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[h1] Abstract  29 

The European Resuscitation Council has produced these ERC Guidelines 2025 Basic Life 30 

Support for adults based on the ILCOR Consensus on Cardiopulmonary Resuscitation 31 

Science with Treatment Recommendations published since 2021.1-3 The topics addressed 32 

include how to recognise cardiac arrest, alerting the emergency services, delivering chest 33 

compressions, performing rescue breaths, how to use an automated external defibrillator 34 

(AED) and safety considerations for rescuers. Quality of cardiopulmonary resuscitation 35 

(CPR) and the use of technology has been embedded into the relevant sections, rather than 36 

reported separately. The management of a cardiac arrest in children, infants and neonates 37 

are described in the ERC guidelines 2025 Neonatal Life Support and Paediatric Life Support. 38 

 39 

[h2] Keywords: Out-of-hospital cardiac arrest, Recognition of cardiac arrest, 40 

Cardiopulmonary resuscitation, Automated External Defibrillator, Dispatcher-assisted CPR, 41 

Defibrillation 42 

 43 
Key messages for BLS  44 
• Everyone can learn how to perform CPR 45 

• Recognition of cardiac arrest can be challenging. If a person is unconscious call the local 46 

emergency service before assessing breathing. The dispatcher will be able to assist you if 47 

you are uncertain. 48 

• Train emergency medical services dispatchers in cardiac arrest recognition and telephone-49 

CPR. 50 

• Commence chest compressions as soon as possible 51 

• Compress the chest at a rate to 100-120 min-1 52 

• Compress to a depth of at least 5 cm, but not more than 6 cm.  53 

• If providing rescue breaths, deliver just enough air to make the chest start to rise; avoid 54 

excessive ventilation. 55 

• Anyone can learn how to use an Automated External Defibrillator (AED)  56 

• AEDs should be widely available 57 

• Locations of AEDs should be prominently sign-posted with clear signage 58 

• AED signage should include a statement that no training is needed to use an AED 59 
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• AEDs should be housed in unlocked cabinets 60 

• AEDs should be available 24 hours a day, 7 days a week 61 

• The risk of harm from CPR is low, rescuers should not be concerned that they will cause serious 62 

injury if the person is not in cardiac arrest 63 

[h1] Introduction  64 

These ERC Guidelines 2025 on Basic Life Support (BLS) for adults have been written with 65 

reference to the International Liaison Committee on Resuscitation (ILCOR) Consensus on 66 

Science and Treatment Recommendations (CoSTR) for Basic Life Support.1-3 [2025 ILCOR 67 

COSTR] If no recent ILCOR recommendation was available, the ERC used findings from 68 

recently published studies to inform guideline recommendations, and when required, the 69 

guidelines were informed by the expert consensus.  70 

BLS Writing Group members and the Guideline Steering Committee agreed to this version, 71 

which was posted for public comment between DATE and DATE. xy individuals from yz 72 

countries made zz comments. A total of [INSERT NUMBER] individuals from [INSERT 73 

COUNTRIES] submitted [INSERT NUMBER] comments, leading to [INSERT CHANGES] in the 74 

final version. The guidelines were presented to and approved by the ERC General Assembly 75 

on DATE.  The methodology used for guideline development is presented in the Executive 76 

summary. [INSERT REF]   77 

For the purpose of this guideline, the term CPR relates to the specific technical skills of 78 

cardiopulmonary resuscitation (i.e. performance metrics of chest compression and 79 

ventilation), whilst resuscitation is used as a generic term covering the broader range of 80 

skills and interventions. The term bystander is used to describe rescuers who happen to be 81 

at the scene to provide help, and the term first responder is used for those who have 82 

additional training and are alerted to attend the scene of a cardiac arrest. Healthcare 83 

Professionals (HCPs) are those who work in any healthcare sector (prehospital or in-84 

hospital). Laypeople are persons not working in the healthcare sector. Basic Life Support 85 

(BLS) is defined as initiating the chain of survival, early high-quality chest compression, 86 

effective ventilation, and the early use of an automated external defibrillator (AED).  Any 87 

form of resuscitation beyond BLS is described generically as advanced life support 88 

(neonatal, paediatric, and adult life support). Where the term ‘ALS’ is used, this refers 89 

specifically to the ERC adult Advanced Life Support course. The writing group of this ERC 90 
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Guideline 2025 Basic Life Support for adults considered the recently introduced ERC 91 

approach to diversity, equality, equity, and inclusion (DEI) while writing these guidelines, 92 

and applied it whenever possible, recognising and realising that this is a field for 93 

improvement in the production of evidence-informed guidelines. 94 

 95 

 96 
 97 

 98 

• [h1] Summary of key changes or new evidence 99 

Table 1. The major changes in the 2025 guidelines for Adult Basic Life Support (BLS). 100 

ERC Guidelines 2021 ERC Guidelines 2025 

Changes to guidance 

The 2021 ERC BLS guideline emphasised 

recognising cardiac arrest in a person who is 

unresponsive and not breathing normally, 

before calling the local emergency services. 

The 2025 ERC BLS guideline emphasises 

calling the local emergency services for any 

person who is unresponsive. Rescuers no 

longer need to confirm abnormal breathing 

before calling. Initiate the call first then 

assess breathing. The dispatcher will assist 

you in identifying abnormal breathing.  

The 2021 ERC BLS guideline emphasised 

descriptions of slow or laboured breathing as 

indicators of abnormal breathing. 

Cardiac arrest often occurs during sporting 

events. Early after the onset of cardiac 

arrest, athletes may display a near normal 

or panting breathing pattern. 

New topics added in the 2025 ERC BLS guidance 

The role of the dispatcher was previously 

addressed in the Systems Saves Lives chapter, 

which addresses the role of dispatchers with 

respect to system performance and the cardiac 

arrest population. 

The 2025 ERC BLS guideline includes some 

detail of the role of dispatcher. The role of 

the dispatcher is critical to early recognition 

of cardiac arrest and initiation of CPR.  

There are a few studies to indicate that head-up 

CPR might help improve patient outcomes. 

Existing studies of head-up CPR include a 

bundle of interventions, and are not limited 
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There has been growing interest within the 

resuscitation community about the potential 

benefits of head-up CPR. 

to just positioning the patient in a head-up 

position. Evidence addressing the impact of 

head-up CPR without the other elements of 

the CPR bundle is lacking. 

Psychological wellbeing of rescuers was not 

previously addressed within BLS guidance 

There is increasing evidence that finding a 

person in cardiac arrest and attempting 

resuscitation is a potentially traumatic 

experience for many lay rescuers. The 2025 

ERC BLS guideline now recognises that lay 

rescuers and bystanders may benefit from 

psychological support.  

CPR in obese patients was not previously 

addressed within BLS guidance 

There is a growing body of evidence 

exploring cardiac arrest management and 

outcomes in obese patients. The 2025 ERC 

BLS guideline advises that obese patients 

receive standard 30:2 CPR without 

modifications. 

Topics removed from the ERC 2025 BLS guideline 

The 2021 ERC BLS guideline included guidance 

for modification of BLS in response to COVID-

19. 

BLS modifications for COVID-19 been 

removed from the BLS guidelines. COVID-19 

is now endemic in the community and this 

advice has been removed in line with 

national health policies. 

The 2021 ERC BLS guideline included guidance 

for management of foreign body airway 

obstruction 

Management of foreign body airway 

obstruction has been relocated from BLS to the 

First Aid guideline. 

 101 
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[h1] Concise Resuscitation Guideline for All Responders 103 

[h2] Recognising cardiac arrest 104 

• Suspect cardiac arrest in any person who is unresponsive. 105 

• Call your local emergency number without delay. 106 

• Slow, laboured breathing, as well as other abnormal patterns such as agonal gasping 107 

or panting, must be recognised as signs of cardiac arrest; in such cases, or when in 108 

doubt, always start CPR. 109 

• A short period of seizure-like activity may occur at the onset of cardiac arrest. Once 110 

the seizure stops, if the person is unresponsive and not breathing normally, cardiac 111 

arrest should be assumed. 112 

 113 
[h2] Alerting the emergency services 114 

• If you have a mobile phone, activate speaker mode and dial the local emergency 115 

number without delay. 116 

• If you are alone and do not have a mobile phone, or there is no mobile phone signal, 117 

you can shout for help and immediately commence CPR. 118 

• However, if you think no-one will come to help then you will have to leave 119 

the person to alert the local emergency service. Do this as quickly as possible. 120 

• If they remain unresponsive and not breathing normally when you return from 121 

summoning help, immediately commence CPR. 122 

 123 

[h2] Role of the dispatcher 124 

• Dispatchers should use standardised protocols to facilitate recognition of cardiac 125 

arrest. 126 

• Once cardiac arrest is recognised, dispatchers should provide CPR instructions to all 127 

callers. 128 

• Dispatchers should assume the caller does not know how to perform CPR, and 129 

provide chest-compression-only instructions. If the caller subsequently states they 130 

know how to perform CPR, then dispatchers should facilitate 30:2 CPR 131 
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• Once CPR is underway, dispatchers should ask if there is an ‘AED’ or ‘defibrillator’ at 132 

the scene. 133 

• If no AED is available at the scene, and more than one bystander is present, 134 

dispatchers should guide bystanders to the nearest AED.  135 

• As soon as an AED is available at the patient, dispatchers should instruct the 136 

bystander to activate the AED and to follow the AED instructions. 137 

• Where first responder systems have been implemented, dispatchers should activate 138 

registered community volunteer responders to the incident and to retrieve a nearby 139 

AED. 140 

 141 

[h2] High quality chest compressions 142 

• Commence chest compressions as soon as possible.  143 

• Place the heel of one hand on the lower half of the sternum (‘in the centre of the chest’).  144 

• Place the heel of your other hand on top of the first hand. 145 

• Interlock your fingers of the hands to ensure that pressure is not applied over the ribs. 146 

• Keep your arms straight. 147 

• Position your shoulders vertically above the persons chest. 148 

• Compress to a depth of at least 5 cm, but not more than 6 cm.  149 

• Compress the chest at a rate of 100–120 min−1 with as few interruptions as possible.  150 

• Allow the chest to recoil completely after each compression; avoid leaning on the 151 

chest.  152 

• CPR is most effective when performed on a firm surface. However, rescuers should 153 

not move a person from a ‘soft’ surface e.g. bed to the floor. Start CPR on the bed 154 

and, if needed, compress the chest deeper to compensate for the soft mattress. 155 

 156 

[h2] Rescue breaths 157 

• If not previously trained to provide rescue breaths, perform continuous chest 158 

compressions without interruptions. 159 

• If trained to provide rescue breaths, alternate 30 chest compressions with 2 160 

effective rescue breaths. 161 
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• When providing rescue breaths, deliver just enough air to make the chest start to 162 

rise; avoid excessive ventilation. 163 

[h2] Using an Automated External Defibrillator (AED)  164 

• Anyone can use an Automated External Defibrillator (AED).  165 

[h3] How to find an AED 166 

• Ensure that AED locations are indicated by clear signage (see figure xy).  167 

• Signage should state that AEDs can be used by anyone and that no training is 168 

needed.  169 

• AED locations may also be identified using electronic mapping systems available on 170 

some mobile phone and computer applications. 171 

• The local emergency service should be able to direct callers to the nearest available 172 

AED. 173 

[h3] When and how to use an AED 174 

• Use an AED as soon as it is available 175 

• Open the AED case (if present). Some AEDs automatically turn on when opened. If not, 176 

identify the power button and turn it on (see figure x) 177 

• Follow the audio/visual prompts from the AED 178 

• Attach the electrode pads to the person’s bare chest according to the position shown on the 179 

AED and in figures 2 & 3 (these should be images for male/female chest) 180 

• If more than one rescuer is present, continue CPR while the pads are being attached. 181 

• Ensure that nobody touches the person whilst the AED is analysing the heart rhythm. 182 

• If a shock is indicated, ensure that nobody is touching the person.  183 

• Some AEDs (fully automatic AEDs) will deliver a shock automatically, while others (semi-184 

automatic AEDs) will require the rescuer to press the shock button (see figure x) to deliver 185 

the shock 186 

• After the shock has been delivered, immediately restart chest compressions. 187 

• If no shock is indicated, immediately restart CPR chest compressions. 188 

• Continue to follow the AED instructions.  189 

• Usually, the AED will instruct the rescuer to perform CPR, then, after 2-minutes the AED will 190 

instruct the rescuer to pause CPR to undertake rhythm analysis. 191 

[h3] Where to place AEDs 192 
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• AEDs should be placed in clear sight.  193 

• AED cabinets should be unlocked and readily available 24 hours a day, 7 days a 194 

week, 365 days per year. 195 

• Locations with a high population flow, such as airports, shopping centres and train 196 

stations should have on-site AEDs that are readily available for public use.  197 

• Communities are encouraged to deploy AEDs in public spaces, particularly those 198 

with a higher incidence of cardiac arrest. 199 

• AEDs should be registered with the local emergency service, especially if they are 200 

linked to AED registries and first responder programs.   201 

 202 

[h2] Safety 203 

• Ensure the safety of yourself, the person in cardiac arrest, and any bystanders 204 

• Lay people should commence CPR for presumed cardiac arrest without concerns of 205 

harm to patients not in cardiac arrest.  206 

• The risk of infection to rescuers performing CPR is low.  207 

• The risk of harm to rescuers, from accidental shock during AED use, is low. 208 

• The risk of physical injury to the rescuer, from performing CPR, is low. 209 

• Consider the wellbeing of layperson and bystanders – offer them psychological 210 

support. 211 

 212 

 213 

[h1] Evidence informing the guidelines 214 

[h2] Recognising cardiac arrest 215 

The practical, operational definition of cardiac arrest is when a person is unresponsive and 216 

not breathing normally.4 Although unresponsiveness and abnormal breathing are present in 217 

other potentially life-threatening medical emergencies, they have very high sensitivity as 218 

diagnostic criteria for cardiac arrest.5,6 Using these criteria will over triage for cardiac 219 

arrest,7 however the small risk of commencing CPR in an unresponsive individual, who is 220 

not breathing normally but is not in cardiac arrest, is far outweighed by the increased 221 

mortality associated with delayed CPR for those in cardiac arrest.8 The ERC acknowledges 222 
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that confirming unconsciousness with  abnormal breathing remains the primary barrier to 223 

recognition of cardiac arrest.9  224 

[h3] Abnormal breathing 225 

The ERC Guidelines 2025 BLS continue to highlight the importance of recognising agonal 226 

breathing as a sign of cardiac arrest.9 Agonal breathing is an abnormal breathing pattern. It 227 

is observed in 30-60% of cardiac arrests,10 most commonly at the onset of cardiac arrest.11 228 

It indicates the presence of residual brain stem function and is associated with improved 229 

outcomes.12 230 

Agonal breathing is frequently misinterpreted as a sign of life.5 This presents a challenge to 231 

lay people, first responders, emergency medical dispatchers and HCPs. Common terms used 232 

by lay people to describe agonal breathing include gasping, barely or occasionally 233 

breathing, moaning, sighing, gurgling, noisy, groaning, snorting, heavy or laboured 234 

breathing.10,13 235 

Misinterpretation of abnormal breathing remains the biggest barrier to recognition of 236 

cardiac arrest.6,10,14 Recognition of abnormal breathing as a sign of cardiac arrest will enable 237 

CPR to be started without delay. Failure to recognise cardiac arrest by dispatchers during 238 

emergency calls is also associated with decreased survival.15,16 239 

In addition to agonal breathing patterns, other abnormal breathing patterns have been 240 

described, particularly when cardiac arrest is associated with collapse whilst playing sport.17 241 

Athletes who sustain a cardiac arrest may continue breathing more regularly18-20 and/or 242 

have their eyes open following collapse. 21 This has prompted the ERC to include the 243 

descriptor of panting within the recognition of cardiac arrest section. 244 

[h3] Seizures 245 

Seizure-like movements of short duration among patients in cardiac arrest pose another 246 

important barrier to recognition of cardiac arrests. Seizures are common medical 247 

emergencies and are reported to constitute approximately 3-4% of all emergency medical 248 

calls.22,23 However, only 0.6–2.1% of these calls will be cardiac arrests.24-26 An observational 249 

study including 3502 OHCAs identified 149 (4.3%) victims with seizure-like activity26. 250 

Patients presenting with seizure-like activity were younger (54 vs. 66 years; p < 0.05), were 251 

more likely to have a witnessed arrest (88% vs 45%; p < 0.05), more likely to present with 252 

an initial shockable rhythm (52% vs. 24%; p < 0.05), and more likely to survive to hospital 253 
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discharge (44% vs. 16%; p < 0.05). A more recent study identified seizure activity in 59/465 254 

non-traumatic OHCA (12.7%)  and also observed an association with improved outcomes.27 255 

Similar to agonal respiration, seizures complicate the recognition of cardiac arrest for lay 256 

people, first responders and HCPs (median time to dispatcher identification of the cardiac 257 

arrest; 130 s vs 62 s; p < 0.05).26 258 

Recognising cardiac arrest after a seizure episode when the victim remains unresponsive 259 

with abnormal breathing is important to prevent delayed CPR. The risk of delaying CPR in 260 

cardiac arrest far outweighs any risk from performing CPR on a person who is not in cardiac 261 

arrest.  262 

 263 

[h2] Alerting the emergency services 264 

Whenever a person is unresponsive, bystanders who have a mobile phone should dial the 265 

local emergency number and activate speaker mode.28 Once the call is underway, the caller 266 

can then assess for the presence abnormal breathing. 267 

If the person is unresponsive and not breathing normally commence CPR (30:2) 268 

immediately.9  If there is any doubt about breathing status, the dispatcher will assist the 269 

caller to identify abnormal breathing.10 Callers should not delay contacting the emergency 270 

services to confirm the presence of abnormal breathing. 271 

This recommendation is based on a recent ILCOR scoping review demonstrating that most 272 

cardiac arrests are initially recognised by the dispatcher during the call, rather than by 273 

bystanders at the scene.10 Prioritising calling local emergency services for all unresponsive 274 

patients will increase the number calls made for patients not in cardiac arrest, however the 275 

majority of such unresponsive patients are likely to require assistance from the emergency 276 

services, even though they might not be in cardiac arrest. This approach is unlikely to 277 

adversely impact emergency service performance.29 Despite widespread availability of 278 

mobile phones, there will inevitably be circumstances where no mobile phone is available, 279 

or there is no mobile phone signal. In these circumstances, a lone rescuer has 2 options – 280 

shout for help, or leave the person in cardiac arrest to alert local emergency services. 281 

If a lone rescuer believes there are people nearby, who will come to their assistance, it is 282 

reasonable to shout for help and commence CPR. However, if no-one responds to the call 283 

for help, then the lone rescuer will have to stop CPR and leave the person in cardiac arrest, 284 
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to summon the local emergency services. There is currently no evidence addressing how 285 

long to continue CPR before leaving the person to alert the local emergency services. If the 286 

lone rescuer does need to leave the person in cardiac arrest to summon help, the ERC 287 

advises that this is done as quickly as possible. 288 

 289 

[h2] Role of the dispatcher  290 

[h3] Dispatcher recognition of cardiac arrest   291 

Prompt and accurate recognition of cardiac arrest is essential to initiating timely bystander 292 

CPR, including dispatch-assisted CPR and the appropriate emergency medical service (EMS) 293 

response.30 Most cardiac arrests are not recognised by bystanders and are first recognised 294 

by the dispatcher during the call to the dispatch centre, emphasising dispatchers’ critical 295 

role in facilitating recognition as quickly as possible.10 A diagnostic systematic review by 296 

ILCOR published in 2021 included 47 studies and reported wide variability in dispatchers’ 297 

ability to recognise OHCA (sensitivities and specificities for OHCA recognition varied from 298 

0.46 to 0.98 and 0.32 to 1.00, respectively). It was not possible to identify any differences in 299 

diagnostic accuracy between criteria or algorithms.7  300 

A more recent ILCOR scoping review reviewed 62 studies and found the most pertinent 301 

challenge to dispatcher-assisted recognition of OHCA is establishing whether or not the 302 

patient is breathing normally.10 Several strategies were studied, but no strategy performed 303 

better than the commonly used ‘two-questions’ strategies (i.e., “Is the person conscious?” 304 

and “Are they breathing normally?”). Although several strategies were tested, there were 305 

no randomised controlled trials (RCT) comparing different strategies. One of the included 306 

RCTs tested the addition of an artificial intelligence (AI) model but did not find this 307 

intervention improved dispatcher-assisted recognition of OHCA.10 308 

In accordance with ILCOR, the ERC continues to recommend dispatchers follow a 309 

standardised algorithm and/or standardised criteria to quickly identify if a patient is in 310 

cardiac arrest at the time of emergency call.9 Further detail addressing how dispatch 311 

processes can improve outcomes from cardiac arrest can be found in the ERC Guidelines 312 

2025 Systems Save Lives.[add ref] 313 

[h3] Dispatcher CPR instructions 314 
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Dispatch-assisted CPR is recommended for a person in cardiac arrest30 and is widely 315 

implemented.31-34 Compared with no CPR, there are improvements in survival to hospital 316 

discharge (OR 1.67, 95% CI 1.39 to 2.0) and survival to hospital discharge with favourable 317 

neurological outcome (OR 2.21, 95% 1.44 to 3.40).35  318 

A 2024 ILCOR scoping review was unable to identify sufficient high-certainty evidence to 319 

recommend specific interventions to optimise dispatch-assisted CPR.30 However, dispatch-320 

assisted CPR studies addressing the impact of simple language to deliver CPR instructions 321 

suggest a reduction in time to first compression36-38 and an increase in CPR quality.39,40 322 

Modifying the statement “Do you want to do CPR” to “We need to do CPR” increased the 323 

number of cases where CPR was actually peformed,41 however instructions to “Put the 324 

phone down” found no difference in the quality of CPR.42 325 

Although there is currently insufficient evidence to support any specific approach to 326 

dispatcher-assisted CPR instructions, the ERC continues to recommend that dispatchers 327 

provide CPR instructions for all patients in cardiac arrest.  328 

[h3] The use of video for dispatcher CPR instructions 329 

Traditionally, dispatchers provide audio-only CPR instructions. Newly developed technology 330 

enables dispatchers to provide video CPR instructions through the caller’s mobile phone. A 331 

recent systematic review and meta-analysis identified nine studies evaluating video 332 

instructions for simulated OHCA.30 Compression fraction was greater with video 333 

instructions,43-45 compression rates were higher with video-instructions,44-47 and there was 334 

a trend towards better hand-placement.44 No difference was observed in compression 335 

depth or time to first ventilation, and there was a slight increase in the time it took to start 336 

CPR with video instructions. In a more recent retrospective study of adult OHCA, 1720 337 

eligible OHCA patients (1489 and 231 in the audio and video groups, respectively) were 338 

evaluated. The median instruction time interval was similar (136 s in the audio group and 339 

122 s in the video group); however, survival to discharge rates were 8.9% in the audio 340 

group and 14.3% in the video groups (p < 0.001). Good neurological outcome occurred in 341 

5.8% and 10.4% in the audio and video groups, respectively (p < 0.001).48 RCTs testing the 342 

effect of live video streaming on outcomes are lacking.    343 

There is currently insufficient evidence to support the widespread implementation of video 344 

for dispatcher CPR instructions. The ERC recommends that where such technology is 345 
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implemented that it should be in a highly controlled manner, and preferably as part of 346 

formal research program. 347 

[h3] Dispatcher AED instructions 348 

High survival rates have been observed following on-site AED use by bystanders, such as in 349 

casinos, airports, sports facilities and train stations.49-60 There is less evidence about 350 

dispatch instructions for AED retrieval and use, even though they are in widespread use8,34 351 

In a 2024 ILCOR scoping review there were no studies that addressed clinical outcomes 352 

attributable to dispatcher instructions for AED retrieval and use. This review did not include 353 

studies of AED use by dispatched responders[2025 ILCOR COSTR]  In 2024, a before-and-354 

after study reported that successful AED retrieval and pad placement following dispatcher 355 

instruction were associated with increased survival to hospital discharge and survival with 356 

favourable neurological outcome. AED shock delivery itself was not associated with any 357 

improvement in these clinical outcomes, either as a product of the few patients receiving a 358 

shock or because of unrecognised confounders.61  359 

There is limited evidence that volunteer responders—whether laypeople, first responders, 360 

or HCPs—who are alerted via mobile app or text message to bring an AED to the scene, 361 

improve survival. One RCT randomised 5,989 lay volunteer responders dispatched through 362 

a text-message system and found bystander-initiated CPR was higher in the intervention 363 

group compared with the control group (62% vs 48%, p<0.001).62 One cluster-randomised 364 

stepped-wedge trial dispatched 5,735 volunteer responders to OHCAs in private residences 365 

and found survival increased from 26% to 39% with improved neurologically favourable 366 

survival.63 Several observational studies have found that activation of volunteer responders 367 

is associated with increased bystander CPR, bystander defibrillation, decreased time to 368 

defibrillation and improved survival.64-66  However, substantial heterogeneity in systems’ 369 

structure and reporting limits comparison between systems and transferability of results. 370 

Furthermore, there is increasing interest in the use of drones to deliver AEDs to cardiac 371 

arrests.  As these systems develop, it is reasonable for dispatchers to inform bystanders 372 

that additional help and/or an AED may be arriving on scene. In accordance with ILCOR, the 373 

ERC recommends that, after recognising cardiac arrest and starting CPR, dispatchers should 374 

ask if there is an AED on-scene. If there is not, and if there is more than one bystander on 375 

scene, dispatchers should offer instructions to locate and retrieve an AED, if one is available 376 
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nearby.9 The location and availability of AEDs should be recorded in AED registries, and 377 

these registries integrated into dispatch systems to facilitate this.67  378 

 379 

[h2] Use of technology to support dispatchers 380 

The use of technology to support dispatchers is more completely addressed in the Systems 381 

Save Lives guideline.[add ref] The overview below is included in the BLS guideline to 382 

demonstrate how dispatchers might interact with technology during calls for cardiac arrest.  383 

[h3] Closed-circuit television (CCTV) 384 

A 2024 ILCOR scoping review identified two studies that explored how CCTV footage impacted 385 

dispatchers’ understanding of the OHCA scene.10 One study  suggested that a  lack of situational 386 

awareness was a barrier to recognition and that live-stream video from the scene would improve 387 

the situational awareness.68 The second suggested that visual information from the scene would 388 

improve dispatcher understanding of the OHCA scene, which might, in turn, enhance 389 

communication, and improve dispatcher ability to coach bystanders and improve the quality of 390 

CPR.69 391 

[h3] Machine learning 392 

A 2024 ILCOR scoping review identified six studies that explored how machine learning 393 

might improve recognition of cardiac arrest.10 Two of these studies assessed whether a 394 

machine-learning model could recognise OHCA using historical audio recordings of calls 395 

made to EMS. 70,71 The first assessed how the machine learning model performed compared 396 

with dispatchers.70 The machine learning model had higher sensitivity (72.5% vs. 397 

84.1%, p < 0.001) but lower specificity (98.8% versus 97.3%, p < 0.001) and lower positive 398 

predictive value than dispatchers (20.9% versus 33.0%, p < 0.001). Time-to-recognition was 399 

shorter for the machine learning model compared with the dispatchers (median 44s versus 400 

54s, p < 0.001).  401 

The second study assessed the ability of a deep neural network model to detect OHCA 402 

through speech recognition. 71 The machine learning model recognised 36% (n = 305) of the 403 

OHCAs within 60 s with median time to recognition of 72 s (IQR, 40–132 s), whereas the 404 

dispatchers recognised 25% (n = 213), median time to recognition was 94 s (IQR, 51–174 s). 405 

The machine learning model and dispatchers were equally effective at recognising OHCA at 406 
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any time during the call. The machine learning model recognised 6% (n = 52) of OHCAs not 407 

identified by dispatchers, whereas dispatchers recognised 4% (n = 38) of OHCAs, not 408 

recognised by the machine learning model. 409 

An RCT evaluated the impact of a machine learning cardiac arrest alert on dispatcher 410 

recognition of OHCA.72 Dispatchers in one group were alerted when the machine learning 411 

model suspected an OHCA, while those in the other group followed normal protocols 412 

without a machine learning model alert. Dispatchers recognised 93.1% of confirmed cardiac 413 

arrests in the alert group and 90.5% of cardiac arrests in the no-alert group (P=0.15). Cases 414 

with a machine-learning alert had a significantly higher sensitivity than cases without alerts 415 

for confirmed cardiac arrest (85.0% vs. 77.5%; P<0.001) but lower specificity (97.4% vs 416 

99.6%; P<0.001) and lower positive predictive value (17.8% vs. 55.8%; P<0.001). The study 417 

did not find a significant increase in dispatchers’ ability to recognise cardiac arrest when 418 

using the machine learning algorithm.  There is currently insufficient evidence that machine 419 

learning technologies improve patient outcomes. However, the ERC recognises that this is a 420 

rapidly evolving area of research, and it may play a significant role in the future, as 421 

technology improves. The ERC recommends that where machine learning is embedded into 422 

dispatcher algorithms that it should be implemented in a highly controlled manner, and 423 

preferably as part of formal research program. 424 

[h3] Smart devices to detect agonal breathing 425 

ILCOR found only one proof-of-concept study using existing technology to detect agonal 426 

breathing.10 The study sought to determine if a smart speaker and mobile phone could be 427 

trained to recognise agonal breathing using calls recorded in the dispatch centre, compared 428 

with normal sleep sounds recorded in a sleep laboratory. The authors reported a sensitivity 429 

of 97.17% (95% CI: 96.79–97.55%) specificity of 99.38% (95% CI: 99.20–99.56%) and false 430 

positive rate of 0.22%.73 To date, there is no evidence that these technologies improve 431 

patient outcomes.10 There is currently insufficient evidence that using smart devices to 432 

detect agonal breathing improve patient outcomes. However, this technology may have a 433 

role to play if technology improves. The ERC recommends that use of smart devices to 434 

detect agonal breathing should only be implemented within a formal research program. 435 

[h3] Wearable devices 436 
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Recently, wearable devices that can detect and assess a person’s heart rhythm, such as 437 

smartwatches have been developed.74 Some devices are able to detect abnormal and life-438 

threatening heart rhythms such as ventricular tachycardia, ventricular fibrillation or 439 

asystole and automatically alert EMS.75 Such devices can potentially reduce the interval 440 

from collapse to recognition of cardiac arrest and initiation of CPR and thus improve both 441 

care and outcomes in cardiac arrest, particularly among patients with unwitnessed cardiac 442 

arrest.76 However, there are currently no clinical studies showing the benefit of wearing 443 

these devices on clinical outcomes. Thus, there is currently no evidence to support the use 444 

of wearable devices to improve outcomes after cardiac arrest. The ERC recommends that 445 

use of wearable devices to detect life-threatening arrythmias should only be implemented 446 

within a formal research program. 447 

 448 

[h2] High quality chest compressions 449 

Chest compressions are a critical component of effective CPR, serving as the most 450 

accessible means of maintaining cerebral and organ perfusion during cardiac arrest. Their 451 

effectiveness depends on correct hand position and chest compression depth, rate, and 452 

degree of chest wall recoil. Pauses in chest compressions interrupt perfusion and must be 453 

avoided to minimise ischemic the risk of injury.  454 

Mechanical CPR falls outside the scope of BLS and is addressed in the advanced life support 455 

guideline. 456 

[h3] Initiating CPR 457 

The sequence for commencing CPR (compressions first versus breathing first) was updated 458 

by ILCOR in 2025.[2025 ILCOR COSTR] Five studies were included.77-81 All of the studies were 459 

manikin studies, one of which used a paediatric manikin.81  460 

Three adult manikin studies addressed time to first compression.77,79,80 A compression first 461 

approach resulted in shorter time to first compression. One adult manikin study addressed 462 

time to first ventilation.79 A compression first approach resulted in a longer time to first 463 

ventilation. One adult manikin study addressed time to completion of first CPR cycle (30 464 

chest compressions and 2 rescue breaths).79 A compression first approach resulted in a 465 

shorter time to completion of first CPR cycle. One adult manikin study addressed the impact 466 

of compression first versus ventilation first approach on compression rate, compression 467 
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depth and chest compression fraction.77 This study found that choice of approach had no 468 

impact on chest compression rate, depth or chest compression fraction. 469 

Following the ILCOR treatment recommendation the ERC recommends a compression first 470 

approach. 471 

[h3] Surface on which chest compression is performed 472 

ILCOR updated the CoSTR for performing chest compression on a firm surface in 2024.82 473 

When chest compression is performed on a soft surface (e.g. a mattress), both the chest 474 

wall and the underlying mattress are compressed.83 This has the potential to reduce chest 475 

compression depth. However, effective compression depths can be achieved on a soft 476 

surface, providing the CPR provider increases overall compression depth to compensate for 477 

mattress compression.84-90 ILCOR identified 17 studies addressing the importance of a firm 478 

surface during CPR. The studies were analysed by categories - floor versus firm hospital 479 

mattress, backboard versus hospital mattress, floor versus home mattress and other 480 

surface types. No studies reporting clinical outcomes were identified.82 481 

Two manikin RCTs91,92 compared chest compressions delivered on a hospital bed versus on the floor. 482 

Seven manikin RCTs93-99 compared chest compressions with and without a backboard on a hospital 483 

mattress. Two manikin RCTs compared chest compressions delivered on a normal bed versus on the 484 

floor.100,101 There was no difference in chest compression depth on a hospital bed or normal bed 485 

versus on the floor.82 There was a small improvement in chest compression depth when using a 486 

backboard.82 Two further manikin RCTs compared chest compressions delivered on a sports 487 

mattress, with and without a backboard,102 and in a dental chair.103 Chest compressions were 488 

shallower on both sports matting and the in the dental chair.102,103 489 

Consistent with the ILCOR, the ERC suggests performing chest compressions on a firm surface. For 490 

the in-hospital setting, if a mattress has a ‘CPR mode’ to increase mattress stiffness, it should be 491 

activated when performing CPR. Moving a patient from the bed to the floor is not recommended. 492 

The ERC does not advocate using a backboard. 493 

[h3] Hand position during chest compressions 494 

The evidence for optimal hand position was reviewed by ILCOR in 2025.[2025 ILCOR COSTR] 495 

Only three studies were identified, none of which included the critical outcomes of 496 

favourable neurological outcome, survival, or ROSC. All the identified studies reported 497 

physiological endpoints only.104-106 Imaging studies were excluded from the ILCOR 498 

systematic review as they do not report clinical outcomes for patients in cardiac arrest. 499 
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However, such studies may provide supporting evidence addressing optimal hand position 500 

for chest compressions. This evidence indicates that, in most adults and children, the 501 

maximal ventricular cross-sectional area underlies the lower third of the 502 

sternum/xiphisternal junction, while the ascending aorta and left ventricular outflow tract 503 

underlie the centre of the chest.105,107-112 However, there will be variation in anatomy 504 

between individuals dependent upon age, body mass index, congenital cardiac disease and 505 

pregnancy. Consequently, one specific hand placement strategy might not provide optimal 506 

compressions for all persons.108,111,113 507 

The 2025 ILCOR systematic review identified one crossover study in 17 adults with 508 

prolonged resuscitation from non-traumatic cardiac arrest observed improved peak arterial 509 

pressure during compressions and higher end-tidal carbon dioxide when compressions 510 

were performed on the lower third of the sternum compared with the centre of the chest. 511 

Arterial pressure during compression recoil, peak right atrial pressure, and coronary 512 

perfusion pressure did not differ.104 A second crossover study in 30 adults observed no 513 

association between end-tidal carbon dioxide values and hand placement.106 The remaining 514 

crossover study in 10 children observed higher peak systolic pressure and higher mean 515 

arterial blood pressure when compressions were performed over the lower third of the 516 

sternum compared with the middle of the sternum.114 517 

Consistent with the ILCOR recommendation [2025 ILCOR COSTR], the ERC continues to 518 

recommend performing and teaching that chest compressions be delivered ‘in the centre of 519 

the chest’, whilst at the same time demonstrating this position is on the lower half of the 520 

sternum. 521 

[h3] Chest compression depth, rate and recoil 522 

The ERC Guideline 2025 BLS maintains the previous recommendations from the 20219 and 523 

the previously published ILCOR scoping review.115 This review included five observational 524 

studies that examined both chest compression rate and chest compression depth.116-120  525 

One RCT,121 one crossover trial,122 and six observational studies118,123-127 examined chest 526 

compression rate only. One RCT128 and six observational studies examined chest 527 

compression depth only, 129-134  while two observational studies examined chest wall recoil. 528 
135,136  No studies were identified that examined different measures of leaning.  529 
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Consistent with ILCOR, the ERC continues to recommend a chest compression rate of 100 to 530 

120 min-1 and a compression depth of 5-6 cm (avoiding excessive chest compression depths 531 

greater than 6 cm), while avoiding leaning on the chest between compressions to allow full 532 

chest wall recoil.9  533 

[h3] Minimizing interruptions to chest compressions 534 

Interruptions comprise pauses for rhythm analysis, charging the defibrillator, defibrillation, 535 

airway management, ventilation, pulse checks and any other unspecified interruption to 536 

chest compressions. The interval where chest compressions are not being performed is 537 

described as hands-off time. The chest compression fraction (CCF) is defined as the 538 

proportion of the CPR cycle devoted to compressions. Increasing hands-off time reduces 539 

the CCF. The evidence assessing the impact of interruptions to CPR was updated by ILCOR in 540 

2025. One systematic review137 and six non-randomized studies138-143 were identified. [2025 541 

ILCOR COSTR] 542 

A systematic review included eight studies indicating that feedback, both real-time and 543 

post-event, may be associated with a marginal improvement in CCF but was not associated 544 

with improved clinical outcomes.137 One RCT144 and four observational studies145-148 545 

suggested that real-time feedback did not improve CCF. Three observational studies 546 

suggested post-event feedback did lead to improved CCF (MD 7.11; 95% CI, 5.85, 8.36) (I2 = 547 

0%).137 548 

Six more recent observational studies suggested that interruptions had no impact on 549 

CCF,138,140,141 ROSC138,140,141 or survival to discharge141. Pre-charging the defibrillator while 550 

chest compressions were ongoing increased the CCF and may be associated with ROSC 551 

(adjusted OR 2.91; 95 %CI 1.09–7.8),139 while placement of an advanced airway (tracheal 552 

tube or supraglottic airway) resulted in increased CCF (89.9% vs 84.5%) and ROSC (31.8% vs 553 

12.2%).103 554 

ILCOR continues to recommend that pre- and post-shock pauses should be as short as 555 

possible. Furthermore, the CCF should be as high as possible, and at least 60%.[2025 ILCOR 556 

COSTR]  Consistent with the ILCOR recommendation, the ERC continues to recommend 557 

teaching that hands-off time should be minimised, and chest compression fraction should 558 

be maximised. 559 

[h3] Compression-only CPR 560 
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The role of ventilation and oxygenation in the initial management of cardiac arrest remains 561 

debated. ILCOR last published a systematic review of continuous chest compressions (CCC) 562 

versus standard CPR in 2017.149 ILCOR has since undertaken three different reviews 563 

addressing CCC by lay responders, EMS personnel and in-hospital clinicians.  564 

A 2024 systematic review[2025 ILCOR COSTR] failed to identify any new studies addressing 565 

CCC by lay responders. The previous systematic review149 included three relevant 566 

observational studies150-152 comparing CCC with CPR at a ratio of 15 compressions to two 567 

ventilations(15:2)150,151 or 30 compressions to two ventilations (30:2).152 None of the 568 

identified studies reported favourable neurological outcome. In one adult only study, 569 

survival to hospital discharge was higher for CCC than for 30:2.152 However, in two all-age 570 

studies, one found there was no difference in ROSC or survival to discharge,150 while the 571 

other reported no difference survival to hospital admission or survival to 30 days,151 when 572 

comparing CCC and 15:2.151  573 

A 2024 systematic review identified one RCT153 and three cohort  studies142,154,155 addressing CCC by 574 

EMS personnel. [2025 ILCOR COSTR]  Two of the cohort studies142,155 were post-hoc/secondary 575 

analyses of previously published trials.153,156,157 The RCT failed to identify any difference in 576 

favourable neurological outcome, survival to hospital discharge or ROSC when comparing CCC and 577 

30:2.153.  578 

Secondary analysis of pooled trial data153,156,157 initially suggested CCC by EMS personnel may be 579 

associated with improved survival to hospital discharge.142 However, when analysed by adherence 580 

to the intended treatment strategy, CCC were associated with a lower survival rate than 30:2.142 The 581 

remaining observational study154 failed to report favourable neurological outcome but concluded 582 

that minimally interrupted cardiac resuscitation was associated with improved survival to hospital 583 

discharge but found no difference in ROSC. 584 

Similarly, a 2024 systematic review [2025 ILCOR COSTR] failed to identify any new studies 585 

addressing CCC in hospital. The previous systematic review149 included a single 586 

observational study comparing continuous mechanical chest compressions (with 587 

asynchronous ventilation via a secure airway) and interrupted mechanical chest 588 

compressions (5 compressions to 1 ventilation via a secure airway), among patients 589 

admitted to the emergency department following OHCA.158 Patients who received 590 
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continuous mechanical CPR with asynchronous ventilation were more likely to achieve 591 

ROSC and more likely to survive to hospital discharge than patients who received 592 

interrupted mechanical chest compressions.158 593 

Finally, an ILCOR scoping review addressing continuous chest compressions and fatigue3 594 

identified four manikin studies.159-162 One study159 involved 84 laypersons comparing 595 

standard 30:2 CPR with CCC and reported no difference in the proportion of correct (rate 596 

and depth) compressions and no difference in the time to commencing chest compressions. 597 

They further reported a higher number of compressions with CCC and a longer periods off 598 

the chest with 30:2. They also found no difference in the time to exhaustion or the level of 599 

exhaustion.159 A larger study randomised 517 laypersons to different CPR protocols - 30 600 

compressions:2 second pause (30c:2s) , 50 compressions:5 second pause (50c:5s), 100 601 

compressions:10 second pause(100c:10s) and CCC. They reported a significant difference in 602 

the percentage of compressions with correct depth among the groups (30c2s, 96%; 50c5s, 603 

96%; 100c10s, 92%; CCC, 79%; p=0.006). They also reported a higher CCF in the CCC group 604 

and a greater frequency of pauses longer than 10 seconds in the 100c10s group.161 605 

A different study involving 124 HCPs randomised participants to perform CCC in one of two 606 

CPR positions – from the conventional position at the manikin’s side or straddling the 607 

manikin.160 They found no difference in compression rate, compression depth or fatigue 608 

(measured using participant blood pressure, heart rate and respiratory rate). However, the 609 

intervention period was only 4-minutes long.160 610 

Finaly, one study recruited three male participants to perform CPR at altitude (3776m) to 611 

assess the impact of performing CPR in a low oxygen environment.162 Physical exertion was 612 

measured using percutaneous arterial oxygen saturation and reported using the Borg scale, 613 

a subjective score of fatigue. Percutaneous oxygen saturations were reduced when 614 

performing CCC but not when performing 30:2 CPR. Self-reported fatigue was noted to be 615 

‘somewhat hard’ or ‘hard’.162 616 

The ERC supports the ILCOR recommendations that chest compressions are performed for 617 

all adults in cardiac arrest. Where bystanders are trained, able, and willing to provide 618 

rescue breaths they should perform CPR with a ratio of 30 compressions to 2 ventilations . 619 

If they are not trained, able or willing they should deliver CCC.  HCPs may perform either 620 

CPR with a ratio of 30 compressions to 2 ventilations, or CCC with asynchronous positive-621 
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pressure ventilations, until such time as the airway has been secured with a tracheal tube 622 

or supraglottic airway device. Once the airway has been secured, they should provide CCC 623 

with asynchronous ventilations. 624 

[h3] CPR in obese patients 625 

The increasing prevalence of obesity worldwide and the challenges in providing CPR to this 626 

population prompted ILCOR to complete a scoping review in 2024163. 627 

Fifteen studies reported favourable neurological outcome data related to adults. Eight 628 

studies suggested obese patients had worse outcomes when compared with non-obese 629 

patients, 164-171 six studies suggested there was no difference in favourable neurological 630 

outcome 172-177 while one study suggested obese patients were more likely to have a 631 

favourable neurological outcome.178 632 

Twenty-two studies reported survival to hospital discharge data related to adults. Nine 633 

studies suggested obese patients had worse survival to discharge outcomes than non-obese 634 

patients, 164-166,169,179-183 nine suggested there was no difference in survival to hospital 635 

discharge,172-175,184-188 while four studies suggested obese patients were more likely to 636 

survive to hospital discharge.189-192 637 

Six studies reported long-term survival data (months to years) related to adults. One study 638 

suggested obese patients had worse outcomes than non-obese patients,173 four suggested 639 

there was no difference in long-term survival164,176,177,193 while one study suggested obese 640 

patients were more likely to survive long-term.189 641 

Six studies reported ROSC data related to adults. Two studies suggested obese patients had 642 

lower rates of ROSC than non-obese patients,180,182 two suggested there was no difference 643 

in ROSC rates184,185 while one study suggested obese patients were more likely to achieve 644 

ROSC.192 One study further reported a difference in outcomes dependent upon the 645 

underlying aetiology of cardiac arrest.194 In patients sustaining cardiac arrest of cardiac 646 

origin, ROSC was less likely in obese patients, whereas in cardiac arrest of non-cardiac 647 

aetiology, there was no difference in ROSC rates.194 648 

The association between obesity and neurological outcomes, survival to hospital discharge, 649 

longer-term survival (months to years), and ROSC displayed considerable variation. Few 650 

studies reported resuscitation quality indicators, and no studies reported on adjustments to 651 
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CPR techniques or provider outcomes. ILCOR and the ERC advise that standard CPR 652 

protocols should be used in obese patients. 653 

[h3] Head-up CPR 654 

The updated ILCOR CoSTR for head-up CPR1 found two new studies195,196 to supplement the 655 

single study197 identified in the former 2021 review. All three studies were undertaken by 656 

the same research group. The first study, a before-after study197 comprising 2322 adult 657 

OHCAs, compared two CPR bundles. The first, an extended care bundle, comprising a pit-658 

crew approach with rapid deployment of a mechanical CPR device, placing the patient in a 659 

head-up position (≈ 20°), use of an impedance threshold device and deferring positive 660 

pressure ventilation for several minutes. The second bundle comprised mechanical CPR 661 

with an impedance threshold device alone. Following introduction of the extended care 662 

bundle, poorly described resuscitation rates increased and survival with favourable 663 

neurology was higher (17.9% vs 34.2%), however there was no difference in survival with 664 

favourable neurological outcome (numbers not reported).197 The second study195 compared 665 

outcomes for 227 patients resuscitated using the head-up CPR bundle with a propensity 666 

matched cohort of 860 supine patients drawn from three previous trials. Survival 667 

propensity matched cohort of supine patients drawn from two previous trials. Survival with 668 

favourable neurological outcome was higher in the head-up CPR group 5.9% (13/222) 669 

versus 4.1% (35/860); OR, 1.47 (95%CI, 0.76–2.82).195 670 

The third study196 compared outcomes for 353 non-shockable cardiac arrests resuscitated 671 

using the head-up CPR bundle with a propensity matched cohort of supine patients drawn 672 

from two previous trials. Survival with favourable neurological outcome was higher in the 673 

head-up CPR group 4.2% (15/353) versus 1.1% (4/353); OR, 3.87 (95%CI, 1.27–11.78).196 674 

Despite an apparent improvement in favourable neurological outcome associated with a 675 

head-up CPR bundle, there is currently insufficient evidence to indicate routine use of head-676 

up CPR, without the other elements of the described CPR bundle (mechanical CPR, 677 

impedance threshold device), is associated with improved outcomes. The head-up CPR 678 

bundle includes use of an automated a head/thorax-up positioning device, a mechanical 679 

CPR device, an impedance threshold device and considerable investment in additional 680 

training. Consistent with ILCOR, the ERC suggest against routine use of head-up CPR in 681 
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isolation, as we were unable to identify any evidence that head-up CPR, without a CPR 682 

bundle, leads to improved outcomes. 683 

[h3] Use of CPR feedback devices 684 

To improve CPR quality, key CPR metrics should be measured. CPR quality data can be 685 

presented to the rescuer in real-time and/or provided in a summary report at the end of a 686 

resuscitation. Three different types of feedback device were described, all for guiding chest 687 

compression: 1) digital audio-visual feedback including corrective audio prompts; 2) 688 

analogue audio and tactile ‘clicker’ feedback for chest compression depth and release; and 689 

3) metronome guidance for chest compression rate. 690 

The recent ILCOR CoSTR for feedback for CPR quality in real resuscitation3 comprised 60 691 

manuscripts, 24 of which were published since 2020. 198  Five themes were identified – 692 

system change/quality improvement, impact on patient outcomes, improved CPR quality 693 

without improved patient outcomes, CPR feedback as a generator of other CPR metrics and 694 

CPR feedback as a potential harm.198 Use of CPR feedback to improve system performance 695 

is addressed in the ERC Guidelines 2025 Systems Save Lives,[add ref] here the impact of 696 

real-time feedback devices by CPR providers will be discussed. 697 

Forty studies examined impact of real-time feedback on both chest compression quality 698 

and/or patient outcomes.120,122,128,134,137,140,144,199-231 Real-time feedback did not lead to 699 

improved ROSC128,137,144,199,201-203,205,208-211,213-215,219,223,224,226,228,230,231, improved 700 

survival120,137,144,199,201-203,205,208,209,211,213,215,223,224,226,230,231 or survival with favourable 701 

neurological outcome.137,202,208,213,215,224 702 

Real-time feedback did improve chest compression quality. Six studies reported improved 703 

compliance with life support guideline recommendations,128,201,225,228,229,231. Two studies 704 

reported improved cardiac output209,223 Multiple studies reported improved chest 705 

compression rate,120,134,137,140,199,202,206-208,210,211,214,218-222,226,231 chest compression 706 

depth,120,134,137,140,144,199,202,207,208,210-212,214,218-220,222,226 chest compression 707 

fraction,120,137,140,199,202,208,210,218-220 reduced hands-off time,134,203,220,222 reduced 708 

leaning,134,137,140,204,207,214,217,220 more appropriate ventilation rates,137,199,218,231 and 709 

increased EtCO2.122,200,225,230,231 A single manuscript described cases where patients had died 710 

with visible damage to the chest wall caused by a feedback device.232 711 
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The ERC endorses the ILCOR recommendation against routine implementation of 712 

audiovisual feedback and prompt devices in isolation during chest compression, i.e. 713 

feedback devices are unlikely to improve clinical outcome for the patient directly in front of 714 

you. Rather, feedback devices are best implemented as part of a comprehensive quality 715 

improvement program after action, designed to elevated CPR quality across resuscitation 716 

systems (refer to the ERC Guideline 2025 Systems Saving Lives[add ref]).  717 

 718 

[h2] Rescue breaths 719 

Ventilation during cardiac arrest is a critical aspect of cardiopulmonary resuscitation that 720 

influences outcomes.233,234 In the BLS context, ventilation may be provided by mouth-to-721 

mouth, mouth -to-nose, mouth-to-stoma, mouth-to-mask or bag-valve-mask techniques. 722 

The ERC recommends that rescue breaths should have  sufficient volume to cause the chest 723 

to rise visibly.235 Rescuers should aim for an inflation duration of about 1 second, with 724 

sufficient volume to make the chest begin to rise, but avoid rapid or forceful breaths. The 725 

maximum interruption in chest compression to deliver two breaths should not exceed 10 726 

seconds.236 These recommendations apply to all forms of ventilation during CPR when the 727 

airway is unsecured, including mouth-to-mouth and bag-valve-mask ventilation, with and 728 

without supplementary oxygen. 729 

Previous guidance addressing assisted ventilation and COVID-19 has been removed from 730 

resuscitation guidelines. Guidance for foreign body airway obstruction has been moved to 731 

the First Aid chapter.[add ref] 732 

[h3] Ventilation feedback devices 733 

There is a growing body of evidence to indicate that ventilation during resuscitation may 734 

not adhere to resuscitation guideline recommendations. 237,238 Several real-time feedback 735 

devices have been developed to improve quality of ventilation during cardiac arrest. ILCOR 736 

undertook a scoping review to determine if there was sufficient evidence to recommend 737 

their implementation.239 Nineteen studies were identified, of which six were human 738 

studies213,240-244 and 13 were simulation studies.245-257 739 

Only three studies, 213,240,241 one RCT213 and two prospective observational studies,240,241 740 

examined clinical outcomes with and without real-time feedback. The RCT reported 741 

improved higher rates of ROSC (55.5% versus 36.2%, p=0.004) with real-time feedback, but 742 
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found no difference in survival with favourable neurological outcome (11.1% versus 10.3%, 743 

p=0.77).213 The observational studies found no difference in either ROSC or survival to 744 

discharge; however, both reported improved ventilation parameters with real-time 745 

feedback.240,241 Most simulation studies suggested improved ventilation quality when real-746 

time feedback devices were used. ILCOR have not made a recommendation or good 747 

practice statement. Based upon the ILCOR scoping review, it is the view of ERC that there is 748 

currently insufficient evidence to recommend routine use of ventilation feedback devices 749 

during CPR.  750 

[h3] Compression to ventilation ratios 751 

ILCOR updated the CoSTR for chest compressions-to-ventilation ratios in 2025, [2025 ILCOR 752 

COSTR] and identified seven retrospective cohort studies,258-264 and one prospective 753 

study,265 examining the impact of the changes in 2005 , from 15 compressions to 2 754 

ventilations (15:2) to 30 compressions to 2 ventilations (30:2).266 Two cohort studies 755 

reported favourable neurological outcome following the switch from 15:2 to 30:2.258,265 756 

One study comprising 3960 non-shockable cases reported improved neurologically 757 

favourable survival at hospital discharge with 30:2 compared to 15:2.258 However, a 758 

different cohort study comprising 522 shockable cases reported  no difference in 759 

neurologically favourable survival (CPC score 1–2). 265  760 

Six cohort studies reported on survival to hospital discharge or 30-day survival.258-262,264 761 

Three studies 258,261,262 reported that 30:2 improved survival, whereas two studies found no 762 

difference in the odds of survival.260,264 An analysis of 200 bystander witnessed cardiac 763 

arrests with shockable rhythms reported an improvement in survival to hospital discharge 764 

with a compressions-to-ventilation ratio of 50:2 compared to 5:1.259  Consistent with ILCOR, 765 

the ERC recommends a compression–ventilation ratio of 30:2 in adult patients in cardiac 766 

arrest. 767 

[h3] Passive ventilation 768 

Passive ventilation describes gas exchange secondary to recoil of the chest and lungs 769 

occurring during chest compressions. It has been suggested that passive ventilation may 770 

produce tidal volumes sufficient to provide adequate gas exchange during cardiac arrest.267 771 

ILCOR updated their 2022 systematic review in 2025 and did not identify any new 772 

studies.[2025 ILCOR COSTR] 773 
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Three RCTs, 268-270 one of which was a very small pilot study,270 and one observational 774 

study271 were identified. Meta-analysis of two of the RCT’s268,269 suggested passive 775 

ventilation did not improve ROSC or survival to ICU discharge.2 Based on the ILCOR review, 776 

the ERC advises against the routine use of passive ventilation techniques during 777 

conventional CPR. 778 

 779 

[h2] Using an Automated External Defibrillator (AED) 780 

An automated external defibrillator (AED) is a portable, battery-powered device that 781 

includes adhesive defibrillation pads to attach to a patient’s chest to detect the heart 782 

rhythm following suspected cardiac arrest. AEDs are accurate in their interpretation of the 783 

heart rhythm and are safe and effective when used by properly laypeople.272 If the rhythm 784 

is a shockable rhythm (ventricular fibrillation or pulseless ventricular tachycardia), an 785 

audible (and sometimes visual) prompt is given to the operator to deliver a direct current 786 

electric shock (defibrillation) to re-establish a coordinated heart rhythm.273  787 

Among patients in a shockable rhythm, each minute delay to defibrillation is associated 788 

with 6% higher probability of failure to terminate VF, and 3-6% lower probability of survival 789 

to discharge.274-276  For other heart rhythms (including asystole and a normal rhythm), no 790 

shock is advised.  791 

The probability of survival after OHCA can be markedly increased if victims receive 792 

immediate CPR and an AED is used.277 AEDs make it possible for laypeople to attempt 793 

defibrillation following cardiac arrest many minutes before professional help arrives.277 The 794 

highest survival rates following lay rescuer resuscitation have been reported after use of 795 

on-site AEDs such as at airports, casinos, sports facilities or train stations.51,278-281 A recent 796 

update of the 2020 systematic review by ILCOR identified one ILCOR scientific statement,282 797 

one systematic review283 and four observational studies.284-286 The systematic review 798 

included 30 studies and reported that bystander CPR with use of an AED increased 799 

survival.283 One observational study reported improvement in favourable neurological 800 

outcome287 while another suggested no difference in favourable neurologic outcome.284 801 

Similarly, one observational study reported improvement in ROSC285 while another 802 

suggested no difference in favourable neurological outcome.284 The fourth study reported 803 

that annual rates of sudden cardiac death reduced following implementation of a public 804 
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access defibrillation (PAD) program for patients under 65 years of age, but not for patients 805 

aged 65 or over.286 Based on the ILCOR CoSTR,3 the ERC recommends the implementation 806 

of public access defibrillation programs, and recommends that public-access AEDs should 807 

be available for use 24/7, be stored in locations easily accessible to the general public and 808 

in unlocked cabinets. 809 

This section addresses defibrillation in the BLS context. More advanced concepts including 810 

synchronised cardioversion, vector change and dual sequence defibrillation can be found in 811 

the ERC Guidelines 2025 Advanced Life Support for adults.[add ref] Wider systems 812 

considerations for the placement and deployment of Automated External Defibrillators are 813 

addressed in the ERC Guidelines 2025 Systems Save Lives.[add ref] 814 

[h3] Ultra-portable AEDs 815 

Several manufacturers have developed ultraportable or pocket AEDs for personal use or 816 

equipping community volunteer responders. This presents an opportunity to increase AED 817 

availability and consequently patient outcomes. However, these devices may be limited in 818 

the number and the energy of shocks they can deliver (e.g. restricted to up to 20 shocks 819 

and a maximum of 85J). Although these devices may have been approved as safe to use, 820 

this does not provide evidence of device performance in real-world settings. Consequently 821 

ILCOR has reviewed the evidence of efficacy to inform implementation decisions.288 The 822 

review identified three studies.289-291 One was an economic modelling suggesting 823 

ultraportable AEDs would reduce the annual risk of sudden cardiac death and improve 824 

quality of life measures.289 One was a study protocol for a cluster RCT,290 while the third 825 

was an abstract publication describing preliminary data from the cluster RCT.291 There is 826 

currently insufficient clinical evidence to indicate ultraportable AEDs improve patient 827 

outcomes.3 The ERC is currently unable to recommend their adoption until high-certainty 828 

clinical data demonstrate improved patient outcomes with their use. 829 

[h3] How to find an AED 830 

All public access AEDs should be registered with the local emergency service. Such registries 831 

enable the dispatcher to identify the nearest available AED at the time of the emergency 832 

call.292-297 If more than one bystander is present at a cardiac arrest, the dispatcher is able to 833 

guide a bystander to locate and retrieve an AED. Prompting the bystander making the 834 

emergency call specifically about public-access AEDs on-site (i.e. immediately visible from 835 
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the location at which the patient has collapsed is another way in which an available AED can 836 

be retrieved and used for a patient. If the public-access AED is immediately adjacent to the 837 

patient, and time away from the patient can be minimised, it may be appropriate even for a 838 

lone rescuer to retrieve the device. The ERC recommends that local emergency services 839 

should maintain an accurate registry of AED locations 840 

[h3] Geolocation applications 841 

Global positioning systems (GPS) in smartphones have enabled numerous apps to locate 842 

the user and display the location and availability of nearby AEDs. 296-299 They often allow the 843 

user to add details about new AEDs and to provide data about missing or malfunctioning 844 

AEDs. These apps can complement existing registries.296,297 The apps may be capable of 845 

providing walking directions to the AED and can be integrated with dispatch systems so that 846 

dispatchers can send a push notification to a mobile phone (or other smart device e.g. 847 

smartwatch) during an emergency to help guide a bystander to the nearest AED.296,299 The 848 

role of mobile phone technology as a tool to locate AEDs is described in detail in the ERC 849 

Guidelines 2025 Systems Saving Lives.[add ref]  850 

[h3] AED signage 851 

Although several different AED signs are available, understanding of these signs’ meaning is 852 

often lacking.300-302 Newer signs have been developed following public consultation,302,303 853 

but evidence addressing how signs increase AED deployment is lacking. Furthermore, many 854 

AEDs have no signage at their location, or signs in the vicinity that could guide bystanders 855 

to its location.304 The ERC and ILCOR recommend that AED locations should be highly visible 856 

and easy to located. This includes clear signage at its location that is visible from a distance 857 

as well as signs in the vicinity of the AED that clearly direct bystanders to its location. Signs 858 

should indicate what the AED is for, and that anyone can use the AED, even if they have not 859 

had previous training. 860 

[h3] AED cabinets 861 

Concerns about theft or vandalism have led to security measures, such as using locked 862 

cabinets, to house AEDs in public locations. Since each minute of delay in attempting 863 

defibrillation critically decreases the chance of survival, the additional time needed to 864 

access an AED in a locked cabinet may negatively impact patient survival.305  A 2025 ILCOR 865 

scoping review assessed the benefits and harms of placing AEDs in locked cabinets versus 866 
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unlocked cabinets. There was limited evidence because only 10 studies were identified, 867 

some of which were simulation studies or conference abstracts.306-314 Taken together, a low 868 

risk of theft, missing AEDs or vandalism was reported (<2%). Furthermore, two simulation 869 

studies identified significantly slower AED retrieval when additional security measures, such 870 

as locked cabinets, were used.306 A survey of first responders further reported that half 871 

(n=25/50) were injured while accessing and AED that required breaking glass to access. 872 

Consistent with ILCOR, the ERC recommends that AED cabinets are not locked. If locks are 873 

necessary, unlocking instructions must be clear to prevent delays. Responsible systems 874 

should establish strategies for retrieving used public-access defibrillators.   875 

[h3] Use of drones to deliver AEDs 876 

Drones or unmanned aerial vehicles have the potential to speed up the delivery of an AED, 877 

especially for areas with longer response times. Evidence underpinning drone deployment 878 

of AEDs is currently lacking but real-world studies demonstrate feasibility of drone AED 879 

delivery, with a time advantage of 1-3 minutes over ambulances observed in approximately 880 

60% of cases. Mathematical modelling can be used to optimise the location of drones to 881 

improve the emergency response in OHCA. ILCOR performed a scoping review in 20233 and 882 

an evidence update in 2024 [2025 ILCOR COSTR] to investigate the feasibility and impact of 883 

drone delivered AEDs for OHCA response. A total of 39 studies were included. Most of the 884 

studies were simulation studies or computer/prediction models. Only three studies 885 

reported drone AED delivery to real OHCAs.315-317 There were no RCTs investigating drone 886 

AED delivery. The ERC recommends that where drone delivery of AEDs is possible, 887 

dispatchers should advise bystanders that a drone has been tasked to deliver an AED and 888 

provide basic instructions on retrieving the AED from the drone.   889 

[h3] How and when to use an AED 890 

An AED should be attached to any patient who is not conscious and not breathing normally. 891 

CPR should not be delayed whilst locating and retrieving an AED, but as soon as an AED has 892 

been brought to the patient’s side, it should be attached to the patient.3 If more than one 893 

bystander is present, one should continue CPR whilst the other attaches the pads. Some 894 

devices will power on automatically once their carrier/ case has been opened, whereas 895 

others may require the user to press a power on button. Most AEDs have voice ± visual 896 

prompts about where to locate the adhesive pads. Once the pads are connected, no-one 897 
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should touch the patient whilst the AED performs rhythm analysis. If the AED advises a 898 

shock, it will either give that shock itself (fully automatic AEDs) or prompt the user to press 899 

a shock button (semi-automatic AEDs). Some AEDs also provide guidance and feedback on 900 

quality chest compressions. 901 

[h3] Should chest compressions be performed before defibrillation? 902 

ILCOR has updated the 2020 CoSTR8 addressing when to perform defibrillation twice since 903 

the last guidelines however no new studies have been identified.2,3  A 2020 systematic 904 

review by ILCOR1 identified five RCTs318-322 comparing a shorter with a longer interval of 905 

chest compressions before defibrillation.1 No clear benefit from CPR before defibrillation 906 

was found. Four studies reported no significant difference in favourable neurological 907 

outcome in patients who received a shorter period of CPR before defibrillation compared 908 

with a longer period of CPR.318,319,321,322  Five studies reported no significant difference in 909 

survival to hospital discharge in patients who received a shorter period of CPR before 910 

defibrillation compared with a longer period of CPR.319-322  Consistent with ILCOR, the ERC 911 

recommends CPR be continued until an AED arrives on site, is switched on and attached to 912 

the victim, but defibrillation should not be delayed any longer for additional CPR.  913 

[h3] Positioning of defibrillation pads 914 

ILCOR undertook a systematic review addressing AED pad size and placement in 2024.[2025 915 

ILCOR COSTR]  Two observational studies 323,324 and one RCT325 were identified. No studies 916 

addressed the impact of different pad sizes on ROSC, survival or favourable neurological 917 

outcome. One observational study reported no difference in defibrillation success when 918 

using a large size.323 919 

One prospective study 324 found no significant difference in favourable neurological 920 

outcome, survival to hospital discharge or defibrillation success with initial anterior-921 

posterior pad placement compared with initial anterior-lateral placement. However, 922 

anterior-posterior pad placement was associated with higher ROSC rates after adjusting for 923 

known predictors. The RCT325 addressed pad placement for refractory ventricular 924 

fibrillation, which is beyond BLS, and further information can be found in the ERC 925 

Guidelines 2025 Advanced Life Support.[add ref] 926 

There is currently insufficient evidence to recommend a specific pad size or position for 927 

optimal external defibrillation in adults. ILCOR has issued a good practice statement that 928 
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recommends following the manufacturer’s AED guidance and instructions for adult pad 929 

placement.  The ERC endorses this recommendation. 930 

For most manufacturers this will mean placing defibrillation pads on the front of the 931 

persons chest and their left side (the anterior-lateral position). One defibrillation pad 932 

should be positioned below the patient’s right clavicle, just to the right of the upper sternal 933 

border. The other defibrillation pad/paddle should be placed on the patient’s left mid-934 

axillary line, below the armpit. Pad placement should avoid breast tissue if possible. This 935 

approach requires less manual handling so lowers the risk of manual handling injury to the 936 

rescuer, minimises the time needed to place defibrillation pads and therefore minimises 937 

interruptions to chest compressions.  938 

The other possible position entails placing the pads on the persons chest and back (the 939 

anterior-posterior position). Place the anterior defibrillation pad on the left side of the 940 

chest, between the midline and the nipple. For female patients, place the anterior pad to 941 

the left of the lower sternum, ensuring it avoids breast tissue as much as possible. The 942 

posterior defibrillation pad should be placed on the left side of the patient's spine, just 943 

below the scapula. This approach requires more manual handling than the anterior-lateral 944 

position. If the anterior-lateral pad position is not feasible, then the rescuer can consider 945 

using the anterior-posterior pad position if trained.  946 

[h3] Removing a bra prior to defibrillation 947 

Evidence indicates females in cardiac arrest are less likely to receive cardiopulmonary 948 

resuscitation and defibrillation from bystanders.326-328 This may stem from apprehension 949 

about exposing and touching a woman’s chest and fears of being accused of sexual 950 

assault329 To assess the impact of wearing a bra on defibrillation, ILCOR undertook a 951 

systematic review that identified two manikin studies330,331 and one animal study.332 The 952 

animal study suggested that a metal wire inside a bra did not adversely impact the 953 

defibrillation attempt nor cause any injury to the victim or rescuer.332 The manikin studies 954 

suggested female manikins were less likely to be exposed or disrobed,330 and time to 955 

defibrillation was longer with female manikins.331 No studies addressing ROSC, survival or 956 

favourable neurologic outcome were identified.333 957 
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AED adhesive pads should be placed onto bare skin. In people wearing bras, there is little evidence 958 

addressing whether the bra needs to be removed completely, and no evidence that an underwire in 959 

a bra causes harm. ILCOR advises that there is insufficient evidence to guide the routine removal of 960 

a bra, but it may not always be necessary to remove a bra for defibrillation. Defibrillation pads must 961 

be placed on bare skin in the correct position, which may be possible by adjusting the position of 962 

the bra, rather than removing it.  963 

The ERC recommends that rescuers prioritise placing defibrillation pads in the correct location, and 964 

in contact with bare skin. If this can be quickly accomplished without removing the bra then, it is 965 

acceptable to leave the bra in place. However, if the bra interferes with correctly locating the 966 

defibrillation pads, then the bra should be removed immediately to facilitate correct defibrillation 967 

pad application. Rescuers should not be concerned about exposing the persons chest to apply 968 

defibrillation pads. They should prioritise life-saving interventions over concerns for modesty. 969 

The ERC further recommends that manufacturers of manikins should develop realistic 970 

manikins that reflect different body sizes and shapes. CPR training should incorporate pad 971 

placement in people wearing bras. 972 

[h3] Where to place an AED in public 973 

Evidence pertaining to placement of AEDs can be found in the ERC Guidelines 2025 Systems 974 

Save Lives. The ERC recommends data informed AED placement considering historical 975 

OHCA rate, EMS response times and location of current AEDs.  976 

 977 

[h2] Safety 978 

[h3] Personal Protective Equipment (PPE) 979 

The use of personal protective equipment during resuscitation plays an important role in 980 

protecting rescuers from potential exposure to infectious agents. A meta-analysis of six 981 

simulation-based randomised studies found no meaningful impact of personal protective 982 

equipment on the depth or rate of chest compressions in adult CPR. This was also the case 983 

in studies carried out during the COVID-19 pandemic, when personal protective equipment 984 

was widely used. However, rescuers wearing personal protective equipment reported 985 

feeling more fatigued. While personal protective equipment should be used when 986 

available—especially in settings with known or suspected infection risk—its use must not 987 

This 
is

a D
RAFT-versi

on



 

             

       European Resuscitation Council 
Science Park I Galileilaan 11 
ISALA – 3.12b l 2845 Niel, Belgium  
www.erc.edu 

 

lead to unnecessary delay in starting chest compressions. The ERC recommends that 988 

regular training to facilitate timely donning and doffing of personal protective equipment is 989 

required, so that protection and prompt action can go hand in hand.334 990 

[h3] Harm to people providing CPR 991 

ILCOR performed a scoping review related to harm to people providing CPR and found very 992 

few reports of harm from performing CPR and defibrillation were identified. Five 993 

experimental studies and one case report published since 2008 were reviewed. The five 994 

experimental studies reported perceptions in experimental settings during shock 995 

administration for elective cardioversion. The authors measured current flow and the 996 

average leakage current in different experiments to assess rescuer safety. Despite limited 997 

evidence evaluating safety ILCOR and ERC support the interpretation that the use of an AED 998 

is generally safe.8,266  The ERC consistent with ILCOR, recommend that rescuers perform 999 

chest compressions and use an AED as the risk of damage from accidental shock during AED 1000 

use is low.  1001 

[h3] Unintentional injury from CPR to victims not in cardiac arrest 1002 

Lay people may be reluctant to perform CPR on an unresponsive person who is not 1003 

breathing normally due to concern that performing chest compressions to a person who is 1004 

not in cardiac arrest could cause serious harm.  However, there is little evidence that CPR 1005 

performed on a person not in cardiac arrest causes significant harm. There is however 1006 

significant concern that delays to CPR results in worse patient outcomes.305 The potential 1007 

survival benefits of CPR initiated by laypersons for patients in cardiac arrest far outweigh 1008 

the low risk of injury in patients not in cardiac arrest. 1009 

ILCOR recommends that laypersons, trained bystanders and first responders initiate CPR for 1010 

presumed cardiac arrest without concerns of harm to patients not in cardiac arrest (good 1011 

practice statement). The ERC guideline recommendations are consistent with the ILCOR 1012 

treatment recommendations. 1013 

[h3] Safety of AEDs 1014 

Errors in AED use most commonly occur because of problems with how the operator 1015 

interacts with the AED, rather than faults in or malfunction of the device itself, and include 1016 

continuing CPR during rhythm analysis, not delivering a shock when instructed and 1017 

premature removal of the AED.335 1018 
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Simulation studies suggest that fully automatic AED increase safety, reduce error and 1019 

shorten time to defibrillation compared to semi-automatic AED.336,337 The ERC recommends 1020 

the use of AEDs as they are safe to use and present a low risk of injury to rescuers 1021 

  1022 
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[h1] Abbreviations 1036 

ERC, European Resuscitation Council 1037 

CoSTR, Consensus of Science with Treatment Recommendations  1038 

ILCOR, International Liaison Committee on Resuscitation 1039 

HCPs, Healthcare professionals 1040 

AI, Artificial Intelligence 1041 

CPR, cardiopulmonary resuscitation 1042 

BLS, Basic Life Support 1043 

AED, Automated external defibrillator 1044 

ALS, Advanced Life Support 1045 

ILS, Immediate Life Support 1046 

PBLS, Paediatric Basic Life Support 1047 

NLS, Newborn Life Support 1048 

VR, virtual reality 1049 

AR, augmented reality 1050 

VLE, virtual learning environment 1051 

EMS, Emergency Medical Services 1052 

HBB, Helping Babies Breathe 1053 
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PAD, Public Access Defibrillator 1054 

RCT, Randomised controlled trial  1055 

[h1] Figure legends 1056 

Figure 1: fdgdgfdg 1057 

Figure 2: ERC agfdgfdgsfdg 1058 

 1059 

[h1] Table legends 1060 

Table 1. Key messages of dgfdgsdfsfg  1061 
Table 2. This table summarises sdgfgfdgsffbfdvxyf. 1062 

  1063 
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