Response to the Editors and Reviewers

Impact of Emergency Medical System transportation in ST-segment elevation myocardial infarction: a nationwide retrospective study 
Impacto do Transporte por Viatura Médica de Emergência e Reanimação no Enfarte Agudo do Miocárdio com elevação do segmento ST: estudo retrospetivo nacional 

Júlio Gil Pereira, Luís Abreu, Hugo Antunes, Maria Luísa Gonçalves, Bruno Marmelo, Davide Moreira, Luís Nunes, Jorge Oliveira Santos, on the behalf of the Portuguese National Registry of Acute Coronary Syndromes
The authors would like to begin by thanking the Editor and the Reviewers for their suggestions and comments which will undoubtably improve the quality of the manuscript.
The following is a response to your suggestions.

Response to the Editor:

Comment 1: com o objectivo de optimizar a legibilidade do seu artigo e assim incrementar potencialmente as citações do mesmo, recomendamos que os conteúdos redigidos em inglês sejam revistos por um "native speaker", tradutor qualificado ou empresa especializada em serviços de "language polishing"
 - Como recomendado, o manuscrito foi previamente apresentado a um medico norte-americano.

Comment 2: uma vez que a linha de autoria inclui uma instituição, solicitamos aos autores que entreguem com a nova versão, Declaração do RNSCA que ateste a representatividade efectiva dos autores. Esta declaração deverá ser redigida em papel de carta timbrado, e assinada por quem tenha poderes para vincultar a isntituição em causa

- Como solicitado, foi requerida uma declaração por parte do RNSCA, que segue em anexo.

Comments 3, 4, 5 e 7 : o resumo e o abstract não deverão incluir abreviaturas; - o resumo e o abstract deverão reflectir fielmente a estrutura do artigo, pelo que é necessário que incluam um parágrafo independente relativo ao capítulo "Discussão"; - no corpo do manuscrito as referências deverão ser assinaladas em sobrescrito (expoente), a seguir a vírgulas (,) e pontos finais (.), ou antes de ponto e vírgula (;) e dois pontos (:); na listagem final de referências deverão ser identificados os seis primeiros autores das obras consultadas, e só depois fazer-se uso da expressão "et al"
- Foram feitas as correções requeridas

Comment 6: o texto não indica a obtenção de aprovação por comissão de ética, pelo que a mesma deverá ser incluída. Caso não tenha sido solicitada, os autores deverão incluir a respectiva justificação
- Os dados utilizados no manuscrito pertencem ao RNSCA, que é a organização responsável pelo tratamento estatístico dos dados e tem aprovação pela Comissão de Ética

Response to Revisor C:

Comment 1: First of all, I suggest authors to cut this part of the title «… of 5702 patients».
- As recommended, the title was improved
Comment 2: Section Population and Methods: First, I suggest rearranging this section - Title: Materials and Methods as is usual in the template of AMP and I also suggest splitting this section into: Participants and Data analysis. As authors highlight in the Limitations they do not work with the population. − In fact, the 5702 patients end up being a sample. Thus, authors should replace the term population by patients, as is the usual in research with patients. Authors use the expression subsample

- As recommended, this section was altered
Comment 3: Section Results - Authors should revise all this section because they do not report the statistical results!!!! Even when they mention significant effects! In opposite they report statistical results in the Discussion. It is not supposed to report them there. Please see all my comments in the original document in Section Results.
- As recommended, this section was altered
Comment 4: I am also concerned because authors found a significant effect from the variable year, but they did not use it as control variable. As it can be read in Figure 2, VMER use increase significantly throughout the years. If authors really wanted «…to determine the real-world impact of VMER transportation in patients with STEMI in Portugal», they should control the variable VMER use across the years in logistic regression
- The authors agree that would be an interesting take on the issue. However, the raw data is analyzed by the RNSCA and only the results after statistical analysis are given to the authors. Thus, we cannot make any further statistical analysis on such a short period of time, since we do not have access to the raw data.
Comment 5: if I correctly understood authors used bivariate analysis to check in-hospital mortality (as we can see in Table 5). But if they already known that «…population transported by VMER represents patients of higher risk» they should test multivariate models to be able to incorporate control variables in order to really understand how the relationship between the EMS transport and rate mortality is after controlled a set of important variables.
- Originally, this paper had a number of other tables, which some of the authors thought would make the paper long and tedious. Also, there were word restraints. Thus, some of the tables were removed, namely tables pertaining comparations including different Killip-Kimball classes. GRACE score and patients with cardiac arrest (which were mostly underwhelmingly negative) and predictor of worst outcome (which included multivariate models). As referred above, the authors don’t have access to the raw data, so it is not possible to proceed with further statistical analysis on such short notice. 
- The authors would like to share some of the tables that were in the previous version of the paper:

Table 6. In-Hospital Mortality and Main Complications in each of Killip-Kimball class and in patients with Cardiac Arrest at Admission

	
	STEMI transported by Emergency Vehicles (n=1474)
	STEMI transported through other means (n=4228)
	p

	Killip-Kimball class I (n=4863)

	Heart Failure, n (%)
	115 (9.2)
	423 (11.7)
	0.014

	Shock, n (%)
	39 (3.1)
	95 (2.6)
	0.375

	Sustained Ventricular Tachycardia, n (%)
	32 (2.6)
	71 (2.0)
	0.214

	Aborted Cardiac Arrest, n (%)
	78 (6.2)
	134 (3.7)
	<0.001

	In-hospital Mortality
	35 (2.8)
	102 (2.8)
	0.958

	Killip-Kimball class II (n=470)

	Heart Failure, n (%)
	69 (61.6)
	246 (68.7)
	0.163

	Shock, n (%)
	17 (17.3)
	47 (13.2)
	0.290

	Sustained Ventricular Tachycardia, n (%)
	12 (10.7)
	19 (5.3)
	0.044

	Aborted Cardiac Arrest, n (%)
	15 (13.4)
	25 (7.0)
	0.034

	In-hospital Mortality
	15 (13.4)
	48 (13.4)
	0.995

	Killip-Kimball class III (n=129)

	Heart Failure, n (%)
	29 (70.7)
	66 (75.0)
	0.608

	Shock, n (%)
	10 (24.4)
	9 (10.2)
	0.035

	Sustained Ventricular Tachycardia, n (%)
	5 (12.2)
	7 (8.0)
	0.754

	Aborted Cardiac Arrest, n (%)
	5 (12.4)
	7 (8.0)
	0.518

	In-hospital Mortality
	8 (19.5)
	14 (15.9)
	0.612

	Killip-Kimball class IV (n=205)

	Heart Failure, n (%)
	42 (68.9)
	111 (77.1)
	0.216

	Shock, n (%)
	41 (68.3)
	105 (72.9)
	0.508

	Sustained Ventricular Tachycardia, n (%)
	10 (16.4)
	11 (7.6)
	0.059

	Aborted Cardiac Arrest, n (%)
	21 (34.4)
	45 (31.3)
	0.656

	In-hospital Mortality
	24 (39.3)
	48 (33.3)
	0.410

	With Cardiac Arrest at Admission (n=46)

	Heart Failure, n (%)
	14 (53.8)
	11 (55.0)
	0.938

	Shock, n (%)
	10 (38.5)
	7 (35.0)
	0.809

	Sustained Ventricular Tachycardia, n (%)
	6 (23.1)
	3 (15.0)
	0.711

	Aborted Cardiac Arrest, n (%)
	23 (88.5)
	16 (80.0)
	0.682

	In-hospital Mortality
	7 (26.9)
	8 (40.0)
	0.348

	With low risk according to the GRACE Score

	Heart Failure, n (%)
	1 (2.1)
	2 (1.6)
	1.000

	Shock, n (%)
	0 (0)
	1 (0.8)
	0.086

	Sustained Ventricular Tachycardia, n (%)
	0 (0.0)
	2 (1.6)
	1.000

	Aborted Cardiac Arrest, n (%)
	1 (2.1)
	8 (6.2)
	0.448

	In-hospital Mortality
	0 (0)
	0 (0)
	1.00

	With medium risk according to the GRACE Score

	Heart Failure, n (%)
	19 (5.4)
	74 (7.1)
	0.263

	Shock, n (%)
	6 (1.7)
	6 (0.6)
	0.086

	Sustained Ventricular Tachycardia, n (%)
	2 (0.6)
	14 (1.3)
	0.385

	Aborted Cardiac Arrest, n (%)
	21 (5.9)
	38 (3.6)
	0.063

	In-hospital Mortality
	2 (0.6)
	5 (0.5)
	1.00

	With high risk according to the GRACE Score

	Heart Failure, n (%)
	224 (22.0)
	698 (25.5)
	0.028

	Shock, n (%)
	96 (9.5)
	226 (8.3)
	0.257

	Sustained Ventricular Tachycardia, n (%)
	52 (5.1)
	89 (3.3)
	0.008

	Aborted Cardiac Arrest, n (%)
	94 (9.3)
	151 (5.5)
	<0.001

	In-hospital Mortality
	68 (6.7)
	185 (6.8)
	0.947


Table 7. Predictors of worst outcome in patients transported by VMER

	Table 7 A. Predictors of Heart Failure (HF)

Hosmer-Lemeshow test P-value of 0,067; AUC (CI 95%) of 0.822 (0.788; 0.855)

	Predictors
	Beta
	OR
	Confidence Interval 95%
	p

	Previous HF
	1.867
	6.47
	2.23 – 18.74
	0.001

	COPD
	1.260
	3.52
	1.72 – 7.23
	0.001

	BP < 90mmHg
	1.659
	5.25
	3.02 – 9.15
	<0.001

	AFib
	1.049
	2.86
	1.60 – 5.11
	<0.001

	LVEF < 50%
	1.167
	3.21
	2.14 – 4.83
	<0.001

	Multivessel disease
	0.651
	1.92
	1.30 – 2.83
	0.001

	Table 7 B. Predictors of Shock

Hosmer-Lemeshow test P-value of 0,378; AUC (CI 95%) of 0.866 (0.829; 0.902)

	Predictors
	Beta
	OR
	Confidence Interval 95%
	p

	Female sex
	0.728
	2.07
	1.23 – 3.48
	0.006

	Peripheral artery disease
	1.284
	3.61
	1.43 – 9.14
	0.007

	COPD
	1.830
	6.23
	2.88 – 13.50
	<0.001

	HR > 100 bpm
	0.686
	1.99
	1.14 – 3.46
	0.016

	BP < 90 mmHg
	2.480
	11.94
	6.71 – 21.23
	<0.001

	LVEF < 50%
	1.236
	3.44
	1.98 – 5.98
	<0.001

	Table 7 C. Predictors of Ventricular Arrhythmias

Hosmer-Lemeshow test P-value of 0,211; AUC (CI 95%) of 0.813 (0.757; 0.869)

	Predictors
	Beta
	OR
	Confidence Interval 95%
	p

	Peripheral artery disease
	1.503
	4.50
	1.66 – 12.14
	0.003

	Syncope
	1.901
	6.69
	2.34 – 19.13
	<0.001

	KK Class >1
	1.268
	3.55
	1.91 – 6.60
	<0.001

	LVFE < 50%
	1.381
	3.98
	1.99 – 7.97
	<0.001

	Table 7 D. Predictors of Cardiac Arrest during hospitalization

Hosmer-Lemeshow test P-value of 0,408; AUC (CI 95%) of 0.797 (0.746; 0.848)

	Predictors
	Beta
	OR
	Confidence Interval 95%
	p

	Peripheral artery disease
	1.164
	3.20
	1.19 – 8.63
	0.021

	COPD
	1.556
	4.74
	2.03 – 11.05
	<0.001

	LBBB de novo
	2.815
	16.69
	2.69 – 103.69
	0.003

	HR > 100 bpm
	0.845
	2.33
	1.30 – 4.16
	0.004

	Shock
	1.502
	4.49
	2.05 – 9.82
	<0.001

	QRS with RBBB
	1.136
	3.11
	1.37 – 7.08
	0.007

	Previous use of amiodarone
	2.141
	8.51
	1.55 – 46.79
	0.014

	Family history of IHD
	1.338
	3.81
	1.96 – 7.41
	<0.001

	Table 7 E. Predictors of In-hospital Mortality

Hosmer-Lemeshow test P-value of 0,657; AUC (CI 95%) of 0.946 (0.926; 0.967)

	Predictors
	Beta
	OR
	Confidence Interval 95%
	p

	Female sex
	1.517
	4.56
	2.15 – 9.67
	<0.001

	Valve disease
	2.806
	14.98
	1.18 – 189.48
	0.037

	Chronic Kidney Disease
	1.753
	5.77
	1.41 – 23.67
	0.015

	Cardiac Arrest at admission
	1.918
	6.81
	1.66 – 27.94
	0.008

	KK Class 4 
	2.563
	12.97
	5.24 – 32.12
	<0.001

	AFib
	2.356
	10.55
	4.60 – 24-19
	<0.001

	QRS with RBBB
	1.704
	5.50
	1.98 – 15.25
	0.001

	LVEF < 50%
	2.346
	10.44
	3.64 – 29.91
	<0.001

	Multivessel disease
	0.985
	2.68
	1.09 – 6.56
	0.031


Comment 6: Section Discussion: Why are the first two (long) paragraphs in the Discussion? They contextualize the topic.

- The authors opted to write the first two paragraphs to try and contextualize the topic, since it is not expected that the paper is only to be read by Portuguese readers. 

Changes in the paper

Comment: Was the normality checked?
- Statistical analysis was all done by RNSCA and according to them all statistical assumptions were accounted for.
Comment: Do not put t-test in the plural 
– it was changed as recommended.
Comment: Did authors test several models but only report the last one after stepwise procedure, Am I correct? 
– Again, statistical analysis was all done by RNSCA, but the authors believe so.
Comment: For me it is not clear why authors put the expression in the plural?  How many models did the authors test? 
– The expression was changed to singular.
Comment: Why did authors decide do not report these results 
– As stated above, some of the authors though the paper became too long and tedious. Above, there are table that were in the first draft of the paper to exemplify which data has been removed.
Comment: I suggest Patients’ Characteristics. As I explained before I suggest do not use the term population 
– Changed as recommended.
Comment: Where are the results that sustained these statements? Sorry but I do not see the variables in Table 2. Why the authors did not report the results along the text?
- The results are presented at the end of Table 1
Comment: Did you verify Chi-Square Test Assumptions? The authors present a lot of residual categories.
- Statistical analysis was all done by RNSCA and according to them all statistical assumptions were accounted for.
Comment: When making such statements we must provide statistical results regarding the evolution of VMER use in different regions.
- Figure 1 shows the temporal trend of VMER use throughout the different regions and beneath it is displayed Chi-squared test for Trend: Northern region p=0.078; Central region p<0.001 and Southern region and Islands p<0.001.

Comment: Please report data regarding the treatment timings.
- The authors display the difference in treatment timings in Table 3.
Comment: When we mention significant effects or significant differences, we must prove using data. At least the p-value must be reported in the text. 
- The authors agree that data should be shown alongside the text, thus the changes were made as recommended. However, some of the authors believed the results would be shown side by side with the text, thus removing the need for p-values. 
Comment: if I correctly understood authors used bivariate analysis to check in-hospital mortality. But if they already known that «…population transported by VMER represents patients of higher risk» they should test multivariate models to be able to incorporate control variables in order to really understand if after controlled a set of important variables how is the relationship between the EMS transport and rate mortality.
- That evaluation was made in some of the tables which were removed due to words restraint and to ensure the paper would not become too long and tedious, as stated above. Some of the tables are displayed in this document above and can be used if the reviewers deem it appropriate, but the results were underwhelmingly negative. Again, the authors do not have access to the raw data, so further statistical analysis is dependent on RNSCA. However, when this paper was first being made, several multivariate models were tested in order to truly ascertain that relationship but since the results were negative, no further testing was pursued.

Comment: Thus, the participants used in the study did not represente a population!
- The authors agree and have changed population to participant.

Comment: From this table we can conclude that authors calculated statistical tests using so many residual categories!!!! And in other cases they used categories with more than 90% For those situations I suggest only report descriptive data. 
- Statistical analysis was all done by RNSCA and according to them all statistical assumptions were accounted for. The results were transcribed as they were given to the authors.
Comment: How dis authors obtain Beta coefficients? SPSS outputs only provide B coefficients and OR. I made the calculations and the coefficients reported by Beta were in fact B coefficients (logged odds). I am really worried about the use of this variable. As we can see in Table 1 low weight is a residual category.
- Statistical analysis was all done by RNSCA and according to them all statistical assumptions were accounted for. The results were transcribed as they were given to the authors

Comment: Again, the same problem mentioned above about Table 1. Statistical tests were made even the categories showed residual frequencies 

- Statistical analysis was all done by RNSCA and according to them all statistical assumptions were accounted for. The results were transcribed as they were given to the authors

Comment: The expression «percentage of VMER use» should be putted in the Y axis It is not clear what percentages authors used? Did they want to present percentage of VMER use per year within each region? If I am correct why percentages do not sum 100% by year?
- The percentages used were of patients with STEMI transported by VMER in each region.

Comment: I suggest putting the information about chi-square in the footnote of the figure. I also suggest replacing the expression chi-squared by chi-square 

- The changes were made as recommended.
Response to Revisor F:

Comment 1: The objectives and methods are clearly presented. In the methods, regarding the selected variables that could impact on adverse events and mortality, there is no mention on troponins assessment, which could be a key parameter with impact on mortality as representing the amount of necrosis in relation to time of reperfusion and severity of disease. This parameter, if available, should be added to the analysis since this could help explaining the impact on MACE and HF. Please comment.

· The authors agree that the troponin level could add information regarding the extent of necrosis. However, when a patient is inserted in the RNSCA, the maximum troponin level is not included in the information collected, thus it cannot be studied upon.

Comment 2: The rResults are generally properly presented. However, the last paragraph of this heading should be presented in the Discussion (instead of the Results), appropriately inserted in the mortality discussion.

· That section was shortened since the authors agree it does not belong in the Results section

Comment 3: The authors could demonstrate in their analysis that EMS transportation was associated in reducing time delays regarding the start of reperfusion treatment, namely when concerning the P-PCI timing. However, looking at Table 3, time between FTC and needle were not different between the 2 groups, while the time from FMC and balloon was significantly higher for Group 2. Please comment on the possible hypothesis for these findings, which are not clear.

· The only timings that were not significantly different were timings regarding fibrinolytic therapy. That issue is addressed in the sixth paragraph of the Discussion section.

Comment 4: In the discussion heading, there are several statements to clarify. In page 8, the authors say that “Fordyce et al proved that, even though reperfusion times and system-delay was significantly reduced, mortality remained unchanged” and then “Thus, EMS transportation is crucial in reducing system-delay”, which are unrelated statements. 
· The authors agree with the reviewer and have changed the phrasing.

Comment 5: Later, in the same paragraph, the authors state that “However, despite the benefits the EMS seems to carry, most published studies do not seem to report reduced mortality”. Please comment and hypothesise reasons for the lack impact of EMS on in-hospital and long-term mortality, both described in some previous papers as well as the present one, since this is the core of the early reperfusion strategy.

· Perhaps what is most striking in this paper is, since it is undeniable that EMS transportation reduces significantly reperfusion timings, it does not amount to a mortality benefit, which has also been described in literature. The authors try to explain the reasons in the seventh paragraph of the Discussion section, and the main hypothesis is that Emergency Medical System use did not translate in lower in-hospital mortality, probably due to confounding factors of higher disease severity and comorbidity.
Comment 6: Following the authors statement that Group 1 included patients with higher risk based on more frequent occlusion of LM, LAD and RCA, but in fact Group 2 patients had more frequent intra-aortic balloon pump and non-invasive ventilation, suggesting to be also a high risk profile. Please comment how the EMS strategy could have had impact on the outcomes of the 2 groups considering their different profiles. In fact, among others, the amount of necrosis could act as a confounder and should be key to have information on the troponins levels in order to better understand the in-hospital events.

· These results were difficult to interpret. On one hand, VMER is generally activated in more serious cases (cardiac arrest, VT, need for invasive ventilation), so the presentation of the ACS seems to dictate the activation of EMS. Thus, it represents a higher risk profile population. However, when comparing groups that seem to share the same risk profile (same Killip-Kimball class, GRACE score and whatnot), VMER, perhaps surprisingly, does not amount to a mortality benefit. On the other hand, the use of IABP and non-invasive ventilation was significantly related to the occurrence of heart failure, which the authors believe it to be directly related to the amount of myocardium salvaged through early reperfusion. However, it’s undeniable that it is also related to more serious cases, but whose approach was probably altered during hospitalization, and not directly related to EMS intervention.
