Institute, Australia 

REVIEW RETURNED 04-Nov-2015 
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GENERAL COMMENTS Cross sectional study investigating aiming to determine if blood 
biomarkers of inflammation are associated specifically with post 
ACS patients (n=908). This is a substudy within the CHPAS Study. 
A few minor points are made below.  
• The measures are described but I think they could be detailed 
slightly more explicitly as ‘outcomes in the methods section.  
• There should be more discussion of limitations of this research  
• Another sentence relating to possible future research to develop 
the concept would be useful.  
• In terms of Table 1 – I think some basic medical history and gender 
information would be useful.  

 

REVIEWER Lydia Poole 
University College London, UK 

REVIEW RETURNED 17-Nov-2015 

 

GENERAL COMMENTS Thank you for revising your manuscript in response to the reviewers' 
suggestions. I have a few very minor points for further revision:  
- The study design section you have added on p.8 should also state 
the study design e.g. observational cohort study.  
- In your discussion you could move the strength and limitations 
section to come just before your conclusions.  
- In Table 1 p.27 it may be helpful to the reader to see a column 
called total, with the overall mean and SD for the sample 
demographics. I suggest this because in your analyses you group 
men and women together. It may be necessary to make the 
descriptive data for the bloods a separate table if this messes up 
your formatting (p.28 & 29).  
- Just so it's explicit in tables 2&3 please can you state which sex 
was the reference group (e.g. ref male) rather than saying male vs 
female?  
- In Table 3 (p.33) you show the covariates for hscrp and s-amyloid, 
but not the others. You may want to be consistent.  
- You may wish to use the word 'sex' and not 'gender' throughout 
e.g. p.12. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Julie Redfern  

Institution and Country: The George Institute, Australia.  

 

Cross sectional study investigating aiming to determine if blood biomarkers of inflammation are 

associated specifically with post ACS patients (n=908). This is a substudy within the CHPAS Study. A 

few minor points are made below.  

• The measures are described but I think they could be detailed slightly more explicitly as ‘outcomes 

in the methods section.  

 

Reply : We have added a section in Materials and Methods:  

‘Outcome measures  

Unstable angina or myocardial infarction as diagnosed at discharge from hospital.’  

 

• There should be more discussion of limitations of this research  
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Reply: We have added the following to the discussion about limitations, and included one new 

reference (Mackay DF et al, Heart 2010;96(19):1525-30):  

‘Smoking was defined as current smoker or non-smoker, and thus ex-smokers (cessation >1 month 

ago) were classified into the non-smoker group, however previous studies indicate that the increased 

risk for cardiovascular events associated with smoking decreases rapidly after smoking cessation 40. 

Furthermore, duration was based on time of onset as reported by patients at admission, which may 

confer a misclassification in some cases. ‘  

 

• Another sentence relating to possible future research to develop the concept would be useful.  

 

Reply: We have added a sentence to conclusion and possible clinical implications (2nd last 

sentence). The section now reads:  

‘In conclusion, while inflammation is well established as a major risk factor for development of CAD 

and risk of future events, our study indicate the further role of inflammation in a more severe outcome 

in the case of ACS. Our data suggests that neutrophil levels can have a prognostic value in patients 

with ACS, as previously suggested 17. The observed differences in ACS outcome associated with 

inflammation and blood cell profiles raise several hypotheses that warrant further investigation. It is 

possible that UA and MI represent different entities of ACS that involve different pathological 

mechanisms. Establishing such mechanisms at the cellular level could lead to optimisation of 

pharmacological treatment for CAD and ACS.  

 

• In terms of Table 1 – I think some basic medical history and gender information would be useful.  

 

Reply: Table 1 has been modified in accordance with comments of reviewer 2 (see below). Basic 

medical history (hypertension, diabetes) together with smoking, lipids and blood glucose homeostasis 

parameters are now presented as total and separated by sex. Details of current medication could not 

be systematically secured during the study.  

 

 

 

Reviewer: 2  

Reviewer Name: Lydia Poole  

Institution and Country: University College London, UK.  

 

Thank you for revising your manuscript in response to the reviewers' suggestions. I have a few very 

minor points for further revision:  

- The study design section you have added on p.8 should also state the study design e.g. 

observational cohort study.  

 

Reply: The study design section now reads  

We performed a sub-study of the Carlscrona Heart Attack Prognosis Study (CHAPS) of patients with 

suspected acute coronary syndrome. In this observational cohort sub-study we included patients 

diagnosed with myocardial infarction or with unstable angina.  

 

- In your discussion you could move the strength and limitations section to come just before your 

conclusions.  

 

Reply: The section has been moved down  

 

- In Table 1 p.27 it may be helpful to the reader to see a column called total, with the overall mean 

and SD for the sample demographics. I suggest this because in your analyses you group men and 

women together. It may be necessary to make the descriptive data for the bloods a separate table if 
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this messes up your formatting (p.28 & 29).  

 

Reply: The table 1 has been divided into table 1a and table 1b, where table 1a now include a column 

for total  

 

- Just so it's explicit in tables 2&3 please can you state which sex was the reference group (e.g. ref 

male) rather than saying male vs female?  

 

Reply: ‘Sex (male vs female)’ is now replaced by ‘Male sex’ in table 2 and 3, and in Materials and 

Methods, ‘Statistical methods’ we now state that females was used as reference group  

 

- In Table 3 (p.33) you show the covariates for hscrp and s-amyloid, but not the others. You may want 

to be consistent.  

 

Reply:  

We have now modified table 3, deleting the data for smoking and duration of symptoms for SAA, and 

show the results for these covariates only for the multivariate analysis of hsCRP. In Results we have 

added the following text to the last paragraph:  

‘In the multivariate models the outcome for smoking (highly significant) and duration of symptoms 

(borderline significant), were generally the same with all inflammatory biomarkers and is thus shown 

only in the first model with hsCRP.’  

 

- You may wish to use the word 'sex' and not 'gender' throughout e.g. p.12.  

Reply: Gender has been replaced by sex 
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