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Abstract
Background: Advanced Life Support (ALS) during cardiopulmonary resuscitation (CPR) for out-of-hospital cardiac arrest (OHCA) is frequently

administered by two-member crews. However, ALS CPR is mostly designed for larger crews, and the feasibility and efficacy of implementing

ALS guidelines for only two rescuers remain unclear.

Objective: This scoping review aims to examine the existing evidence and identify knowledge gaps in the efficiency of pre-hospital ALS CPR per-

formed by two-member teams.

Design: A comprehensive search was undertaken across the following databases: PubMed, Web of Science, SCOPUS, Cochrane Library Trials,

and ClinicalTrials.gov. The search covered publications in English or German from January 1, 2005, to November 30, 2023. The review included

studies that focused on ALS CPR procedures carried out by two-member teams in adult patients in either simulated or clinical settings.

Results: A total of 22 articles were included in the qualitative synthesis. Seven topics in two-person prehospital ALS/CPR delivery were identified: 1)

effect of team configuration on clinical outcome and CPR quality, 2) early airway management and ventilation techniques, 3) mechanical chest com-

pressions, 4) prefilled syringes, 5) additional equipment, 6) adaptation of recommended ALS/CPR protocols, and 7) human factors.

Conclusion: There is a lack of comprehensive data regarding the adaptation of the recommended ALS algorithm in CPR for two-member crews.

Although simulation studies indicate potential benefits arising from the employment of mechanical chest compression devices, prefilled syringes, and

automation-assisted protocols, the current evidence is too limited to support specific modifications to existing guidelines.

Keywords: Advanced life support, Cardiopulmonary resuscitation, Out-of-hospital cardiac arrest, Two-member team, Crew size, Emerg-

ency medical service
Introduction

The early start of high-quality Advanced Life Support (ALS) has been

shown to increase the incidence of return of spontaneous circulation

(ROSC) and survival to hospital discharge after out-of-hospital car-

diac arrest (OHCA).1 It is often administered by two-member ambu-

lance crews as the first responders in diverse pre-hospital
emergency care (PHEC) systems.2 However, for such small teams,

adhering to high-performance ALS protocols during the initial stages

of CPR presents a significant challenge3 and, for example, ALS sec-

tion of European Resuscitation Council (ERC) Guidelines for Resus-

citation is typically designed with unspecified, though usually larger,

teams in mind who can share the workload.4

The ALS algorithm in ERC Guidelines differentiates its treatment

priorities based on whether the OHCA presents with a shockable or
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non-shockable initial rhythm.4 For a two-person team, significant dif-

ficulties arise in applying ALS during CPR mostly due to advanced

airway management and drug preparation and administration.3

Given that the ALS algorithm in the ERC Guidelines4 comprises sev-

eral procedures, it becomes challenging for a two-person team to pri-

oritize actions, since performing multiple tasks simultaneously, as

larger teams do, is difficult.

Previous simulation studies have examined the feasibility of

adapting the ALS algorithm for CPR delivered by two-person teams

in helicopter emergency medical services (HEMS)5 and military set-

tings.6 There is also sporadic data on the use of mechanical chest

compression devices7,8 and supraglottic airway devices 9,10 during

ALS CPR by two member crew, but these interventions were not pri-

marily intended to free the hands of the pair of rescuers. Also, other

aspects such as human factors11 including equipment ergonomics12

or automation-assisted protocols13 are understudied, as trials tend to

focus more on patient-centred outcomes.14,15 However, despite its

practical importance in the initial CPR phase until a larger crew

has gathered on-site, the implementation of ALS protocols4 for two

professional rescuers is not covered in current research directions.16

It could be hypothesized that in pre-hospital emergency settings

where human resources are limited, modifications to ALS guidelines

aimed at freeing the hands of rescuers could improve the quality of

ALS CPR and, potentially, patient outcomes.

The aim of this scoping review is to synthetise and critically

appraise the existing evidence in the field and also identify knowl-

edge gaps in research on ALS provided by two-member teams.

Methods

The scoping review was conducted in accordance with the Joanna

Briggs Institute methodology for scoping reviews17 and adhered to

the Preferred Reporting Items for Systematic Reviews and Meta-

analysis Protocols extension for Scoping Reviews (PRISMA-

ScR).18 The objectives, inclusion criteria, and methods were defined

and detailed a priori in a protocol. This protocol was collaboratively

revised by the academic research team members (DP, MK, MR,

RS) and prospectively registered with the Open Science Framework

(OSF) on September 1, 2023.19 No ethical approval was required for

this study.

Studies published between January 1, 2005, and November 30,

2023, were included as the resuscitation guidelines stated the 30

compressions to 2 rescue breaths ratio in the year 2005. The selec-

tion criteria for the studies were determined using PICOS framework,

formulated as follows. Population: Two-member teams performing

ALS CPR in out-of-hospital setting. Intervention: Any specific strat-

egy to deliver ALS CPR by two-member teams to adult patients

(18 years and older, adult patient simulations) in cardiac arrest with

both shockable and non-shockable rhythms. Comparison: Any type

of comparisons was assessed, including no comparison. Outcome:

Any type of outcomes was assessed (clinical or simulated). Study

design: No limitations to type of research (qualitative or quantita-

tive), study design (randomised, observational, retrospective) or set-

ting (clinical or simulated).

Excluded from this review were studies focusing on cardiac arrest

in children, studies evaluating very specific circumstances (e.g., CPR

during patient transportation, aviation or spaceflight, maritime set-

tings, sports events, etc.) and studies with outcomes or study focus

other than performing ALS procedures. While case reports, letters to
the editor, correspondences, editorials, conference abstracts, sys-

tematic reviews, guidelines, and trial protocols were referenced for

secondary sources, they were not included in the analysis.

The initial search was conducted in PubMed and Web of Science

to establish keywords and a search strategy. Subsequent searches

encompassed databases such as PubMed, Web of Science,

Scopus, and the Cochrane Library Trials, along with the

ClinicalTrials.gov register to identify potentially relevant papers,

including published trial protocols. A secondary reference search

was conducted from all the selected papers. The full search strategy

for these databases, as revised by a university librarian, is presented

in Appendix A. The results of the database search were exported to

Zotero (an open-source research tool, Corporation for Digital Schol-

arship, USA, zotero.org) for duplicate removal.

Titles and abstracts were independently screened by two review-

ers (MK and RS) against the inclusion and exclusion criteria (agree-

ment in 93.1%, Cohen’s kappa 0.76). If there was no agreement on

inclusion of selected articles, discrepancies were resolved through

discussion with a third reviewer (DP) and frequently needed exami-

nation of full-texts. Subsequently, full-text articles were downloaded

and thoroughly assessed by the same reviewers. Reasons for exclu-

sion at the full-text assessment stage (Cohen’s kappa 1.0) included

the provision of CPR only within BLS, more than only two crew mem-

bers, or data deemed irrelevant by the reviewers. Details of the data

extraction process can be found in Appendix B. Outcomes were not

pre-defined, and extracted data included information about study

populations, methods, and outcomes relevant to the scoping review.

Content analysis from found sources of evidence was performed.

The extracted data was subsequently grouped into categories

depending on the topic. A narrative approach was employed to

address the research question.

Results

Selection of sources of evidence

The initial search yielded 216 articles. Following the removal of dupli-

cates and screening of abstracts, 33 full-text articles were assessed

for eligibility with 22 full-text papers retrieved for the final analysis.

The selection process is detailed in the PRISMA-ScR flow diagram

(Fig. 1).

Characteristics of sources of evidence

The included studies predominantly featured simulation data (n = 21)

alongside one pre-hospital clinical study (n = 1). Quantitative meth-

ods were employed in nineteen articles, while three utilized mixed

methods. None of the studies used solely qualitative methods. The

designs and main subjects of these studies are summarized in

Table 1. Twelve studies explicitly stated a focus on two-member

teams in their titles or objectives (marked with asterisk in Table 1).

The remaining studies incorporated two-member teams as part of

their methodology to address various objectives. Detailed informa-

tion on each article, including the rescuer population, sample size

(rescuers or patients), context, relevant outcomes, and key findings,

is summarized in Table 2.

Synthesis of results

The studies were classified into seven coding categories based on

content analysis, with some studies fitting into multiple categories.

These categories were further divided into subgroups (Table 3).

http://ClinicalTrials.gov
http://zotero.org


Fig. 1 – PRISMA Flow Diagram for the scoping review proces.
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Team configuration and CPR quality

One and five studies investigated the effect of ALS team configura-

tion on clinical outcome and quality of CPR respectively.14,20–24

Five of these examined the effects of team size. 14,20–23 One retro-

spective clinical study involving 10 057 OHCA patients found that

having more than two paramedics at the scene did not improve

survival to hospital discharge (2 paramedics � 8.7%, 3 paramedics

� 8.7%,�4 paramedics� 8.4%, p = 0.88).14 Several simulation stud-

ies demonstrated superior CPR quality (chest compression quality

and fraction) in teams larger than two, along with a more efficient

achievement of critical CPR endpoints such as rhythm recognition,

adrenaline administration, and tracheal intubation.20–22 No significant

difference in the no-flow fraction was observed between teams of two,

three, and four paramedic students in one simulated ALS/CPR
study.23 One study comparing team compositions found that teams

of two paramedics were more prone to errors and generally slower

in most interventions (except for tracheal intubation), compared to

paramedic-emergency medical technician (EMT) teams.24

Early airway management and ventilation

Another five simulation studies examined the efficacy of early air-

way management and patient ventilation by two-member

crews.5,6,9,25,26 In a cross over study of two member teams the asyn-

chronous patient ventilation during continuous chest compressions

with a LMA inserted by a physician resulted in higher tidal volumes

and ventilation frequencies than recommended compared to asyn-

chronous face mask ventilation.25 Other four works found were fea-

sibility studies of securing the airway in a two-member team without



Table 1 – Characteristics of sources evidence.

Author and year Country Design Method Type Main topic

Asselin (2018)11 USA Randomized, controlled Mixed methods Simulation Workload and physical exertion

Bayley (2008)24 * USA Two group design Quantitative Simulation Team configuration

Brucke (2007)5 * Germany Feasibility study Quantitative Simulation Protocol adaptation

Choi (2016)13 USA Randomized, controlled Quantitative Simulation Protocol adaptation

Dundar (2021)25 Turkey Randomized, cross-over Quantitative Simulation Airway management

Eschmann (2009)14 * USA Retrospective observation Quantitative Clinical Team configuration

Guyette (2006)9 USA Feasibility study Quantitative Simulation Protocol adaptation

Harari (2020)12 Israel Experiment, observation Mixed methods Simulation Workload and physical exertion

Kern (2010)31 USA Randomized, controlled Quantitative Simulation Protocol adaptation

Klosiewicsz (2020A)7 * Poland Randomized, cross-over Quantitative Simulation Mechanical CC

Klosiewicsz (2020B)8 * Poland Randomized, cross-over Quantitative Simulation Mechanical CC

Krzyzanowski (2021)21 * Poland Randomized, controlled Quantitative Simulation Team configuration

Martin-Gill (2010)23 * USA Randomized, controlled Quantitative Simulation Team configuration

Nitzschke (2017)32 Germany Randomized, controlled Quantitative Simulation Additional equipment

Robak (2020)27 * Poland Randomized, controlled Quantitative Simulation Prefilled syringes

Robakowska (2022)22 * Poland Randomized, controlled Quantitative Simulation Team configuration

Siebers (2009)26 Germany Feasibility study Quantitative Simulation Airway management

Tsai (2020)20 * Taiwan Randomized, multiple group Mixed methods Simulation Team configuration

Ventzke (2011)6 * Germany Feasibility, two group Quantitative Simulation Airway management

Zalewski (2020A)28 Poland Randomized, cross-over Quantitative Simulation Airway management

Zalewski (2020B)30 Poland Randomized, cross-over Quantitative Simulation Prefilled syringes

Zalewski (2020C)29 * Poland Randomized, cross-over Quantitative Simulation Prefilled syringes

Legend: Studies in which the evaluation of two-member teams was declared in the title or the study aims are marked with an asterisk. CC, chest compressions.
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further comparison.5,6,9,26 Basic EMTs achieved a 78% success rate

in LMA insertion during CPR in one feasibility study.9 Another feasi-

bility study showed that paramedics and physicians secured airways

with a laryngeal tube in an average of 17 s with a 75% success rate

on the first attempt and 100% on the second attempt.6 Another study

recorded tracheal intubation attempts by EMTs and paramedics, not-

ing an average duration of 82 ± 27 s and a 70% success rate on the

first attempt, while the no-flow fraction was high (41.7 ± 6.7%).26 A

feasibility study on HEMS teams tested a modified ALS/CPR algo-

rithm focusing on early tracheal intubation before rhythm check, find-

ing it feasible with acceptable chest compression and ventilation

quality, though the time to first shock was not mentioned.5

Mechanical chest compressions

Three simulation studies investigated the use of mechanical chest

compression devices by two-member teams.7,8,13 An experimental

automation-assisted ALS/CPR protocol study showed improved

chest compression depth and a reduction in inadequate chest com-

pressions.13 Two simulation studies found that mechanical chest

compressions enhanced the quality of chest compressions and

improved adherence to ALS guidelines, with the earlier achievement

of resuscitation goals.7,8

Pre-filled syringes

Three simulation studies in two-member ALS teams focused on the

effect of using pre-filled syringes with medication.27–29 All three

studies reported reduced time to adrenaline administration27–29,

while two noted a shorter time to intravenous or intraosseous

access.27,29 One study found a higher chest compression fraction

and quicker airway management.28

Additional equipment

Four simulation studies evaluated the use of additional equipment

in two-member teams of rescuers.9,30–32 One study found that adhe-
sive defibrillation electrodes improved chest compression quality and

electrotherapy application speed.30 A feasibility study demonstrated

a 94% first-pass success rate of intraosseous access by EMTs.9

Another study indicated less variance in chest compression and ven-

tilation rates with metronome use.31 A prototype resuscitation assist

device (AED, ventilator, and ALS instructions) did not overall improve

hands-off time but negatively impacted CPR quality in highly trained

two-provider teams.32

Adaptations of protocol

Two simulation studies explored adaptations to the ALS/CPR pro-

tocol in case of two ALS providers.11,13 An experimental automation-

assisted, goal-directed OHCA protocol (including mechanical chest

compressions, AED, ventilator, supraglottic airway devices, and

early intraosseous access) used by EMTs resulted in improved chest

compression depth, higher minute ventilation, and more appropriate

medication administration.13 This protocol also reduced physical

exertion and perceived workload in another study.11

Workload and physical exertion

A simulation study focusing on workload and physical exertion in

two-member crew found that the placement of the equipment bag

around the patient during simulated OHCA affected CPR quality,

work efficiency, effort, and biomechanical loads.12

Discussion

This scoping review reveals a significant shortfall in the evidence

required to develop a comprehensive ALS protocol tailored to the

unique dynamics of two-member (ambulance) crews. The evidence

found is not sufficiently robust to formulate recommendations for

informing training, protocols, or equipment choices. Published stud-

ies suggest that certain interventions, such as the implementation



Table 2 – Results of individual source of evidence.

Author and

year of

publication

Population

and sample

size (rescuers

/ patients)

Context Outcomes relevant to the review Findings

Asselin

(2018)11
EMTs

(n = 40)

Experimental

protocol

Physical exertion and workload Experimental approach: reduced

physician exertion and lower workload

Bayley

(2008)24
EMTs and

paramedics

(n = 60)

ALS/CPR by

different crew

configurations

Errors, time to critical

interventions, compliance with

continuous CPR

Paramedic-paramedic crews: significantly

more errors than paramedic-EMT crews.

Most interventions not performed more

rapidly with the exception of TI.

Brucke

(2007)5
Physicians and

paramedics

(n = 40)

Early TI during ALS/

CPR. Feasibility

study.

No-flow time, CC quality Algorithm with early TI proved feasible in

manikin setting.

Choi (2016)13 EMTs

(n = 40)

ALS/CPR using

automation assisted

protocol

CC quality, defibrillation quality,

airway securing, medication.

Automation assisted protocol: improved

quality of CCs, ventilation and medication

administration.

Dundar

(2021)25
Physicians

(n = 92)

LMA versus

asynchronous BVM

ventilation during

ALS/CPR

Primary: Ventilation quality

measuresSecondary: CC quality

measures

Asynchronous ventilations by BVM

compared to asynchronous ventilations by

LMA: lower quality of but still sufficient

ventilation.

Eschmann

(2010)14
EMTs and

paramedics.

(n = 10057

patients)

Retrospective

database review.

Primary: Survival to hospital

dischargeSecondary: ROSC,

survival to hospital admission, time

to defibrillation

Three or more paramedics in team during

OHCA: not associated with improved

survival to hospital discharge as compared

to crews of two paramedics.

Guyette

(2006)9
EMTs

(n = 18)

Advanced

resuscitation

interventions by

EMTs.

Time to critical interventions EMTs were able to initiate use of LMA and

IO access in a simulated cardiac arrest.

Harari

(2020)12
Paramedics

(n = 24)

Equipment

positioning during

ALS/CPR

Quality measures of CPR, work

efficiency measures, physiological

effects, ergonomic assessments.

Positions of the equipment around the

patient during OHCA affect CPR quality

and measures of paramedic’s work

efficiency, effort, and biomechanical loads.

Kern

(2010)31
EMTs

(n = 68)

Metronome use

during ALS/CPR

CC rate, ventilation rate Metronome group: significantly better CC

rate, less rate variance.

Klosiewicsz

(2020A)7
Paramedics

(n = 104)

Mechanical CC

during ALS/CPR

CC quality Use of mechanical CC device increased

CC quality measures

Klosiewicsz

(2020B)8
Paramedics

(n = 104)

Mechanical CC

during ALS/CPR

Intervals between rhythm checks,

duration of rhythm check, time to

medication

Use of mechanical CC device: improved

adherence to ALS protocol and earlier

achievement of resuscitation endpoints.

Krzyzanowski

(2021)21
Paramedics

(n = 463)

Team size

comparison

Time to critical interventions, CC

quality measures, medication

errors

Three-member teams: faster times to

critical interventions, higher CC quality,

less medication errors.

Martin-Gill

(2010)23
Paramedic

students

(n = 40)

Team size

comparison

No-flow fraction No significant difference in no-flow fraction

between 2-, 3- and 3-member teams.

Nitzschke

(2017)32
EMTs and

paramedic

(n = 112)

ALS/CPR using

prototype CPR assist

device

Primary: Hands-off

timeSecondary: CC quality,

ventilation quality. Correct

medications, time to critical

interventions

No difference in the hands-off time when

using prototype CPR assist device

compared to standard equipment.

Robak

(2020)27
Paramedics

(n = 40)

ALS/CPR with pre-

filled medication

syringes

Time to critical interventions The use of pre-filled adrenaline syringes:

shorter time to intraosseous access,

shorter time to adrenaline.

Robakowska

(2022)22
Paramedics

(n = 463)

Team size

comparison

CC quality, time to critical

interventions

3-member teams: critical interventions

faster, quality of CC comparable.

Siebers

(2009)26
EMTs and

paramedics

(n = 104)

Early TI during ALS/

CPR

CC interruptions. No-flow time. TI

success rate.

Early TI: increased no-flow time, higher TI

failure rate by not well-trained personnel.

Tsai (2020)20 Paramedics

(n = 140)

Team size

comparison

CC fraction, time to critical

interventions, quality of team

performance

CC fraction improved as team size

increased. Shorter times to critical

interventions with larger teams.

(continued on next page)
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Table 3 – Coding categories and subgroups.

Effect of team configuration on CPR quality and outcome

Team size

Team composition

Early airway management and ventilation technique

Mechanical chest compressions

Prefilled syringes

Use of additional equipment

Adhesive defibrillation electrodes

Intraosseous access

Metronome use

Prototype CPR assist device

Adaptation of ALS/CPR protocols

Human factors

Workload

Physical exertion

Table 2 (continued)

Author and

year of

publication

Population

and sample

size (rescuers

/ patients)

Context Outcomes relevant to the review Findings

Ventzke

(2011)6
Physicians and

paramedics

(n = 40)

Early laryngeal tube

insertion and over-

the-head CC during

ALS/CPR

Time to secured airways, CC

quality measures, ventilation

quality measures

Early use of laryngeal tubus and over-the-

head CC were feasible with 2 rescuers.

Zalewski

(2020A)28
Paramedics

(n = 200)

ALS/CPR with pre-

filled medication

syringes

CC quality measures. Time to

airway securing.

The use of pre-filled syringes with

adrenaline: improved CC quality, shorter

time to airway securing.

Zalewski

(2020B)31
Paramedics

(n = 200)

ALS/CPR using self-

adhesive electrodes

CC quality measures, duration for

peri-shock pause. Time to airway

securing

The use of multifunction pads: improved

CC quality, earlier airway securing.

Zalewski

(2020C)29
Paramedics

(n = 106)

ALS/CPR with pre-

filled medication

syringes

Time to critical interventions, CC

quality measures

The use of pre-filled syringes with

adrenaline and amiodarone: faster

achievement of critical interventions, CC

quality did not differ.

Legend. CC, chest compressions. EMTs, emergency medical technicians. NFF, no-flow fraction. TI, tracheal intubation.
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of mechanical chest compressions, the use of pre-filled syringes, and

the utilization of an automation-assisted protocol, may enhance the

performance of such teams.

Predominantly, the subject has been explored through simulation

and feasibility studies, which exhibit considerable methodological

heterogeneity. Several themes emerged that could influence the

effectiveness and efficiency of ALS CPR performed by two-

member ambulance crew in OHCA setting.

Larger crew sizes appear to be less error-prone and more effi-

cient in airway management and overall performance, including

CPR quality.20–23 However, clinical outcomes for OHCA patients

treated by two-member crews have only been evaluated in a single

retrospective study, which did not detail specific protocols or contri-

butions of first professional responders beyond crew size.14

In various simulation studies, thematic areas have been identified

thatcould informtheoptimalsequenceand interplayofALSprocedures

duringCPRformaximalperformanceandadherencetoALSguidelines.

Early airway management remains a contentious issue,33 but the

supraglottic airway devices use appears not to be inferior to tracheal

intubation as a method of initial airway management in OHCA.34–36
Its use may have a positive impact on achieving ROSC, though its

effect on other clinical outcomes in OHCA remains uncertain.37

The ease of inserting a laryngeal mask allows for ergonomic

approaches like over-the-head CPR and ventilation.38

While continuous compressions and ventilation at a rate of 10

breaths per minute are recommended after securing the airway,4

the early insertion of laryngeal mask might permit one rescuer to con-

tinue with a 30:2 ratio38 while the other prepares for additional proce-

dures.4 Future recommendations and studies should distinguish

between aspects of airway management in shockable and non-

shockable rhythms due to differing priorities, especially regarding

the criticality of timely defibrillation.

Mechanical chest compressions, though not routinely recom-

mended, can free up rescuers’ hands for other tasks in understaffed

conditions and challenging locations. Pre-filled syringes appear prac-

tical, but questions about spatial storage, distribution, and color dif-

ferentiation in ambulances and rescue bags39 are yet to be

resolved. The use of intraosseous access as a universal procedure

during OHCA is debatable, but it is a quick and time-saving interven-

tion. The use of disposable electrodes and metronomes in field defib-

rillators and monitors is currently accepted.4,16

Although international ALS CPR guidelines are created through a

very careful and rigorous process aimed at assessing patient out-

comes, less attention is paid to the deliverability of individual steps

under certain conditions.4,16 No comprehensive work has yet been

published that would establish a protocol for a two-member crew,

optimizing all major approaches described above in line with current

recommendations. Adapting disposable equipment for the two-

member crew OHCA ALS CPR is also necessary. Crew training

should encompass not only algorithm steps but also movement

around the patient. It’s clear that a well-trained professional with in-

depth procedure knowledge according to their role must proceed in

a precisely structured manner.

The data indicates that this is an underexplored issue, despite

being a common scenario for the often first-arriving two-member

ambulance crew at an OHCA site. However, the clinical recommen-

dations from the presented outcomes are currently weak. Therefore,

it is essential to create robust, methodologically sound randomized

simulation studies addressing most of the topics mentioned during
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ALS CPR, including modifications for shockable and non-shockable

OHCA rhythms. These studies could serve as a background for

future clinical studies. The research questions of such studies could

address the knowledge gaps such as prioritisation of the ALS proce-

dures that are linked with improved outcomes and freeing hands of

rescuers, equipment choices and ergonomics during ALS CPR by

two-member teams.

Limitations

The chosen time interval from 2005 was selected to align with

publications reflecting recommendations similar to current ERC

guidelines.4 To refine our objectives and the potential generalization

of findings, articles on CPR in paediatric patients or special

circumstances were excluded.

The outcomes of the selected studies were not determined a

priori, in accordance with methodological guidance for scoping

reviews.17

The objectives and methodologies of the identified studies varied.

High-quality, detailed qualitative analyses are missing, and no

randomized prospective controlled clinical trials with systematic

clinical outcome measurements exist.

Not all studies explicitly stated a focus on two-member teams in

their titles or objectives. Some studies used two-member teams to

test various interventions but did not state the aim to study

two-member teams specifically. The heterogeneity of the included

studies was significant. Most were simulation studies with varying

interventions, currently incomparable and collectively only providing

partial insight into the complexity of the issue.

Additionally, all assessed studies were conducted based on

recommendations older than the current ones.4 It is evident that

numerous local protocols in emergency medical services worldwide

address the two-member crew approach to providing high-quality,

protocol-adherent ALS, which cannot be exhaustively traced.

Conclusion

Based on the currently identified evidence, no specific adaptations

within the ALS structure for two-member teams responding to OHCA

can be recommended. This underscores the need for more compre-

hensive and robust studies in this area.
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6. Ventzke MM, Gässler H, Brucke M, Helm M. Modifizierter

Zweihelferreanimationsalgorithmus. Alternative im Auslandseinsatz

der Bundeswehr! [Modified two-rescuer resuscitation algorithm.

Alternative for international missions of the German Armed Forces!].

Anaesthesist 2011;60:49–56. https://doi.org/10.1007/s00101-010-

1778-7.
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