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INTRODUCTION

Out-of-hospital cardiac arrest (OHCA) represents a considerable health issue in France : the incidence was 46,000 OHCA per year in France according to French national cardiac arrest registry, and the 30-day survival ranged from 4.9% to 10.4% in case of immediate cardiopulmonary resuscitation (CPR). [START_REF] Luc | Epidemiology of out-of-hospital cardiac arrest: A French national incidence and mid-term survival rate study[END_REF] The initial management of OHCA is based on international guidelines, updated in 2020. 2 It is described as a "chain of survival", which includes firstly early recognition of the cardiac arrest and call to the emergency services (15 in France), secondly early CPR by bystander with chest compressions, early use of an automatic external defibrillator (AED), and finally advanced cardiac life support by the medical team, and in case of return of spontaneous circulation (ROSC), post resuscitation care. 2 Early bystander CPR and early defibrillation are the main determinants of survival after OHCA with favourable neurological outcome. 2,[START_REF] Hasselqvist-Ax | Early cardiopulmonary resuscitation in out-of-hospital cardiac arrest[END_REF][START_REF] Nakashima | Public-access defibrillation and neurological outcomes in patients with out-of-hospital cardiac arrest in Japan: a population-based cohort study[END_REF] Emergency Medical Services (EMS) response time, which is the time between call and first arrival of EMS, seems to be associated with survival after OHCA too, as it was shown in several observational studies 5 -13 : it enables CPR initiation and defibrillation if not already undergoing, or CPR optimization. Indeed, survival and survival with favourable neurological outcomes declines for each 1-minute increased response time 5 -8 and this association was found independently whether CPR was performed by bystander or not. [START_REF] Bürger | The Effect of Ambulance Response Time on Survival Following Out-of-Hospital Cardiac Arrest[END_REF][START_REF] Holmén | Shortening Ambulance Response Time Increases Survival in Out-of-Hospital Cardiac Arrest[END_REF] We aimed to study the effect of a late EMS response time on survival. Indeed, there are regional disparities in France with remote areas where EMS response time might be longer, and notably in Alpine Arc given the geographical conditions. Several studies 13 -19 found higher survival after OHCA in case of urban cardiac arrest than in case of rural cardiac arrest, however, there is no study to our knowledge on this subject in France. We aimed to study survival after OHCA in these remote areas, which we chose to define by a longer EMS response time. Moreover, we aimed to study modifiable prehospital factors on survival in this situation, and particularly first links of the "chain of survival".

The main objective of our study was to assess the effect of delay between the call and first EMS arrival (shorter or longer than 20 minutes) on 30-days survival with favourable neurological outcome, which was defined by a Cerebral Performance Category (CPC) score of 1 or 2. Secondary objectives were to assess effect of this delay on 30-days survival, survival at discharge, and ROSC occurrence. Furthermore, we aimed to study whether bystander CPR influences this relation or not.

MATERIAL AND METHODS

This is a retrospective, observational and multicentric study from the RENAU Cardiac Arrest Register between 2015 and 2020 in France.

1) French EMS System

French EMS system is a two-tiered system. On the one hand, the fire department sends firemen who are the first ones to arrive on scene and initiate basic life support with starting or optimizing CPR if it was started, defibrillation and ventilation. On the second hand, a physician-based system is triggered : it consists of a dispatch center on each French department (Service d'Aide Médical d'Urgence, SAMU) which can be reached by calling number "15", and several prehospital emergency services which are called Mobile Emergency and Resuscitation Services ("Service Mobile d'Urgence et de Réanimation" or "SMUR").

Each prehospital emergency service includes one or more mobile medical teams (MMT) composed of at least an emergency physician, a nurse and an ambulance driver.

For OHCA in France, the dispatch center sends a firefighters team and a mobile medical team if resuscitation is indicated. Before their arrival, it assists bystanders for CPR. Firefighters are generally the first ones on scene and will start or optimize CPR, defibrillation, and ventilation.

The MMT emergency physician decides to continue resuscitation or not and, if needed, to start advanced cardiac life support with airway management, epinephrine administration and correction of causal factors. [START_REF] Hansen | Time to epinephrine administration and survival from non-shockable out-ofhospital cardiac arrest among children and adults[END_REF] In case of ROSC, post resuscitation are started by MMT and the patient is promptly transported to hospital. [START_REF] Camuglia | Cardiac catheterization is associated with superior outcomes for survivors of out of hospital cardiac arrest: review and meta-analysis[END_REF][START_REF] Hassager | Out-of-hospital cardiac arrest: in-hospital intervention strategies[END_REF] Other prehospital services may play a part in cardiac arrest management like private ambulance, whose role is to transport patients to hospital, they can be send for OHCA by dispatch center mostly if cardiac arrest was not recognized at the call. First aid skier may be the first ones on scene too in case of OHCA on ski slopes, which could occur in Alpine Arc. Finally, a physician trained to emergency care can be sent in case of MMT time of arrival superior to 30 min ("médecin correspondant SAMU" or "MCS"). This register collects data on all OHCA managed by emergency medical services, such as firefighters, private ambulance, first aid skier, mobile emergency and resuscitation services (SMUR), physician sent by dispatch center (MCS). Each OHCA occurring in one of the three departments of North Alpine Region and for which Emergency Services have been sent, is collected since 2004. Each patient with OHCA registered between 2015 and 2020 was included. Exclusion criteria were EMS-witnessed OHCA, no medical resuscitation attempted, and missing data. We excluded non-witnessed OHCA too, as one of our objectives was to focus on bystander CPR.

3) Data Collection

Data are prospectively collected in the RENAU Cardiac Arrest Register : it collects 41 data concerning patient identity and characteristics, OHCAs characteristics and first aid actions, and patient outcomes. These data are based on the international Utstein-style criteria, which are international guidelines for a standardized description of OHCA. [START_REF] Cummins | Recommended guidelines for uniform reporting of data from out-of-hospital cardiac arrest: the Utstein Style[END_REF] The study variables recorded were patients characteristics (age, gender), year, location of OHCA (home or in a public place), whether OHCA was witnessed or not, cause of OHCA (cardiac or non-cardiac), initial cardiac rhythm (shockable or non-shockable) and whether a shock was delivered or not, whether CPR by bystander was initiated or not (and delay to bystander CPR, whether CPR was dispatch-assisted or not, use of public AED or not), EMS response time (interval from the call to the arrival of the first rescue vehicle) and nature of EMS responder (firefighters, MMT, private ambulance, first aid skier, physician), use of chest compression system, whether MMT was sent and its time of arrival (interval from the call to the arrival of MMT).

Variable of interest was time between the call and arrival of the first non-medical rescue vehicle (firefighters, private ambulance, first aid skier), which was referred as "EMS response time". MMT response time was recorded as a different variable.

4) Study End Points

Primary end point was 30-days survival with good neurological outcome, which was defined by Cerebral Performance Category (CPC) score of 1 or 2. CPC score is a functional outcome scale evaluating neurological performance : a score of 1 or 2 is commonly defined as "favourable outcome" with no or mild to moderate disability but with preserved independence for basic activities of daily living, whereas a score of 3 (severe cerebral disability), 4 (vegetative state) or 5 (death) is defined as "unfavourable outcome". We chose neurological outcome as primary outcome because it is clinically relevant and widely used for studies regarding survival after OHCA. Indeed, alteration of neurological outcome caused by hypoxic-ischaemic brain injury is the most detrimental outcome for OHCA survivors 2 and it is a predictor of long term survival after cardiac arrest. [START_REF] Jennett | Assessment of outcome after severe brain damage: a practical scale[END_REF][START_REF] Phelps | Cerebral Performance Category and long-term prognosis following out-ofhospital cardiac arrest[END_REF] Secondary outcomes were 30-days survival, survival at hospital discharge and ROSC occurrence. Data were collected through the RENAU Cardiac Arrest Register.

5) Statistical Analysis

Continuous variables were expressed as medians and interquartile ranges (IQR), and qualitative variables as numbers and percentages. Chi2 test, or Fisher exact test if necessary, was performed for each prehospital qualitative variable to compare the characteristics and outcomes between the two groups. For quantitative factors, Mann-Whitney test was performed to compare two groups. Statistical significance was set at p < 0.05. Multivariate logistic regression was used to assess association between EMS response time and our primary end point. It included 3 variables (home location, bystander CPR and delay of call to first MMT arrival), associated to our variable of interest (delay of call to first EMS arrival) and known to be associated with favourable neurological outcome according to previous literature. After adjustments on these selected variables, odds ratios (OR) for our primary outcome and 95% confidence intervals (CI) were assessed. We chose not to adjust on initial cardiac rhythm, given that the initial rhythm depends on EMS arrival : instead, we realized a stratification between shockable initial rhythm and non-shockable initial rhythm and compared adjusted odds ratios in these two groups.

In order to meet our secondary objectives, OR of different EMS response time by 5 minutes intervals for 30-days survival with CPC 1 or 2 were calculated. We studied EMS response time from 5 to more than 40 minutes, compared to inferior to 5 minutes. Then, we calculated these OR specifically among patients who received bystander CPR, compared to patient who did not. We compared cumulated survival of patients with bystander CPR to patients without bystander CPR using a Logrank test.

6) Ethics

The RENAU Cardiac Arrest Register received a favourable opinion from the Committee for the protection of persons (CPP) from Clermont-Ferrand and was declared to the CNIL (French data protection authority). Our study was validated by the scientifical RENAU committee.

RESULTS

1) Study Design

9033 OHCA were registered in the RENAU database from 2015 to 2020 (Figure 1). Among them, 4478 were witnessed by bystander : 2513 were non-witnessed, 1265 were witnessed by EMS, and data on bystander were missing for 777 OHCA. 712 patients were excluded because no medical resuscitation was attempted. 356 patients were excluded because data on EMS response time were missing. Overall, 3410 patients were included. Among them, 2883 were in the "early response group" (EMS response time was inferior to 20 minutes) and 527 were in the "late response group" (EMS response time was superior or equal to 20 minutes).

The median EMS response time was 12 min, IQR [8 -16]. 2) Baseline characteristics Baseline characteristics are presented table 1.

Home location of OHCA was more frequent in the late response group (p = 0.023). Bystander CPR was similar between the two groups. However, early bystander CPR (< 5min) was more frequent in the early response group (p < 0.001) and delay to bystander CPR was significantly shorter in this group (p < 0.001). In the early response group, patients were managed by firefighters more often than the other group, where patients were managed more often by ambulancers (p < 0.001).

Surprisingly, calling the number 15 (direct number for dispatch center) instead of another emergency number was significantly more frequent in the late response group (p = 0.012).

More frequently, physician was the first one on the scene in the late response group compared to the other group (p < 0.001) : indeed, in case of late EMS arrival, MMT is more likely to arrive earlier than firefighters or ambulance. Logically, delay to first CPR and delay to first defibrillation were significantly longer in the late group (p < 0.001). Delay to MMT arrival was significantly longer in this group too (p < 0.001). There were more shockable initial rhythm in the early response group than in the late response group, whereas non-shockable rhythm was more frequent in the late response group (p < 0.001). This can be explained by normal evolution of cardiac arrest, initial shockable rhythm (ventricular tachycardia or ventricular fibrillation) turning into asystole if OHCA was not managed early enough. Concerning initial cardiac rhythm, there were significantly more OHCA with initial shockable rhythm in the early response group than in the late response group (32.6% versus 20.0%, p < 0.001). However, we chose not to adjust on initial cardiac rhythm, given that the initial rhythm depends on EMS response time : logically, in case of ventricular tachycardia or ventricular fibrillation, cardiac rhythm will turn into asystole and first initial cardiac rhythm registered by EMS will be non-shockable in case of delayed EMS arrival. In order to study this repartition, we realized a stratification between shockable initial rhythm and nonshockable initial rhythm and compared adjusted odds ratios in these two groups (Table 3). We found no significant association between EMS response time and 30-days favourable neurological outcome neither in shockable rhythm group nor in non-shockable rhythm group.

Only home location stayed a prognostic factor in both groups, and bystander CPR was still significantly associated with survival in shockable rhythm group. The confidence interval in non-shockable initial rhythm group is wide (0.81 -14.98 for EMS response time), reflecting lack of cases in the non-shockable rhythm group : it can explain this non-significance. 

4) Odds Ratios of EMS response time by 5 min intervals

Table 4 shows OR of EMS response time by 5 min intervals for 30-days favourable neurological outcome, compared to EMS response time inferior to 5 min.

Results showed that from 5 to 30 minutes, delayed EMS response time was significantly associated with decreased probability of 30-days survival with CPC 1 or 2, compared to a delay inferior to 5 minutes. After 30 minutes, results became non-significant with wide confidence intervals including 1, reflecting lack of cases. The curve representing OR with their confidence intervals according to EMS response time by 5 min intervals showed that probability of favourable neurological outcome decreased according to EMS response time until 25 minutes (Figure 2). After that, results became uninterpretable given wide confidence intervals.

Table 4 andFigure We compared Odds Ratios of EMS response time by 5 min intervals for our main outcome, between patients for whom CPR was performed by bystander and patients for whom no bystander CPR was performed. Results are presented Table 5.

When CPR was performed by bystander, EMS response time was significantly associated with 30-days favourable neurological outcome. When no bystander CPR was performed, this association was non-significant. In both cases, OR seem to decrease with EMS response time, but this association was only significant in case of bystander CPR. Cumulative survival curve according to EMS response time was performed and compared between patients who received bystander CPR and patients who did not (Figure 5). It shows that cumulative survival was significantly higher in the bystander CPR group than in the no bystander CPR group (p < 0.001). Concerning bystander CPR, cumulative survival according to EMS response time was higher in case of bystander CPR compared with no bystander CPR. In subgroups analysis, we found that EMS response time was significantly associated with CPC 1 or 2 survival only in the bystander CPR group, related to lack of cases. Therefore, comparison of these relations between bystander CPR group and no bystander CPR group was not significant either.

These results are consistent with results of previous studies, showing that delayed EMS response time is associated with poorer neurological prognostic, even if these studies consider a shorter EMS response time. 5 -13 minutes 5 -13 but we intentionally chose a longer interval (20min), in order to focus on remote areas and meet our main objective.

2) Patients repartition

The repartition between the two groups was not significantly different among the years, even including 2020, when delays might be modified given the COVID pandemic.

Concerning initial CPR, we noticed that early bystander CPR (< 5min) was more frequent in the early response group (p < 0.001) and delay to bystander CPR was significantly shorter in this group (p < 0.001) : this can be explained by late recognition of Cardiac Arrest, resulting in late CPR initiation and late EMS arrival. On the same way, we explained the fact that patients were managed by firefighters more often in the early response group, whereas patients were managed by ambulancers more often in the late response group, by delayed recognition of cardiac arrest by dispatch center, which occured private ambulance sending instead of firefighters sending and may cause delayed EMS response time. Still, as firefighters and ambulancers play the same role on scene, it does not supposedly have an impact on patient outcome.

3) Further leads to explore

Our study shows that delay between first call and first EMS arrival is associated with 30-days favourable neurological outcome, even in isolated areas and delayed EMS arrival. To our knowledge, this is the first study in this subject realized in France. Our results showed that MMT response time seems associated with favourable neurological outcome either. Among previous studies, benefit of having a physician in the EMS team remains uncertain. 2,[START_REF] Bjornsson | Effect of replacing ambulance physicians with paramedics on outcome of resuscitation for prehospital cardiac arrest, Hjalti Mar Bjornsson[END_REF] In France, EMS system is a physician-based system, and, since 2016, access to medical emergency cares within 30 minutes is required in the whole French territory. These medical cares can be provided by MMT or by a physician sent by dispatch center (MCS). Our study shows that shorter MMT response time is associated with survival CPC 1-2 as well, and may suggest that a delay inferior to 20 minutes might be better than 30 minutes. This could also suggest benefit of having a physician in the EMS team and might be explored in further studies.

Secondly, our study shows that survival and neurological outcome were higher in case of bystander CPR, even if effect of bystander CPR on relation between EMS response time and neurological outcome was non-significant. This emphasizes importance of bystander CPR:

indeed, bystander CPR is the main determinant of survival after OHCA with favourable neurological outcome, immediate initiation of CPR can double or triple survival. 2,[START_REF] Hasselqvist-Ax | Early cardiopulmonary resuscitation in out-of-hospital cardiac arrest[END_REF] This highlights the importance of citizens education to recognize a cardiac arrest and start chest compressions as soon as possible. Emergency medical dispatcher play an essential role in initial bystander CPR, helping bystander to recognize cardiac arrest and instructing and assisting bystanders during CPR, while awaiting the arrival of the emergency medical services (EMS). 2 Defibrillation represents a key factor in improving survival after OHCA as well : survival in shockable OHCA decreases significantly with each minute of delay in defibrillation, highlighting importance of accessibility to AED and citizens training in the use of AEDs. 2 -4 Mobile phone technology develops over the last years to improve initial CPR : it is used indeed to alert trained citizens called "first responders" who could start CPR faster, and help to localize the closer AED to reduce the delay to defibrillation. 2 According to the report of the French National Academic in 2018, 70% of OHCA are witnessed but CPR is initiated in only 40% of OHCA and use of AED by bystander is only 1%. Citizens education and training is then still a major issue in OHCA management. [START_REF] Aliot | Arrêt cardiaque subit : pour une meilleure éducation du[END_REF] 

4) Limitations

Our study has several limitations. Firstly, it is a retrospective study as most of studies on this subject, and needs to be confirmed by further studies. Secondly, our main limitation was lack of cases, inducing lack of power in secondary analysis. Therefore, we could not conclude in our secondary objective, concerning influence of bystander CPR on relation between EMS response time and 30-days favourable neurological outcome.

Finally, some biases were present. Delay of OHCA recognition by bystander and dispatching physician was not known, and may be a confounding factor. In case of non-recognition of cardiac arrest, CPR and defibrillation would be started later, EMS and MMT arrival would be delayed and mortality is more likely to occur independently of EMS response time. However, our results stay significant even after adjustments on bystander CPR and on MMT arrival.

Other information was missing on the register, concerning MMT interventions, transport to hospital and in hospital management, which could be interesting to compare between two groups. Secondly, only patients for whom medical resuscitation was attempted, were included, in order to excluded patients already dead for a long time. Consequently, some patients were wrongly excluded, like patients for whom EMS response time was very delayed and medical resuscitation estimated useless by MMT physician. However, it can only induce lack of power of our study and not question our results. Thirdly, our definition of EMS response time was only non-medical EMS, whereas MMT response time was recorded separately. As a consequence, patients may be included in the late response group whereas MMT response time was inferior to 20 minutes, which could induce misclassification.

However, our results stay significant even after adjustment on MMT response time.

CONCLUSION

Delayed EMS response time was associated with decrease of survival with favourable neurological outcome, which implies loss of chance of survival in case of OHCA occurrence in remote areas. This highlights importance of EMS response time as a modifiable prehospital mortality factor, and necessity to reduce this delay as much as possible.

Bystander CPR remains a main prognostic factor even in case of delayed EMS response time:

this emphasizes importance of citizens training to OHCA recognition and CPR performance.

RESUMETITRE:

  Pronostic Neurologique en cas d'Arrivée Retardée des Premiers Secours lors d'un Arrêt Cardiaque Extra-Hospitalier. INTRODUCTION : L'objectif de notre étude est d'évaluer l'effet d'un délai d'arrivée des premiers secours non médicalisés tardif (supérieur ou égal à 20 minutes) sur la survie à 30 jours avec un pronostic neurologique favorable (score CPC à 1 ou 2) après la survenue d'un arrêt cardiaque extra-hospitalier (ACEH). Nous nous sommes également intéressés à l'influence de la réalisation d'une réanimation cardiopulmonaire (RCP) par le témoin sur cette relation. METHODES : Il s'agit d'une étude rétrospective, observationnelle et multicentrique à partir du registre des Arrêts Cardiaques du RENAU entre 2015 et 2020. Les critères d'exclusion étaient la survenue de l'ACEH devant les secours professionnels, l'absence de témoin, l'absence de tentative de réanimation médicale, et les données manquantes. RESULTATS : 3410 patients ont été inclus, dont 2883 avec un délai d'arrivée des premiers secours inférieur à 20 minutes et 527 avec un délai supérieur ou égal à 20 minutes. En analyse univariée, un délai d'arrivée des secours inférieur à 20 minutes était significativement associé à une augmentation de la survie à 30 jours avec un pronostic neurologique favorable (p < 0,001), ainsi qu'à une augmentation de la survie à 30 jours, de la survie à la sortie de l'hôpital, et de la survenue d'une récupération d'activité cardiaque spontanée. En analyse multivariée, une réponse des premiers secours inférieure à 20 minutes restait significativement associée à une augmentation de la survie à 30 jours avec pronostic neurologique favorable, avec un Odds Ratio ajusté à 2,26 (IC 95% [1,30 -3,91]). En analyse secondaire, la survie avec pronostic neurologique favorable décroit avec l'augmentation du délai d'arrivée des secours, dès 5 minutes. En s'intéressant à la réalisation d'une RCP par le témoin ou non, nous n'avons trouvé une relation significative entre le délai d'arrivée des secours et la survie à 30 jours avec pronostic neurologique favorable seulement en cas de RCP par le témoin. CONCLUSION : Un délai d'arrivée des premiers secours tardif est associé à une baisse de la survie à 30 jours avec pronostic neurologique favorable. La réalisation d'une RCP par le témoin reste associée à la survie avec bon pronostic neurologique, même en cas d'arrivée tardive des premiers secours. MOTS CLEFS : Arrêt cardiaque extra-hospitalier, service médical d'urgence, pronostic neurologique, délai d'arrivée des secours, réanimation cardio-pulmonaire ABSTRACT TITLE : Neurological Outcome Following Out-of-Hospital Cardiac Arrest in case of Delayed Ambulance Response Time. INTRODUCTION : We aimed to assess the effect of a delay between the call and first emergency medical services (EMS) arrival on scene longer than 20 minutes, on 30-days survival with favourable neurological outcome after out-of-hospital cardiac arrest (OHCA). We studied whether bystander cardiopulmonary resuscitation (CPR) influences this relation or not. METHODS : We performed a retrospective, observational and multicentric study from the RENAU Cardiac Arrest Register between 2015 and 2020 in France. Exclusion criteria were EMS-witnessed OHCA, non-witnessed OHCA, no medical resuscitation attempted, and missing data. Favourable neurological outcome was defined as a Cerebral Performance Category (CPC) score of 1 or 2.
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  2) Population Data were extracted from the RENAU database (REseau Nord Alpin des Urgences). The RENAU network aimed at organizing and standardizing emergency medical practices within the North Alpine region (French departments of Isère, Savoie, Haute Savoie), through guidelines and protocols publications, scientifical education sessions, and scientifical research projects. This network is organized in several emergency fields such as Cardiology (RESURCOR), Traumatology (TRENAU), Pneumology (RENAIR), Paediatrics (Baby RENAU) … and Cardiac Arrest through the Cardiac Arrest Register.

  Prehospital variables were recorded through a document completed by dispatching physician or firefighter physician for each OHCA, and then registered on the database by the RENAU clinical study technician. Data on outcomes were collected by the technician through hospitalization report and standardized questionnaire, concerning survival at discharge, and survey among patients and their family, concerning 30-days outcomes.
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Table 1 .

 1 Baseline Characteristics among the two groups

	EMS Response	EMS Response		
	Time < 20min	Time ≥ 20min	Total	p
	N = 2883	N = 527		

Table 2 .

 2 Adjusted OR of Prehospital Variables for 30-days survival with CPC 1-2

	Adjusted OR for 30-days survival
	with CPC 1-2 (95% CI)

Table 3 .

 3 Adjusted ORs of Prehospital Variables for 30-days survival with CPC 1-2, stratified by shockable or non-shockable initial cardiac rhythm.

		Adjusted OR for 30-days survival with CPC 1-2 (95% CI)
		Shockable initial rhythm	Non-shockable initial rhythm
		N = 1029	N = 2381
	Delay of call to first EMS arrival < 20min	2.11 (0.97 -4.59)	3.48 (0.81 -14.98)
	Home location	0.45 (0.31 -0.65)	0.35 (0.17 -0.71)
	Bystander CPR	3.11 (1.73 -5.58)	0.97 (0.46 -2.02)
	Delay of call to first MMT arrival < 20min	1.43 (0.99 -2.09)	0.72 (0.34 -1.52)

Table 5 and

 5 Figures 3 and 4 : OR of EMS response time by 5min intervals for 30-days survival with CPC 1-2, according to bystander CPR.

		OR of EMS response time for 30-days survival with
		CPC 1-2 (95% CI)
	EMS response time	No bystander CPR	Bystander CPR
	≥5 to <10 min	0.47 (0.15 -1.53)	0.47 (0.27 -0.82)
	≥10 to <15 min	0.35 (0.10 -1.16)	0.32 (0.18 -0.56)
	≥15 to <20 min	0.25 (0.06 -1.16)	0.22 (0.12 -0.42)
	≥20 min	0.32 (0.08 -1.33)	0.12 (0.05 -0.25)

  . Cumulative survival according to EMS response time between bystander CPR group and no bystander CPR group.

	DISCUSSION
	1) Our results
	Our results showed that EMS response time shorter than 20 min was significantly associated
	with 30-days favourable neurological outcome (OR 2.26, 95% CI [1.30 -3.91]),
	independently of bystander CPR and MMT arrival. That means CPC 1 or 2 survival was 2.26
	times higher when EMS response time was shorter than 20 minutes, in case of witnessed
	OHCA with attempted medical resuscitation. Survival at discharge, 30-days survival and
	ROSC occurrence were significantly higher in case of EMS response time shorter than 20
	minutes as well. In secondary analyses, we showed that 30-days favourable neurological
	outcome decreased as EMS response time increased, even after 5 minutes. These results
	highlight that delayed EMS arrival leads to a loss of chances of survival, even from the first
	minutes.

  Association between this relation and bystander interventions have already been studied too. Moon study 10 showed not only that neurological outcome decreased with EMS response time, but also that this decrease was slower if However, the effects of bystander interventions on 1-month survival with favourable neurological outcome decreased with increased EMS response time, and the difference between bystander interventions and no bystander interventions became statistically insignificant after 12 to 14 minutes of EMS response time. Similarly in Rajan study 11 , difference in 30-days survival between bystander CPR and no bystander CPR became statistically insignificant for EMS response time >13 minutes. Most studies concerning relation between survival and EMS response time consider an interval shorter than 15

	bystander CPR was performed : time interval for which good neurological outcome was
	significantly associated with EMS response time was 3 to 6 minutes in the non-bystander
	CPR group, versus this interval was 3 to 9 minutes in the bystander CPR group. Similarly,
	Ono study 12 found that EMS response time threshold associated with favourable neurological
	outcome was 1 min longer in case of bystander CPR. Moreover, Goto study 5 showed that

EMS response time thresholds associated with improved 1-month favourable neurological outcome were different according to the type of bystander CPR : this threshold was 13 minutes if bystander provided defibrillation and 11 minutes if bystander provided CPR without defibrillation.
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