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Abstract

Background: In patients resuscitated after cardiac arrest, a higher mean arterial pres-

sure (MAP) may increase cerebral perfusion and attenuate hypoxic brain injury. Here

we present the protocol of the mean arterial pressure after cardiac arrest and resusci-

tation (MAP-CARE) trial aiming to investigate the influence of MAP targets on

patient outcomes.

Methods: MAP-CARE is one component of the Sedation, Temperature and Pressure

after Cardiac Arrest and Resuscitation (STEPCARE) 2 x 2 x 2 factorial randomized
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trial. The MAP-CARE trial is an international, multicenter, parallel-group, investigator-

initiated, superiority trial designed to test the hypothesis that targeting a higher

(>85 mmHg) (intervention) versus a lower (>65 mmHg) (comparator) MAP after resus-

citation from cardiac arrest reduces 6-month mortality (primary outcome). Trial partici-

pants are adults with sustained return of spontaneous circulation who are comatose

following resuscitation from out-of-hospital cardiac arrest. The two other compo-

nents of the STEPCARE trial evaluate sedation and temperature control strategies.

Apart from the STEPCARE trial interventions, all other aspects of general intensive

care will be according to the local practices of the participating site. Neurological

prognostication will be performed according to European Resuscitation Council and

European Society of Intensive Care Medicine guidelines by a physician blinded to

allocation group. The sample size of 3500 participants provides 90% power with an

alpha of 0.05 to detect a 5.6 absolute risk reduction in 6-month mortality, assuming a

mortality of 60% in the control group. Secondary outcomes will be poor functional

outcome 6 months after randomization, patient-reported overall health 6 months

after randomization, and the proportion of participants with predefined severe

adverse events.

Conclusion: The MAP-CARE trial will investigate if targeting a higher MAP compared

to a lower MAP during intensive care of adults who are comatose following resusci-

tation from out-of-hospital cardiac arrest reduces 6-month mortality.

K E YWORD S
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1 | BACKGROUND

Maintaining cerebral perfusion is an essential part of post-cardiac

arrest care.1 Several studies have shown an association between

hypotension and poor outcome.2–10 Currently, the American Heart

Association recommends a mean arterial pressure (MAP) target

>80 mmHg unless the patient has invasive brain monitoring in place.11

In contrast, the European Resuscitation Council (ERC) recommends

targeting a MAP >65 mmHg, a urine output of >0.5 mL/kg/h, and a

normal or decreasing serum lactate.12 Maintaining a higher MAP com-

pared to a lower MAP after cardiac arrest and resuscitation may

increase perfusion of the brain, heart, and other organs and thus

improve patient outcomes.10,13

Four trials have randomized patients to a higher or lower MAP

target after cardiac arrest. The meta-analysis of these trials did not

find a difference in mortality or functional outcome between blood

pressure target groups.14 The blood pressure and Oxygenations Tar-

gets in Post Resuscitation Care trial15 has the highest methodological

quality. The trial compared a higher MAP target of 77 mmHg to a

lower MAP target of 63 mmHg after cardiac arrest and did not find a

difference in the composite outcome of death or poor functional out-

come at 3 months.15 The strength of this trial is its blinded design, but

important limitations include randomizing only patients with a cardiac

cause of the arrest, a sample size that cannot exclude realistic

treatment effects, and a relatively small difference in achieved blood

pressures between groups (10–15 mmHg). The results of this trial

may not be generalizable because it was conducted in only two cen-

ters within the same country and observed mortality was lower than

that reported in most cardiac arrest trials.15–18

Two smaller feasibility trials19,20 investigating blood pressure tar-

gets after cardiac arrest did not demonstrate a difference in biomarker

neuron-specific enolase (NSE) levels that were used as a surrogate

outcome measure of brain injury. However, the higher MAP target

was associated with lower levels of another brain injury biomarker,

neurofilament light (NfL), in a post hoc analysis.21 The higher MAP tar-

get was associated with lower levels of high-sensitivity cardiac

troponin-T (hs-cTnT) in a subpopulation of patients with acute myo-

cardial infarction and shock.22

Maintaining a higher MAP compared to a lower MAP requires

higher doses of vasoactive medication.15,19,20,23 Vasopressors and

inotropes have dose-dependent adverse effects.24,25 Thus, maintain-

ing a higher MAP may predispose patients to cardiac arrhythmias,

non-occlusive mesenteric ischemia, limb ischemia, and bleeding

complications.26–31 However, a meta-analysis of the randomized clini-

cal trials of higher versus lower blood pressure targets did not demon-

strate a difference in adverse events between MAP target groups.14

Here, we describe the mean arterial pressure after cardiac arrest

and resuscitation (MAP-CARE) trial which is part of the factorial
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Sedation, Temperature, and Pressure after Cardiac Arrest and Resusci-

tation (STEPCARE) trial. The two other interventions of the STEP-

CARE factorial trial (sedation and temperature) are described

separately.

2 | METHODS

2.1 | Trial design

The MAP-CARE trial is registered at clinicaltrials.gov (NCT05564754,

2022-10-03) as part of the 2 x 2 x 2 factorial STEPCARE trial. The

STEPCARE trial protocol was designed following the standard proto-

col items: recommendations for interventional trials guidelines,32 and

the trial will be reported according to the CONSORT guidelines.33,34

The full STEPCARE trial protocol is available at www.stepcare.org.

The STEPCARE trial is a randomized international, multicenter,

parallel-group, investigator-initiated, superiority trial with three simul-

taneous intervention arms, considered three separate trials. In the

MAP-CARE trial, participants will be randomized to higher or lower

MAP target groups. In the two other interventions, participants will be

randomized to continuous deep sedation or minimal sedation and

fever treatment with or without a device. All participants will be ran-

domized to all three interventions of the STEPCARE trial; thus, selec-

tive participation is not possible. Apart from the interventions of the

STEPCARE trial, intensive care management will be according to the

international guidelines and local practices of each participating

hospital.

2.2 | Inclusion criteria

MAP-CARE will include adults (≥18 years) who experience an out-

of-hospital cardiac arrest (OHCA) with sustained return of

spontaneous circulation (ROSC; 20 min of spontaneous circulation

without the need for chest compressions) and who are uncon-

scious, defined as not being able to obey verbal commands (Full

Outline of UnResponsiveness [FOUR] score motor response <4),35

or who are intubated and sedated because of agitation after sus-

tained ROSC. Participants must not have treatment limitations for

intensive care (e.g., a “do not attempt resuscitation” order or a

decision not to escalate care) to be included in the trial. Screening

will be performed as soon as possible but no later than 240 min

after ROSC.

2.3 | Exclusion criteria

Exclusion criteria will be trauma or hemorrhage (including gastrointes-

tinal bleeding) as the presumed cause of the arrest, suspected or

confirmed intracranial hemorrhage, extracorporeal membrane oxygen-

ation (ECMO) prior to randomization, pregnancy, and previous ran-

domization to the STEPCARE trial.

2.4 | Screening and randomization

Screening will be performed in the emergency room, angiography suite,

or the intensive care unit (ICU). Clinical investigators at each participating

site will be responsible for screening all patients resuscitated from an

OHCA. A screening log will be compiled, including all cardiac arrest

patients with sustained ROSC admitted to the ICU, to document

whether they are eligible for inclusion. Informed consent will be obtained

according to national ethical approvals. The reason for the exclusion of

screened patients will be documented and reported. Randomization will

be performed via a web-based application to allow immediate allocation

to treatment groups and ensure allocation concealment and adequate

allocation sequence generation. Randomization will be performed with

blinded permuted blocks of varying size, stratified for trial site.

2.5 | Intervention

Participants will be randomly assigned to a MAP target of either >85

or >65 mmHg. All participants must have invasive blood pressure

monitoring. After randomization, adjusting vasoactive medications

and fluid therapy to achieve the MAP target will begin as soon as pos-

sible. If the MAP is higher than the allocated target and the patient is

on vasopressors, then the vasopressor should be titrated down to

achieve the target. There is no need to lower MAP if it is above the

MAP target, but the patient is not receiving vasopressors. Hyperten-

sive urgencies occurring in the absence of vasoactive medications will

be managed in accordance with usual practice in both the low MAP

and high MAP arms.

Treating clinicians will determine the methods to achieve the

MAP target, but the primary recommendation is to titrate a vasopres-

sor unless the patient is hypovolemic. Fluid therapy should follow

standard procedures. If hypovolemia is suspected and the patient is

fluid-responsive, a fluid bolus may be given. However, excessive fluid

loading should be avoided.36

The intervention continues for up to 72 h after randomization or

until extubation, whichever occurs first. After this period, and after

ICU discharge, MAP management will be at the treating physician's

discretion. The allocated MAP target will be reinstated if a participant

is reintubated during the 72-h intervention period.

The aim is to maintain the MAP target throughout as much of the

intervention period as possible, but adjustments might be necessary

based on the clinical situation. If needed, MAP target adjustments

should be made in 5 mmHg increments or decrements. Reasons for

deviations from the allocated MAP target will be recorded (Supporting

Information S1; Table S1). If the clinical situation changes, efforts

should be made to achieve the allocated MAP target.

2.6 | General Intensive care

General intensive care, including management of respiration, meta-

bolic disturbances, ulcer prophylaxis, deep venous thrombosis
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prophylaxis, and other aspects of intensive care, should be delivered

similarly in all allocation groups and according to local protocols at the

discretion of the treating physicians. Cardiac interventions will also be

guided by local protocols. However, participating centers will need to

have access to around-the-clock invasive management, either on-site

or at a nearby hospital, which is also part of the trial. Cardiac catheter-

ization (coronary angiography) should not be delayed by the trial inter-

ventions. Apart from the interventions, adhering to international and

national guidelines for post-resuscitation care is recommended.

2.7 | Blinding

The clinical team responsible for the immediate care of the participant

will not be blinded to the study interventions due to inherent diffi-

culty in blinding the interventions (sedation, temperature, and blood

pressure). Measures will be taken to ensure that allocation informa-

tion will be disseminated only within the immediate group of health-

care workers responsible for patient care. A blinded physician will

make a first prognostic evaluation of the participant 72 h after ran-

domization and make a statement on neurological prognosis (for

details, see below).

Participants, their legal representatives, and family will only be

informed that the patient has been part of the trial, but not the alloca-

tion group. The outcome assessors, prognosticators, statisticians, the

data and safety monitoring committee (DSMC), members of the steer-

ing group, and authors of the manuscript will be blinded to treatment

allocation. The intervention groups will be coded as “X” and “Y.” Two

abstracts will be prepared, one assuming X is the experimental group

and Y is the comparator group, and one assuming the opposite. The

author group must approve conclusions before the code is broken.

2.8 | Prognostication and withdrawal of life-
sustaining therapies

The MAP-CARE trial will employ a conservative and strict protocol for

neurological prognostication according to the ERC and the European

Society of Intensive Care Medicine (ESICM) recommendations (see

Supporting Information S1).12,37 Prognostication will be performed on

all participants who are not awake and obeying verbal commands, and

who are still in the ICU at 72 h after randomization. Prognostication

must be sufficiently delayed, ensuring that any lingering effects of

sedative agents will not affect the assessment. Prognostication will be

made by a physician experienced in neuro-prognostication after car-

diac arrest and blinded to treatment allocations. The blinded external

physician will not make specific recommendations about withdrawal

of life-sustaining measures.

Presumed poor functional outcome will not justify the withdrawal

of life-sustaining therapies (WLST) prior to prognostication. Life-

sustaining therapies may only be withdrawn before protocolized prog-

nostication in the following situations: information on a pre-existing

advanced care directive or an advanced medical comorbidity

(e.g., generalized malignant disease) that prohibits continuation of care

becomes available after inclusion in the trial or continuation of care is

considered unethical due to irreversible multi-organ failure. Brain

death, established according to local legislation, will be defined as

death and not WLST. See Supporting Information S1 for a detailed

description of neurological prognostication and WLST.

2.9 | Follow-up

Long-term outcomes will be assessed and recorded during a tele-

phone follow-up at 30 days and during a physical visit or a telephone/

virtual meeting 6 months after randomization. The blinded outcome

assessor may be an occupational therapist, physician, research nurse,

psychologist, or another health care professional. The central follow-

up coordinating team will provide outcome assessors with detailed

guidelines and study-specific training. More detailed outcomes will be

assessed in an extended follow-up sub-study at selected sites, includ-

ing, for example, cognitive function, societal participation, and family

impact. This sub-study is described elsewhere.

2.10 | Outcome measures

The primary and secondary outcomes will be assessed 6 months after

randomization. The primary outcome will be all-cause mortality. Sec-

ondary outcomes will be the proportion of participants with a poor

functional outcome defined primarily as a score of 4–6 (moderately

severe disability, severe disability, or death) reported by the struc-

tured modified Rankin Scale (mRS, range 0–6, with higher scores indi-

cating a worse outcome). If an mRS score cannot be assigned, patients

will be categorized based on whether they are dependent on others

for basic activities of daily life (need of assistance with, e.g., moving

indoors, eating, dressing, taking care of personal hygiene), similar to

an mRS score of 4–6 but without the detailed information that is

needed for precise scoring. Other secondary outcomes will include

the proportion of patients who died or had a predefined serious

adverse event in the ICU, and patient-reported overall health by using

the EuroQol (EQ) visual analog scale (EQ VAS, a part of the EQ-5D).

Exploratory outcomes will be ventilator-free days within the first

30 days, hospital-free days within the first 30 days, mRS (ordinal

score), time-to-event and win ratio (dead versus alive), all steps on the

mRS scale, safety events, and detailed information from the EQ-

5D-5L.

2.11 | Adverse events

It is recognized that the intensive care patient population will experi-

ence several common aberrations in laboratory values, signs, and

symptoms due to the severity of the underlying disease and the

impact of standard therapies. Intensive care patients will frequently

develop life-threatening organ failure(s) unrelated to study
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interventions, despite optimal management. Therefore, consistent

with established practice in academic ICU trials,38 events that are part

of the natural history of the primary disease process or expected com-

plications of critical illness will not be reported as adverse events in

this study. All adverse events potentially causally related to the study

intervention or that are of concern in the investigator's judgment will

be reported and reviewed by the DSMC. Several specified severe

adverse events (SAEs) are captured in the trial case report form and

will not be separately reported as SAEs.

Only predefined SAEs (Table 1) and any unexpected SAE will be

reported by the investigator to avoid overreporting and to maximize

the probability of finding true and important differences. We prede-

fined SAEs as potential harms from blood pressure interventions,

based on a meta-analysis of randomized controlled trials

(RCTs) comparing MAP targets after cardiac arrest14 and an RCT com-

paring MAP targets in patients with septic shock.40 Based on these

studies, the incidence of arrhythmia resulting in hemodynamic com-

promise is expected to be around 13%, the incidence of moderate to

severe bleeding is expected to be 9%, the incidence of digital ischemia

is expected to be 2%, the incidence of mesenteric ischemia is

expected to be 2%, and the incidence of acute kidney injury (AKI)

necessitating renal replacement therapy is expected to be 35%.14,40

2.12 | Rationale for chosen outcomes

All-cause mortality was chosen as the primary outcome to ensure an

unbiased assessment and to avoid competing risks. We will use the

mRS to evaluate functional outcome. The mRS scale is increasingly

used in cardiac arrest research and is currently recommended by the

Core Outcome Set for Cardiac Arrest (COSCA) and the International

Liaison Committee on Resuscitation (ILCOR) consensus statement for

measuring functional outcome after cardiac arrest.41 The primary

analysis will be a binary analysis, with the mRS dichotomized as 0–3

(none to moderate disability) versus 4–6 (moderately severe disability

to death) as this dichotomization separates patients that are

non-dependent from patients that are dependent on others in basic

activities of daily living. This dichotomization is also previously used in

cardiac arrest trials.41 The EQ-VAS included as a part of EQ-5D-5L

will be used to measure a patient-reported outcome of overall health

status. This instrument was chosen since it is simple to use, with its

validity supported by evidence, and can be based on a proxy report if

necessary.42 We will measure possible harmful effects of the inter-

vention by predefined SAEs that are most common and plausibly

related to the intervention. A more detailed description of the ratio-

nale for chosen outcomes is available in Supporting Information S1.

2.13 | Factorial design

Factorial trials have the inherent risk of potential interactions

between interventions on both physiological and patient-centered

outcomes.43 This trial is conducted assuming no interaction between

the interventions on specified patient-centered outcomes. The MAP-

CARE trial intervention has potential physiological interactions with

the sedation and temperature interventions of the STEPCARE trial.

Targeting deep sedation may cause additional vasodilation and hypo-

tension after cardiac arrest and, therefore, affect the achievement of

the allocated MAP target. However, no evidence suggests these inter-

actions could affect the assessed outcomes. If higher doses or levels

of sedation, inotropic/vasopressor support, or external cooling are

required because of between group interactions, differential adverse

effects of these interactions are theoretically possible. The DSMC will

monitor the trial during its conduct to identify possible interaction

effects on outcomes, focusing on patient safety.

2.14 | Co-enrolment in other trials

Study participants may be included in any observational study which

does not affect protocol adherence in the STEPCARE trial. We will

assess co-enrolment suggestions based on the Spice-8 co-enrolment

guidelines.44 Unless there are clear conflicts between trial interven-

tions, co-enrolment in other trials will be possible. The STEPCARE

management committee will assess co-enrolment on a case-by-case

basis.

2.15 | Data collection and management

Individual patient data regarding background characteristics, clinical

features, and laboratory results will be obtained from medical and

ambulance service records and relatives. Detailed data including neu-

rological status, body temperature, blood pressure values, and doses

of vasoactive and sedative medications will be collected. Data will be

entered into a web-based electronic Case Report Form (eCRF) by site

personnel. Detailed information on collected data is presented in the

Supporting Information S1. The software for eCRF is provided by Spi-

ral, New Zealand, but the storage server for the trial database is han-

dled by the trial's coordinating team.

TABLE 1 Definition of specific serious adverse events reported as
secondary outcomes.

Serious adverse

event Definition

Arrhythmia Arrhythmia requiring defibrillation,

cardioversion, or chest compressions

Moderate or

severe bleeding

Intracerebral bleeding, bleeding resulting in

substantial hemodynamic compromise requiring

treatment or need for blood transfusion39

Acute kidney

injury

Requiring renal replacement therapy

Limb or digital

necrosis

Requiring radiological or surgical intervention

Gut ischemia Verified by imaging, endoscopy, or requiring

surgery
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2.16 | Sample size and power estimations

The sample size estimation is based on a 60% mortality in the control

arm and a 54.4% mortality in the intervention arm at 6 months, refer-

ring to the results of the targeted temperature management (TTM)

EuroQol (-trial,45 TTM2-trial17 and the international cardiac arrest reg-

istry (INTCAR).46 To demonstrate a relative risk of 0.91 with 90%

power at a significance level of 0.05, using two-sided tests, 1639 par-

ticipants are required in each group, a total of 3278 participants. In

the TTM2 trial,17 loss to follow-up was approximately 2%, and we

expect similar loss to follow-up in the STEPCARE trial. Therefore, the

sample size was increased by 6.8% to 3500 participants; 1.8% of the

increment is considered to account for loss to follow-up, and, as a

pragmatic choice, 5% is considered to account for possible interac-

tions between interventions on patient-centered outcomes. The sam-

ple size calculation corresponds to a relative risk reduction of 9.3%,

and an absolute risk reduction of 5.6%, which is a clinically relevant

and realistic treatment effect. For the secondary outcomes, there is

an estimated power of 91% to detect a relative risk reduction of 0.9

for poor outcome (mRS 4–6), a power of >90% to detect a difference

of five points on the EQ-5D-5L VAS scale, and a power of 91% to

detect a relative risk reduction or increase of 10% for the predefined

serious adverse events (Table 1).

2.17 | Statistical analyses

All analyses will be conducted according to the intention-to-treat prin-

ciple and adjusted for site and the allocated intervention in the two

other trials of the factorial STEPCARE trial. Dichotomous outcomes

will be presented as proportions of participants with the event and

relative risks with 95% confidence intervals. Continuous data will be

presented as means and standard deviations for each group, with 95%

confidence intervals for the means of the groups and the differences

between the means of the groups. Count data will be presented as

means, mean differences, and 95% confidence intervals or medians,

interquartile ranges, and 95% confidence intervals depending on the

observed distribution. Dichotomous outcomes will be analyzed using

a mixed effects generalized linear model, continuous outcomes

using a mixed effects linear regression model, and count data using

the Wilcoxon test. Mock tables, curves, and graphs presenting charac-

teristics of the participants, results, and separation of blood pressure

and vasopressor dose between the groups are provided in the Sup-

porting Information S1. A detailed statistical analysis plan will be pub-

lished separately.

2.18 | Subgroup analysis

The following subgroup analyses will be performed:

• Age (<median or ≥median)

• Sex (male/female)

• Bystander cardiopulmonary resuscitation (yes/no)

• Initial rhythm (shockable versus non-shockable)

• Time to ROSC (<median or ≥median)

• Circulatory status on admission (presence or absence of circulatory

shock diagnosed by the treating physician)

• Baseline risk of poor functional outcome (Miracle2-score: low risk

[0–2], medium risk [3–5], and high risk [6–10])47

• Presumed cause of cardiac arrest at randomization (cardiac

vs. others), and

• Previous diagnosis of hypertension

2.19 | Sub-studies

The main sub-studies of the STEPCARE trial include a biomarker

study, an AKI study, a neuroprognostic study, intensive care monitor-

ing studies, and an extended follow-up study. Separate protocols will

be published for these sub-studies. Additional sub-studies will be pre-

sented on the STEPCARE trial webpage (www.stepcare.org) and the

protocols for these sub-studies will be published separately.

2.20 | Ethics and informed consent

Ethics application sought approval for a delayed written consent pro-

cess, since the intervention must be regarded as an emergency proce-

dure and must be started as soon as the participants are admitted to

hospitals. Participants regaining consciousness will be asked for

informed consent as soon as they are able to make an informed deci-

sion. It is of importance that ethical approval contains a request to use

data also for deceased participants, to avoid survivor bias. The con-

sent process will vary from site to site and align with ethics approval,

national law, and the Declaration of Helsinki.

2.21 | Data and safety monitoring and interim
analysis

The Charter for the DSMC of the STEPCARE trial describes the role

and function of the DSMC. The primary focus of the DSMC is moni-

toring the safety and efficacy of the interventions and the overall con-

duct of the trial to guard the interests of the trial participants. The

first interim analysis was conducted after the enrollment of 500 partic-

ipants, with the recommendation to continue the trial as planned. The

schedule of further interim analyses will be decided by the DSMC, but

a minimum of three interim analyses will be conducted. The DSMC

will arrange for an independent statistician to conduct a blinded

interim analysis. The DSMC can request unblinding of data if required.

The survival and safety parameters are provided for the DSMC for the

conduct of the interim analyses. Lan-DeMets group sequential moni-

toring boundaries will be used as the statistical limit to guide recom-

mendations regarding the early termination of the trial.48

Interventions of the STEPCARE trial will not be stopped for futility.
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The DSMC may recommend stopping or pausing the MAP-CARE trial

or the entire STEPCARE trial if:

• Between group difference in the primary outcome measure is

found in the interim analysis according to predefined stopping

rules;

• Between group difference in serious adverse events is found in the

interim analysis;

• Evidence of interaction influencing outcomes; or

• Results from other studies show convincingly benefit or harm with

one of the allocation arms.

It is the steering group's decision whether the trial should be

stopped.

2.22 | Patient group involvement

We followed the COSCA guidelines, developed in collaboration with

ILCOR, which involved patient representatives to facilitate the selection

of patient-centered outcomes.41 Patient organizations in Sweden and

Australia were involved in the design phase of the STEPCARE trial.

2.23 | Trial status and timeline

Randomization began in August 2023 and trial sites have been added

gradually. The last 6-month follow-up will be performed presumably

during 2026–2027. Results from each intervention and sub-study will

be reported separately. The initial publications for each STEPCARE

trial will include results of primary and secondary outcomes.

3 | DISCUSSION

The aim of this trial is to investigate whether a higher, as compared to

a lower, MAP target improves survival, functional outcome, and

patient-reported health status in a broad OHCA patient population.

An additional aim is to assess whether the incidence of predefined

serious adverse events differs between the MAP target groups.

Results from the MAP-CARE trial will guide future recommendations

on post-cardiac arrest blood pressure targets. The MAP-CARE trial is

part of the factorial STEPCARE trial that also investigates whether the

depth of sedation and device-based fever treatment affect recovery

after cardiac arrest.

The optimal MAP target after cardiac arrest is yet to be

established; therefore, further research is mandated.49,50 Randomized

clinical trials on MAP targets conducted so far have included mainly

OHCA patients with a cardiac cause of arrest.15,19,20,51 These patients

generally have a better prognosis than patients with a cardiac arrest

of different origin.45,52 The STEPCARE trial has broadened inclusion

criteria, also including patients with a hypoxic cardiac arrest origin.

This approach allows us to investigate whether patients in this

population, who typically have a poor prognosis, will benefit from a

higher MAP target. Furthermore, the difference in MAP levels

between higher and lower MAP target groups in previous trials has

varied between 10 and 15 mmHg.49 In the largest trial to date, the

higher MAP target was 77 mmHg.15 An even higher MAP target has

been suggested for OHCA patients when optimal MAP has been

determined by invasive measurements.53 Our aim to compare MAP

targets of >65 and >85 mmHg has not been conducted before in a

large clinical trial. Lastly, a meta-analysis that included RCTs investi-

gating blood pressure targets after cardiac arrest could only exclude a

more than 25% relative risk reduction in mortality and poor functional

outcome by targeting higher MAP.14

Other clinical trials are planned to investigate blood pressure tar-

gets after cardiac arrest in adults. The METAPHORE trial (www.

clinicaltrial.gov, NCT05486884) investigates whether a MAP target

>90 mmHg as compared to >65 mmHg improves functional outcome

after non-traumatic cardiac arrest in a study including 1600 partici-

pants. The NORSHOCK trial (www.clinicaltrials.gov, NCT05168462)

investigates if a MAP target >55 mmHg compared to >65 mmHg has

an effect on a composite outcome of mortality and severe AKI after

acute myocardial infarction and cardiogenic shock. Compared to our

trial, NORSHOCK differs in trial population, since non-cardiac arrest

and cardiac arrest patients are included, and it compares a lower MAP

target to a “standard” MAP target. After completion, results from

these trials, together with our trial, provide evidence on the optimal

blood pressure strategy for post-resuscitation care.

3.1 | Strengths and limitations

Strengths of the MAP-CARE trial are its large sample size, broad inclu-

sion criteria, and the predefined detailed methodology leading to

results with low risks of bias. The sample size enables the detection of

small relative risk reductions or increases and comparison of interven-

tion effects between a variety of cardiac arrest patient characteristics.

This is important because individualization of MAP targets has been

suggested to improve outcomes after cardiac arrest.54–56

Patient-centered and clinically important outcomes together with the

involvement of patient organizations, blinding of outcome assessors,

prognosticators, the steering group, author group, statisticians, and

the trial coordinating team represent significant strengths.

Interactions between the blood pressure, sedation, and tempera-

ture strategies, with an effect on patient-centered outcomes, are a

possibility and must be considered a limitation. This risk is implicit in

all factorial trials. We have designed the study assuming that there is

no interaction on the primary, secondary, and exploratory endpoints

with the three strategies. Following calculation of the sample size, we

have allowed for a small increment of the sample size (6.8%) to allow

for loss to follow-up and a small interaction effect. Unblinding of MAP

targets is another limitation in this trial. Off-setting blood pressure

modules to facilitate blinding of MAP targets15 is not feasible in our

trial because we will have multiple sites participating worldwide using

blood pressure monitoring devices from different manufacturers.
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4 | CONCLUSION

A large clinical trial is needed to investigate the optimal blood

pressure strategy in patients resuscitated from cardiac arrest. The

MAP-CARE trial aims for a large sample size and will investigate blood

pressure strategies in a broad population of cardiac arrest patients.

We expect that results from the MAP-CARE trial will guide future rec-

ommendations on hemodynamic management after cardiac arrest.

The MAP-CARE trial is part of the large international factorial STEP-

CARE trial that will also investigate the depth of sedation and fever

treatment strategies after cardiac arrest.
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