Expedited transfer to a cardiac arrest centre for
non-ST-elevation out-of-hospital cardiac arrest (ARREST):
a UK prospective, multicentre, parallel, randomised clinical
trial
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Summary

Background The Inemnatonal Lzlson Commiree on Resusdadon has called for a randomised wrial of delivery 1o a
arndiac arrest centre. Wi almed to assess whether expedived dellvery o a cardiac amest centre compared with current
standard of care following resuscitated cardiac arrest reduces deaths.
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Methods ARREST 15 a prospectve, parallel, multcentre, open-label, randomised superioriy eral. Patlents jaged .

=18 years) with resurn of spontaneous drouladon following ourof hosphal rdiac arrese withour 5T devaion were

randomly assigned [1:1) at the scene of their cardiac arrest by London Ambulance Service staff using a secure online
randomisation system vo expedived delivery v the cardiac catheter laborarory at one of seven candiac armes: centres of
standard of care with delivery w the geographically dosest pmergency depamment an one of 32 hosphals in London,
UK. Masking of the ambulance swaff who delivered the inverventlons and those reporing ireatment ouoomes in
hospial was not possible. The primary ouscome was all-ause momaliey 2t 30 days, analysed in the inendon-uo-weat
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(ITT) populadon excluding those with unknown monality sams. Safet ouwomes were anahsed in the ITT 0

populadon. The wial was prospectkaly regiswered with the Imemadonal Standard Randomised Comrolled Trials
Reglsery, 96585404,

Findings Botwesn [an 15, 2018, and Dec 1, 2022, 862 padents were enrolled, of whom 431 [30%) were randomlby
asslgmed o @ @rdiac amest cenire and 431 (505€) w sindard care. 20 panicipants withdrew from the @ndiac amest
cemre group and 19 from the siandard care group, due w lack of consent or unknown mornakiy staws, leaving
411 partidpants In the @rdiac arrest centre group and 412 in the sandard care group for the primary analysts. Of
E21 panicipams for whom dara were avallable, 560 (68%) were male and 262 (313%) were female. The primary
endpoine of 30-day monality occurred in 258 (6336) of 411 panicipams in the @rdiac armest cenwre group @nd in
258 (63%) of 412 in the siandard care group funadjused risk o for survival 1-00, 95% CI 0-%0-1. 11; p=0-96].
Elght [236) of 414 paents in the cardiac arres: centre group and three {135) of 413 in the sendard care group had
serjons adverse evenes, none of which were desmed relaed w the izl iierventdon.

Interpretation In adulk padents withour ST dlevarlon, ransfer wa cardiac amrest centre following resuscieared cardiac
arrest in the community did not reduce deaths.
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Introduction

There are marked regionz]varasions in survival following
resusciated ow-of hosplial cardiac arrese (DHCA), which
are ateributable 1o resources, personnel, and Infrassnacwre
tn adidion o patent characeristics - Regionaliszion of
@re Improves owboomes in patenss with dme-aidcal
flness by ooncemtraing services within  cemdres,
increasing the number of patlents weated and therefore
the skills and expertence of health-care providers within
those centres.! Implementing prehospleal systems of care
for OHCA managemen: witild work In a similar manner

10 metworks for ST-elevation myocardial infarcrion, with
ambulance s providing prompe identficarion and
deltvery of parlems 1o a destgnated cardlar arest censre ™
Pose-armest c@re with early interventons for ischaemia-
reperfusion injury znd rezvment of the underlying canse
has preferendal ouscomes” This care might be beter
diltvered in 2 cardiac arres: cenere; however, oheervational
smdies yield conflicing results due w0 confounding
variahles, including selection blas and heterogenety of
care® As 3 result, the Inemational Lalson Commites

Resuschation highlighted the need for a randomised erial.
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European Heart Journal (2015) 36, 2793-2867
EUROPEAN doi:10.1093/eurheartj/ehv316

SOCIETY OF
CARDIOLOGY®

ESC GUIDELINES
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2015 ESC Guidelines for the management
of patients with ventricular arrhythmias
and the prevention of sudden cardiac death

The Task Force for the Management of Patients with Ventricular Gisela Lilja’, Veéronique R.M. Moulaert ™, Nikolaos Nikolaou ",
Arrhythmias and the Prevention of Sudden Cardiac Death of the

European Society of Cardiology (ESC)
)

It is recommended that
post-resuscitation care is performed
in high-volume expert centres capable
0 of offering multidisciplinary intensive
care treatment, including primary
coronary interventions,
electrophysiology, cardiac assist
devices, cardiac and vascular surgery
and therapeutic hypothermia.

The creation of regional networks for the
treatment of cardiac arrest should be
considered to improve outcomes.
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Resuscitation O
COUNCIL

journal homepage: www _elsevier.com/locate/resuscitation

European Resuscitation Council and European
Society of Intensive Care Medicine Guidelines 2021:
Post-resuscitation care™

Jerry P. Nolan®-"-"-*, Claudio Sandroni®“-’, Bernd W. Béttiger®©, Alain Cariou’,
Tobias Cronberg®, Hans Friberg ", Cornelia Genbrugge”’, Kirstie Haywood ¥,

Theresa Mariero Olasveengen®, Markus B. Skrifvars”®, Fabio Taccone“, Jasmeet Soar”

Cardiac arrest centres
No specific recommendation Adult patients with non-traumatic OHCA shouldbe  An expert consensus paper published by
considered for transport to a cardiac arrest centre  several European organisations including the
according to local protocol. Association of Acute Cardiovascular Care
(ACVA) of the European Soclety of Cardiology
245, (ESC), the ERC andthe ESICM, states that the
246 T minimum requirements for a cardiac arrest

centre are 24/7 avalabiity of an on-site
caronary angiography laboratory, an emer-
gency department, an ICU, imaging facilifies,
such as echocardiography, CT, and MRI "
Based on evidence from a systematic review,
ILCOR sugaests that wherever possible, adult
patients with nor-traumatic OHCA cardiac
arrest should be cared for in cardiac arrest
centres.”




@ European Heart Journal (2017) 38, 16451652 CLINICAL RESEARCH

doi: 10,1093 feurheartj/ehx104 Acute corona ry syndrornes

Distance to invasive heart centre, performance
of acute coronary angiography, and angioplasty
and associated outcome in out-of-hospital
cardiac arrest: a nationwide study
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original Investigation | Emergency Medicine

Association of High-Volume Centers With Survival Outcomes Among Patients
With Nontraumatic Out-of-Hospital Cardiac Arrest

A Systematic Review and Meta-Analysis
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jgure 3. Ad|usted Odds of Good Neurological Outcomes at Discharge and 30 Days

Igure 2. Adjusted Ocds of Survival to Change and to 30 Days
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40149 patients assessed for eligibility

3157 excluded
1236 presumed non-cardiac
751 5T elevation myocardial infarction
530 na return of spontanecaws dirovlation
194 return of droulation not sustained
152 aped <18 years
102 mearest cardiac arrest centre not im trial
85 unknwm
62 cardiac arrest en route to hospital®
25 on scene doctor spedfied destination
7 presumed clinically significant trauma
7 suspectad pregnancy

& do-not-attempt- reswuscitation order

263 enrollad

]

B62 randomiby assigned

-

431 assigned to cardiac amest cemtre

&

431 assigned to standard care

17 withidrees

2 randomiby assigned in enror
10 dedlined comsant

18 withirews
11 declined consent
3 comsultees declined consemnt

414 induded in the ITT population

I 2 consultess dedined consant I 3 foreign naticnals
2 foreign nationals 1 discharnged abroad
1 discharged abroad
w ¥

13 incloded in the ITT population

3 had unkmcesm meortality statwes
at 30 dayst

1 had vnknown mortality status

» at 30 dayst

w

411 imchedad in the primary anakysis

h 4
417 included in the primary anabysis

Cardiac arrest Standard care
centre group group (m=413)
(=414}
Age years 6328 (15) 63-2 (16}
=
hiale ZES5/M41F (395) FFES410 (67 WD
Female A2F A1 (1) LIS 410 (ZTE2)
Ethricity
white Z2A1414 (54%%) TP/ 41T (S4%)
Asian G944 (IF %) GoV41T (17 %)
Afro- Caribbean 21/41.4 (5%) 255413 (5]
Orther IS4 (9%) AS/41F (11%)
Mot kmoswwn G114 (15%) SO (12%D

riedical history:

Diabstes

Hyrpertemsion
Smoking stabws

Pav er srmeskead

Exe-smiodkeer

Cwrrrent smoker

Mot kmnown
Hypercholesterolaemia
Permpheral vasoular disease
Carebrowasoular diseacs
Chiranic renal failure
Enown sdhaemic beart disease
Previous myccardial infarction
Frewvious percrtarneoouss cononany
inbervention

Famiilyv histbory of heart disease

QE/IRG (26%)
182/376 (48%)

GG/ LA (22%)
SO/ 414 (1236)
400404 (LD}
227414 [(55%)
Qo342 (20%)
L1Z2/2E0 ()
ZE/IED T
AZIFTS (93]
B3/262 (23%)
54264 (15%)
A45/TEZ (13%)

327179 (18%)

Preceding sympboms before cardiac 1220267 (45%)

arreskt
Cheest paim
Dizximess
EBreathlessness
Palpitatioms
Orther sy mptoms

Cata are mean (S0 or M ()0 Ethnidty and smoking statoes had © Mot knoews ™ as

2O/122 [24%)
11/1Z2 (9%%6)
SO1Z2 (41%)
2L (%)
GLAZZ (S0%)

QOYIF 6 (24%)
190037 2 (51%)

837413 (209}
537413 (13%]
S55/41F (13%0
222413 (54D
BRZ21S (26%)
13/ 348 (4%)
IGYIET (LL%)
ISIEZ (9]
637352 (18%)
A/IED (1T%)
34/ 349 (1)

2168 (19%)
142/ 260 (55%)

AFP1LAZ (0]
2L (20
497142 (25%)
B/147 (&%)
TASLAZ (S527%)

a responss category in the case report form and so the demnomanator for these
wariables is the total mumber of patients in the intention-bo-treat popaslation:
otfwer variables did ot have this option. and therefore the denominator for all
otfeer variables is the mmber of patiemts forwhom data were available.

Table 1 : Baseline characteristics of the intention-to-treat popwlaticn
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Cardiac arrest centre

Standard care group

group (n=414) (n=413)
Location of arrest
Private 208 (50%) 242 (59%)
Public 206 (50%) 171 (413%6)
Witmessed ammest
Bystander 08 (74%) 20F (F4%)
LAS 30 (7%} 25 (G%)
Mot witnessed FE (18%) 21 (20%)
Presenting cardiac rhythm
AED non-shodkable. asystole or PEA 184 (44%) 188 (46%)
AED shockable VE or pulseless WT 220 (55%) 225 (55%)
Mot known 1 (< 1%) o
Initial CPR atternpt
Bystander 200 (FOE) 2 (F6%)
LAS 123 (30%) 100 (24%)
Mot performmed 1 (<1%) o

Time from arrest o LAS CPR start. min
First defibrillation performed
Public access defibyrillator
LAS
Mot performed
Mot known
Time from arrest o first defibrillation,. min
MNumber of shocks delivered
Adrenaline administered
Adremaline dose mg
Amiodarone administered
Amiodarone dose, mg
Mechanical CPR
Time from arrest to ROSC. mins
Field termination of resuscitation
Time from arrest to hospital arrfval. min
Post-ROSC electrocardicgram®
ST-segment elevation
Bundle branch blodk

S5T-segment depression or Twawve changes (or both)

Mo acwte chamges
Mo electrocardicgram

9 (F-12): =278

49 (12%])
211 (51%)
142 (34%)
12 (3%)
10 (F-14): n=154
2 (1-4); n=242
267 (B5%)
2 (1-4); n=260
G (16%)
00 (F00-300); n=65
100412 [ 24%)
24 (15-33): n=310
2 (1%)
B4 (68-104); n=33Z

7 (2%)
116 (28%)
156 (38%)
g1 (22%)
A4 (11%)

10 (7-12); n=275

54 (13%)
198 (48%)
150 (26%)
11 (3%
11 (7-14); n=159
2 (1-3): n=226
260 (63%)
2 {1-4); n=254
5& (14%)
200 (I00-300); n=52
93/411 (23%)
25 (16-24); n=214
3 (1%)
F7(E3-96); n=328

5(1%)
o9 (24%)
181 (44%)
B2 (20%)
45 (11%)

Diata are m {3 median (MJRL or n'M {%). The number of participants for wihom data were obtained is pressnted after
median valuwes and n vahres when the member was less than the total intention-to- teat popaslation. AED=avtomated
extemnal defibrillator. CPR=cardiopulmonary resuscitation. LAS=London Ambarance Service. PEA=pulseless electrical
activity. ROSC=retum of spontanecws cincowlation. WF=ventrioular fibrillation. WV T=ventricular tadwycandia

*The electrecardiogram was reviewed independently after trial enrolment and randomisation. Defbrillation data wers
anahlysed for patients with shiocdkable rhythum cmbye.

Table 2: Prehospital key events in the intention-to-treat population

arrest 18 provided in the appendix (pp 33-34). A cardiac
cause of arrest was identified in 260 (6326) of 414 patients
in the cardiac arrest centre group and 245 (59%) of
413 patients in the standard care group. In patients with a

ws 93 [23%] of 406). A higher proportion of patients in the
cardiac arrest centre group than in the standard care
group were admitted to intensive care (330 [80%] of 414 vs
286 [69%] of 413), received haemodynamic support
(297 [72%6] of 412 vs 252 [62%6] of 406), ventilatory support
(353 [86%6] of 412 vs 312 [76%6] of 410), and renal support
L (46 [1126] of 411 vs 34 [8%6] of 403). A higher proportion of
patients in the cardiac arrest centre group than in the
standard care group had coronary angiography
(231 [569%] of 412 vs 153 [37%] of 410). The median time to

London Ambulance Service cardiac arrest annual audit data, resuscitation is attempted in

approximately 36% of all out-of-hospital cardiac arrests. Resuscitation can be withheld if
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Cardiac arrest Standard care RR. OR. or mean Adjusted OR* Risk .

centre growp
(r=414)

group (n=413)

difference
(95% CI)

(95% Cl) or
pvalue

difference
(95% CI)

Primary endpoint

30-day 258/411 (G3%)

mortality

Secondary endpoints

3-month 2677411 (65%)

mortality

mRS score at

discharge
TO413 (17 %)
I3 413 (6%)
22/413 (5%)
157412 (4%)
10413 (2%)
160413 (4%)

2571413 (62%)

miRS score at
2 months

75309 (19)

223990 (6%)

17/2099 (4%)

5399 (1%)

3949 (%)

4399 (1%)
& 2EF/I09 (67 %)

mRS score at discharge

Favourahble 1307413 (3T%)

Unfavourable 2830413 (69%)
miRS score at 3 months
Favouwrable 119/399 (30%)

Unfavourable 2ZBO/394 (FO%)

Mean EQ-50-5L 0-68 (0-32);
soore n=971

25H/4132 (62%)

2637411 (64%)

FRL402 (19%)

31,402 (B%)
12,402 (%)
0/402 (%)
2/402 [1%)
12,402 (3%)

258,402 (64%)

60/350 (18%)

32/390 (8%)
9/3590 (%)
/250 (%)
3350 (1%)
5/390 (1%)

263290 (67 %)

130/402 (32%)

IF 2402 (68%)

119/3290 (31%)

271250 (FO%)

072 (0-25);
m=92%

RR1-00
{0-20 £ 1-11)

RR1-02
(0-92 to 1-12)
OR1-00
(076 to 1-32)

ORD-98
(073 to 1-31)

RR1-01
{0-92 to 1-11)

RR1-01
{0-92 to 1-11)

Mean difference

—0-04
{(~0-12 to 0-05)

1.09
(073 to 1-63)

0-2%
[-6-5 to 6-8)

1-0%
(-5-6 to 7F-5%)

0-9%
(-5-5to¥F-3)

07 %
-5-F to7-1})

Data are ny' W (%) and mean (50, unless otheraise spedfied. Mortality refers to all-cause morality. mRS=modified
Rankin Scale. OR=odds ratic. RR=risk ratic. *Adjusted OR caloated due to cormrergence issues. TThe number of
participants forwhom data were obtained.

Table 2: Primary and secondary outconmes

Risk ratio (95% ) Prewasen

<57

-7l

=72

S

Femals

Male

Presenting cardiac rhythm*

AED non-shockabla, asystole, or PEA
AED shodeable VE or pulsalessyT
Witnessed arrest®

Mo

as

Bystander (PR

Mo

as

Location of arrest

Private

Public

COVID-19

Randomised before March 11, 2020
Randomised from March 11, 2020
Time to BOSC (min)+

<25

=25

11—

SRS " —
1
+

Chrerall

——

Fawoanrs cardiac arrrest centre Favouwrs standard cara

i
10
—— —»

076 (0-60-0-97)
128 {1-05-1-56)
0-04 (0-B2-1-07)

100 (0-B6-1-16)
101 (0-88-1-17)

0-99 (0-93-1-05)
105 (0-83-1-32)

006 (0-B5-1-040)
103 (0-90-1-17)

1.00 (0-B6-1-17)
0-08 (0-85-1-12)

105 (0-94-1-16)
103 (0-83-128)

102 [0-91-1-15)
0405 {07 7-1-18)

104 (0-66-1-64)
1.00 (0-53-1-B7)
1-00 (0-30-1-11)




Table 3: Out-of-hospital cardiac arrest volume and survival in London per

centre (2017-18).

Cardiac Arrest Centre

Number of patients

Survival

Median 125 (IQR 100 to 167)

Mean 45.7% (+0.1)

5t Thomas Hospital 112 47.8% (32/67)
Barts Heart Centre 125 55.8% (53/95)
King’s College Hospital 189 36.5% (46/126)
Harefield Hospital 61 54.2% (26/48)
5t George’s Hospital 184 36.4% (47/129)
Rovyal Free Hospital 150 42.5% (45/106)
Hammersmith Hospital 88 47% (31/66)

Non-CAC

Number of patients

Survival

Median 62 (IQR 44 to 79)

Mean 14.4% (+0.1)

Queen Elizabeth Hospital 107 15.9% (7/44)
North Middlesex Hospital 107 17.3% (9/52)
West Middlesex Hospital 78 9.4% (3/32)
Whittington Hospital 32 18.8% (3/16)
Kingston Hospital 64 16.1% (5/31)
University Hospital Lewisham 58 17.2% (5/29)
St Helier Hospital 44 10% (2/20)
Newham Hospital 80 10.3% (3/29)
St Mary’s Hospital 70 25.7% (9/35)
King George Hospital 57 4.8% (1/21)
Charing Cross Hospital 34 9.1% (1/11)
Chelsea & Westminster Hospital | 33 27.8% (5/18)
Princess Royal Hospital 59 3.1% (1/32)
Croydon University Hospital 69 14.7% (5/34)
Darent Valley Hospital 11 0% (0/4)

Watford Hospital

Unavailable

Unavailable

Royal London Hospital

86

18.4% (7/38)

Barnet Hospital 50 26.1% (6/23)
Northwick Park Hospital 110 9.6% (5/52)
Hillingdon Hospital 68 15.8% (6/38)
CQueens Hospital, Romford 119 9.6% (5/52)
University College Hospital 34 26.7% (4/15)
Homerton Hospital 44 4.8% (1/21)
Ealing Hospital 56 16.7% (5/30)

Whipps Cross Hospital

76

16.7% (5/30)

Central Middlesex Hospital

Unavailable

Unavailable

Chase Farm Hospital

Unavailable

Unavailable

East Surrey Hospital

Unavailable

Unavailable
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ords, any state is better than despair. Let us at least
one effort; and if we must fall, let us fall like men!

Y

After delivering this speech
Chatham suddenly pressed his

hand to his heart and fell back in a
sSwoon.



