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Critical care management of patient after cardiac arrest:
a statement towards individualized, patient-centered care

Mantain optimal MAP
No monitoring MAP > 80 mmHg

Echocardiographic evaluation
Provide adequate perfusion
Monitor for seizures with EEG Individualize haemodinamic care

Early seizure supression Consider coronary angiography
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Individualize RBC transfusion
DVT prophylaxis within 48 hours
Early enteral nutrition

No empirical corticosteroids

Treatment protocols
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Post-cardiac arrest care is widely regarded as a key element to
improve survivors’ outcomes and quality of life.

Therefore, we greatly appreciate the commitmentof Hirschand
colleagues (1) to guide the comprehensive management in
the post-cardiac arrest period, from the return to spontaneous
circulation to the definitive outcome. Their recent work (1),
the result of the joint effort of the American Heart Association
and Neurocritical Care Society, delivers statements through
the expert consensus method to establish clear guidance on
the issue.

The development of consensus-based statements is an
innovative element of this document and differentiates it from
traditional guidelines. While the guideline takes the body of
literature and translates it into recommendations, taking
into consideration only those aspects found in the literature
(and usually from high-quality publications, e.g. RCTs), the
consensus may produce additional guidance in areas that lack
robust evidence.
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In this paper, the authors lead us to contemplate a more
individualized management of the patient, discussing
the significance of the usual means of treatment and the
consistency of monitoring technique.

Neurological treatment recommendations are the result of this
process. In recent years, the implementation of invasive and
non-invasive methods of cerebral autoregulation monitoring
has led to a critical review of previous treatment.

The authors recommend to identify and achieve the optimal
mean arterial pressure to preserve adequate cerebral
perfusion pressure when advanced monitoring is available.

In those cases where advanced monitoring is absent, the
recommendation has been directed toward high-normal
blood pressure values (mean arterial pressure > 80 mmHgq)
if no adverse consequences are suspected. This aspect was
influenced by relatively recent literature, which demonstrated
that actively achieving higher blood pressure is a safe
treatment in most patients and can led to improved specific
outcome.

However, no consensus has been reached on the initiation and
duration of invasive monitoring, as there is no solid scientific
evidence to guide the decision.

One area of care that lacks indications from large RCT studies
but where consensus method has proved decisive is the
diagnosis and treatment of post-arrest seizures.

The indication on this issue is based mainly on observational
studies and case series. The statements underline the central
role of EEG monitoring, particularly in patients who fail
to regain consciousness and also provide an interesting
perspective on treatment. They include seizure (or burst)
suppression on the acute phase and, in refractory cases, even
aggressive treatment if compatible with the standard of care,
since neurological recovery may occur in certain subsets of
patients when intensive seizure control is pursued .

The main purpose of cardiac management is to maintain organ
perfusion. The statements cover the topics of monitoring,
hemodynamic optimization, mechanical circulatory support
and coronary reperfusion.

The document provides guidance on patient monitoring,
recommending echocardiography, a useful method for
assessing ventricular function, cardiac output, fluid status and
to guide appropriate treatment.

Optimization of hemodynamics, based on inotropes,
vasoconstrictors or fluids, must be individualized. The clinician
could consider the use of mechanical circulatory support
in cases where hemodynamic optimization fails to provide
sufficient support to the circulation.

Early coronary angiography in out-of-hospital cardiac arrest
(OHCA) patients without ST segment elevation is safe and
reasonable (2), as some patients could benefit from potential
reduction in myocardial damage and a decrease in the

incidence of systolic heart failure.

Pulmonary statements focus on protective lung ventilation,
based on target tidal volume and PEEP. The aim is to avoid
acute respiratory distress syndrome (ARDS), which leads to
worse outcomes in patients after cardiac arrest (3).

Another important issue is the harm caused by hypoxemia
and hyperoxia, which are well known for the risk of developing
either hypoxic-ischemic brain lesions or post-ischemic
oxidative lesions. Oxygen titration, which is only possible
when arterial saturation is available, should be set to a target
between 92 and 96% (4).

Carbon dioxide regulates blood vessel tone and cerebral
blood flow and has long been the subject of research to find
its appropriate threshold. The CCC study (5) found that mild
hypercapnia compared to normocapnia resulted in lower
values of neuron-specific enolase. However, the TAME trial (6)
found that mild hypercapnia did not improve neurological
outcomes at six months compared to normocapnia, in coma
patients resuscitated after OHCA. These results suggest that
our knowledge of the physiological interaction between
oxygen, carbon dioxide and critical organs is incomplete and
led to the statement to aim for a normal PaCO2 after cardiac
arrest.

A characteristic of the document is that it covers all areas of
patient care. Thus, there are recommendations for issues not
usually addressed.

Hematological statements include the recommendation
to maintain hemoglobin target over 7 g/dL in general
patients and 9 g/dL in patients with coronary artery disease.
Antithrombotic prophylaxis should be started within 48 hours
if there are no contraindications.

Various statements are made about the systems that
regulate the metabolic, digestive and endocrine systems.
Enteral nutrition should be started as soon as possible, even
at reduced dosage in patients with intolerance. Parenteral
nutrition should be reserved for patients with enteral nutrition
contraindications that persist for 5-7 days.

Corticosteroids should not be administered routinely, but
only in the presence of suspected or diagnosed adrenal
suppression. It is also recommended to consider regulating
blood glucose in the range of 80-180 mg/dL.

The document also emphasizes organizational and ethical
aspects. Healthcare organizations are advised to implement
protocols to provide appropriate treatment in specialized
centers, to encourage a multidisciplinary approach (team-
based) and to provide patient and family centered care.
Family members or, in a broader perspective, decision-makers
are particularly important in this context where the subject
often cannot make autonomous decisions. They must play
an active role in patient care and be involved in the clinician's
discussion of goals of care. This motivates clinicians toimprove
their practice and to consider additional case-specific training
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to develop key competencies and address individual biases.

The paper deals extensively with all areas of post-cardiac arrest
management but we noted two topics that were purposely
left out of the statements: target temperature management
and cerebral edema.

The debate about hypothermic treatment is still unresolved.
For years, this treatment was regarded as an effective method
to improve neurological outcomes after cardiac arrest, but
since the results of the TTM study (7) were published, this
belief has been questioned.

This topic has become so relevant that some scientific
societies have decided to issue specific guidelines to include
the evidence present to date (8) and the scientific updates
emerging from the literature. The authors decided to refer to
other guidelines rather than covering the topic partially, an
approach we support.

The issue of cerebral edema, on the other hand, was kept
open for future guidance. The authors address the topic of
intracranial pressure management, which can be considered
a surrogate argument, but there are no statements on
the management of cerebral edema. Unlike temperature
management, there are no other works that address this
argument properly. The recent “Guidelines for the Acute
Treatment of Cerebral Edema in Neurocritical Care Patients”
discuss the general management of this condition extensively,
but do not consider the specific subset of patients after cardiac
arrest (9).

This document is undoubtedly an important guide for and a
basis for future developments.

Hirsch and colleagues (1) emphasized the concept of
individualized care based on the differences between
individual patients; physiology and balance should ultimately
guide the clinicians' practice.
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