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Editorial

After the lights and sirens: Patient access delay in
cardiac arrest

Out-of-hospital cardiac arrest (OHCA) is a leading cause of global
mortality.1 Survival after OHCA is associated with many factors
including rapid initiation of cardiopulmonary resuscitation (CPR) and
defibrillation.2�4 Every minute of delay in providing CPR and
defibrillation correlates with a 7%�10% decrease in survival.2

Previous investigations have demonstrated improved survival with
a decrease in the 9-1-1 call to emergency medical service (EMS)
arrival on scene interval,5�7 but few have looked at the vehicle arrival
on scene to personnel arrival at the patient, or curb-to-care (CTC)
interval.5,6 Delay in access to patients not on the ground floor, or
“vertical access delay,” has been shown to cause longer CTC intervals
and lower survival to hospital discharge.8�10 This led to the question:
is a shorter CTC interval associated with better outcomes for patients
with OHCA?

In this issue of Resuscitation, Sinden and colleagues investigate
this question for patients with non-traumatic OHCA.11 The authors
performed a secondary analysis of the data obtained in the
Resuscitation Outcomes Consortium's “A Randomized Trial of
Continuous Versus Interrupted Chest Comparisons in Out-of-Hospital
Cardiac Arrest” (the “CCC Trial”).12 This trial included over 26,000
participants with non-traumatic OHCA between June 6, 2011 and
May 28, 2015 and spanned 10 regional centers in both the United
States and Canada. The CTC intervals were grouped into quartiles
(�62, 63�115, 116�180 and �181 s) and compared using a logistic
regression model adjusted for covariates associated with OHCA
outcomes. The authors found significant differences between the
shortest quartile and each of the two longest quartiles for both survival
with favorable neurological status [aOR 0.77 (0.66�0.89) and
aOR 0.66 (0.56�0.77)] and survival to hospital discharge [aOR
0.79 (0.68�0.89) and aOR 0.67 (0.58�0.78)].

Sinden et al. further hypothesized that the adverse effect of
increased CTC could be potentially blunted by bystander CPR. While
favorable outcomes were more common in patients who received
bystander CPR for all quartiles, bystander care did not ameliorate the
impact of longer CTC intervals. Much of the previous literature
investigating CTC was performed in urban settings8,10; the “CCC Trial”
dataset includes participants from rural and suburban regions in
addition to urban environments. This diversity and the large sample
size support the generalizability of these findings.

It is essential to consider the limitations of this study. Event times
were collected in two forms: manually recorded provider “watch” times
and times recorded by dispatch or on the defibrillator. The manually
recorded times introduce potential error. Another possible reason for

inaccuracy of time documentation is that providers may have initiated
other interventions before turningon thedefibrillator,whichwas used as
the marker for arrival at patient. While the authors controlled for many of
the common variables associated with OHCA outcomes, they did
propose an additional potential confounder:EMSpersonnelmotivation.
They suggest that shorter CTC intervals may in part represent more
motivated providers who not only hasten to the patient, but also perform
superior care. While not directly investigated in this study, this
conjecture is potentially valid and deserves further inquiry.

The results of this study are not unexpected, but they are still
important. The findings support implementing mechanisms to facilitate
faster EMS access to patients once the wheels stop. Given the superior
outcomes in the �62 s group when compared to the �116 s groups, the
authors suggest a 2-min CTC threshold as a quality metric for EMS
agencies. Cases that fail to meet this cutoff could be retrospectively
reviewed in order to develop new strategies or processes to improve
EMS access to patients in those locations. These might include having
dispatch centers directing callers to meet EMSif entry site isnot obvious
and assuring responders have building entry codes or access keys/
devices. The authors discovered variation in CTC intervals between the
49 enrolling clusters. While not directly evaluated, this variability
suggests that some regions may have better systemwide methods in
place to optimize patient access after arrival on scene and that
opportunity for improvement exists in other systems.

This report might be considered untimely news as it comes when
the Covid-19 pandemic now requires responders to don additional
personal protective equipment (PPE) from what has historically been
used for EMS response to OHCA.13 Application of this additional PPE
may be associated with longer CTC intervals14; however, there are
proposed strategies to help mitigate this delay.15,16

So where do we go from here? This study provides good-quality
evidence that the CTC interval is an important component of the total
response time and impacts survival and neurological outcomes. EMS
agencies should assess their CTC intervals and make efforts to
shorten these times as much as possible. Facilitating prompt access
to the patient after the lights and sirens are no longer able to help will
improve patient outcomes.

Conflict of interest

Dr Mosesso participates in post-market AED surveillance research for
Philips.

R E S U S C I T A T I O N 1 5 5 ( 2 0 2 0 ) 2 3 4 �2 3 5

Available online at www.sciencedirect.com

Resuscitation
jou r n al ho m epag e: ww w.els evier .c o m/lo c ate / res u sc i ta t ion

http://crossmark.crossref.org/dialog/?doi=10.1016/j.resuscitation.2020.07.027&domain=pdf
https://doi.org/10.1016/j.resuscitation.2020.07.027
http://www.sciencedirect.com/science/journal/03009572
www.elsevier.com/locate/resuscitation


R E F E R E N C E S

1. Myat A, Song KJ, Rea T. Out-of-hospital cardiac arrest: current
concepts. Lancet 2018;391:970�9, doi:http://dx.doi.org/10.1016/
S0140-6736(18)30472-0.

2. Hsia RY, Huang D, Mann NC, et al. A US National Study of the
association between income and ambulance response time in cardiac
arrest. JAMA Netw Open 2018;1:e185202, doi:http://dx.doi.org/
10.1001/jamanetworkopen.2018.5202 Published 2018 Nov 2.

3. Balan P, Hsi B, Thangam M, et al. The cardiac arrest survival score: a
predictive algorithm for in-hospital mortality after out-of-hospital
cardiac arrest. Resuscitation 2019;144:46�53, doi:http://dx.doi.org/
10.1016/j.resuscitation.2019.09.009.

4. McNally B, Robb R, Mehta M, et al. Out-of-hospital cardiac arrest
surveillance � Cardiac Arrest Registry to Enhance Survival (CARES),
United States, October 1, 2005�December 31, 2010. MMWR Surveill
Summ 2011;60:1�19.

5. DeRuyter NP, Husain S, Yin L, et al. The impact of first responder
turnout and curb-to-care intervals on survival from out-of-hospital
cardiac arrest. Resuscitation 2017;113:51�5, doi:http://dx.doi.org/
10.1016/j.resuscitation.2017.01.015.

6. Nichol G, Cobb LA, Yin L, et al. Briefer activation time is associated with
better outcomes after out-of-hospital cardiac arrest. Resuscitation
2016;107:139�44, doi:http://dx.doi.org/10.1016/j.
resuscitation.2016.06.040.

7. Pell JP, Sirel JM, Marsden AK, Ford I, Cobbe SM. Effect of reducing
ambulance response times on deaths from out of hospital cardiac
arrest: cohort study. BMJ 2001;322:1385�8, doi:http://dx.doi.org/
10.1136/bmj.322.7299.1385.

8. Drennan IR, Strum RP, Byers A, et al. Out-of-hospital cardiac arrest in
high-rise buildings: delays to patient care and effect on survival. CMAJ
2016;188:413�9, doi:http://dx.doi.org/10.1503/cmaj.150544.

9. Silverman RA, Galea S, Blaney S, et al. The “vertical response time”:
barriers to ambulance response in an urban area. Acad Emerg Med
2007;14:772�8, doi:http://dx.doi.org/10.1197/j.aem.2007.04.016.

10. Lateef F, Anantharaman V. Delays in the EMS response to and the
evacuation of patients in high-rise buildings in Singapore. Prehosp
Emerg Care 2000;4:327�32, doi:http://dx.doi.org/10.1080/
10903120090941047.

11. Sinden S, Heidet M, Scheuermeyer F, et al. The association of scene-
access delay and survival with favourable neurological status in

patients with out-of-hospital cardiac arrest. Resuscitation
2020;155:211�8, doi:http://dx.doi.org/10.1016/j.
resuscitation.2020.05.047.

12. Brown SP, Wang H, Aufderheide TP, et al. A randomized trial of
continuous versus interrupted chest compressions in out-of-hospital
cardiac arrest: rationale for and design of the Resuscitation
Outcomes Consortium Continuous Chest Compressions Trial. Am
Heart J 2015;169:334�41, doi:http://dx.doi.org/10.1016/j.ahj.2014.
11.011 e5.

13. CDC website https://www.cdc.gov/coronavirus/2019-ncov/hcp/
guidance-for-ems.html. Date Accessed: July 12, 2020.

14. Abrahamson SD, Canzian S, Brunet F. Using simulation for training
and to change protocol during the outbreak of severe acute respiratory
syndrome. Crit Care 2006;10:R3.

15. Watson L, Sault W, Gwyn R, et al. The “delay effect” of donning a gown
during cardiopulmonary resuscitation in a simulation model. CJEM
2008;10:333�8.

16. Thorne CJ, Ainsworth M. COVID-19 resuscitation guidelines: a blanket
rule for everyone? [published online ahead of print, 2020 Jun 20].
Resuscitation 2020;153:217�8, doi:http://dx.doi.org/10.1016/j.
resuscitation.2020.06.013.

Jordan L. Singer MD
UPMC Department of Emergency Medicine, Pittsburgh, PA, United

States

Vincent N. MosessoJr.MD*

University of Pittsburgh School of Medicine, Department of

Emergency Medicine, Pittsburgh, PA, United States

* Corresponding author.

Received 16 July 2020

http://dx.doi.org/10.1016/j.resuscitation.2020.07.027
© 2020 Elsevier B.V. All rights reserved.

R E S U S C I T A T I O N 1 5 5 ( 2 0 2 0 ) 2 3 4 �2 3 5 235

http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0005
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0005
http://dx.doi.org/10.1016/S0140-6736(18)30472-0
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0010
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0010
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0010
http://dx.doi.org/10.1001/jamanetworkopen.2018.5202
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0015
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0015
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0015
http://dx.doi.org/10.1016/j.resuscitation.2019.09.009
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0020
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0020
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0020
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0020
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0025
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0025
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0025
http://dx.doi.org/10.1016/j.resuscitation.2017.01.015
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0030
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0030
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0030
http://dx.doi.org/10.1016/j.resuscitation.2016.06.040
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0035
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0035
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0035
http://dx.doi.org/[76_TD$DIFF]10.1136/bmj.322.7299.1385
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0040
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0040
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0040
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0045
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0045
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0045
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0050
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0050
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0050
http://dx.doi.org/10.1080/10903120090941047
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0055
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0055
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0055
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0055
http://dx.doi.org/10.1016/j.resuscitation.2020.05.047
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0060
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0060
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0060
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0060
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0060
http://dx.doi.org/10.1016/j.ahj.2014. 11.011
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-for-ems.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-for-ems.html
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0070
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0070
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0070
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0075
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0075
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0075
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0080
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0080
http://refhub.elsevier.com/S0300-9572(20)30304-X/sbref0080
http://dx.doi.org/10.1016/j.resuscitation.2020.06.013
https://doi.org/10.1016/j.resuscitation.2020.07.027

