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Untreated, severe hypotension rapidly results in end-organ
hypoperfusion and death.1 Vasopressors are effective at increasing
blood pressure; therefore, the infusion of vasopressors to avoid hy-
potension is a key intensive care unit (ICU) therapy.2 Current guide-
lines suggest targeting a mean arterial pressure (MAP) of 65 mmHg
in adults with septic shock.3 Despite this MAP levels in ICU, patients
receiving vasopressors often exceed this and recent evidence sug-
gests that, compared to usual practice, targeting a lowerMAP, effec-
tively minimising exposure to vasopressors, may reduce mortality
in patients with vasodilatory shock.4,5

1. Balance of risk

Whenever vasopressors are administered, a patient canpotentially
be exposed to an ‘excess of hypotension’ or an ‘excess of vasopressor’
(Fig.1). As a conventional ‘usual care’ approach to treatinghypotension
involves targeting a higher MAP than a more permissive approach,
where a lower MAP is accepted, it logically follows that ICU clinicians
implementing a usual care paradigm may effectively be overestimat-
ing themortality risk attributable to mild hypotension and underesti-
mating the mortality risk attributable to exposure to vasopressors.
While clinicians may be most concerned about vasopressor toxicity
when doses of vasopressors are high, reducing exposure to
vasopressors may still be important when vasopressor doses are low.
In general terms, it is possible that whenever vasopressors are used
to augmentMAP, reducing exposure to an excess of vasopressor drugs
isat leastas importantasminimisingexposure toanexcessofhypoten-
sion. The possibility that optimising theMAP by targeting aGoldilocks
zone that minimises opposing risks of hypotension and vasopressor
excess might reduce mortality has profound public health implica-
tions. Millions of patients are treated with vasopressors every year.

2. Current evidence

Despite recent evidence, the optimal MAP target for adults
receiving vasopressor infusions remains uncertain. Numerous
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randomised clinical trials (RCTs) have compared two different
MAP targets in specific populations, with no single study providing
practice-defining evidence.5e9 Several systematic reviews have
been conductedwithmixed results.10e13 A recent individual patient
data meta-analysis from three RCTs demonstrated a high probabil-
ity of lower mortality from low MAP targets than from high MAP
targets in critically ill patients with vasodilatory shock.4 Conserva-
tively, existing data evaluatingMAP targets do not exclude clinically
important effects of minimum MAP targets on mortality. Further-
more, the generalisability of current evidence is limited by its focus
on patients with vasodilatory shock, particularly patients older
than 65 years, a group not representative of the broad array of pa-
tients who receive vasopressors in clinical practice.

3. Possible heterogeneity of treatment effect

Data suggest the possibility of heterogeneity in the treatment
effect in the patients included in clinical trials.4,5 It is possible
that the optimal minimum MAP target is dependent on the clinical
context and varies over time. Data suggesting treatment effect het-
erogeneity come from traditional one-group-at-a-time subgroup
analyses, but it is plausible that the determinants of optimal blood
pressure are more complex than can be accounted for by such an-
alyses. Recent techniques to determine individualised treatment
targets accounting for all baseline variables seem ideally suited to
defining the optimal approach to targeting MAP.14,15 Given the
many factors that may contribute to variability, randomising a large
number of participants to several different targets is a likely prereq-
uisite to determining the optimal approach.

A related issue is that existing MAP target trials compare two
targets or one target vs. usual care. Evaluating MAP targets over
the range of clinically acceptable levels may be necessary to provide
the data required to optimise the target for individual patients.

4. Discrepancy between achieved and targeted MAP

An additional challengewith interpreting trials of MAP targets is
that the MAP achieved often exceeds the targeted pressure.5,8,9 A
similar discrepancy between the prescribed MAP and the observed
MAP is also seen in clinical practice.16 It is unclear whether this
discrepancy is because clinicians place greater weight on the
importance of avoiding periods where MAP is transiently lower
than intended than on avoiding periods where the dose of a vaso-
pressor is greater than it needs to be. An alternative or additional
explanation may be that the use of lower-limit monitor alarms
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Fig. 1. Potential trade-offs between the dose of vasopressors and the dose of hypotension required when administering vasopressors in the ICU
Abbreviations: ICU: intensive care unit; MAP: mean arterial pressure.
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leads nurses to titrate vasopressors to provide a buffer that avoids
alarms sounding frequently.

5. Rationale for a Mega trial

Given existing evidence and ongoing uncertainty, the case for
further clinical trials to evaluate the optimal approach to this com-
mon therapy overall and to optimise MAP targets for individuals is
overwhelming. Instead of conducting multiple MAP target trials
that assess specific patient groups, an alternative strategy would
be to conduct an inclusive Mega mean arterial pressure (MEGA-
MAP) trial across a broad population. The high level of inclusive
recruitment to an intervention widely applicable to the patient
population should create familiarity and efficiencies for clinicians
and researchers in trial conduct. Furthermore, large recruitment
numbers allow for the detection of small but clinically meaningful
differences. The success of the mega randomised oxygen (MEGA-
ROX) trial program in recruiting more than 1000 patients a month
when evaluating titration oxygen therapy targets suggests that a
similar trial of MAP targets may be feasible,17 and a recent interna-
tional survey of over 300 critical care clinicians showed a willing-
ness to participate in such a trial.18

6. Specific issues to consider in the design of a MEGA-MAP
trial

Several issues need to be considered in the design of a MEGA-
MAP trial to investigate the optimal minimal MAP in critically ill pa-
tients receiving vasopressors.

Firstly, developing a strategy to overcome or minimise the
discrepancy between prescribed and observed MAP is essential to
ensure that each target MAP effectively balances the potential risks
of excessive hypotension and excessive vasopressor doses. This may
be achievable by using both lower-limit MAP alarms and tight
upper-limit alarms. An alternative or additional means of doing
this may be using a closed-loop vasopressor titration systemwhere
the vasopressor infusion rate is automatically adjusted in response
to theMAP.Whatever strategies are employed data from a pilot RCT
are likely to be required to confirm treatment-group separation in
MAP and exposure to vasopressors.

Secondly, a clinical trial investigating MAP must be adaptable to
the clinical context. For example, with escalating vasopressor dose,
the magnitude of individual risks from either hypotension or vaso-
pressor may change.19 Another example of the need to be adaptable
would be in situations of impaired end-organ perfusion where cli-
nicians may consider there is a strong reason to adjust the MAP
target. In such a situation, allowing the default minimum MAP to
be altered by the treating clinician may be desirable. These situa-
tions and the probable heterogeneity of treatment highlight that
a static, one-size-fits-all approach toMAP targetsmay not be viable.

A pilot RCT trial may help better define potential barriers to pro-
posed interventions and would determine feasibility.

7. Conclusion

Titration of vasopressors to increase MAP is a fundamental ICU
therapy that is delivered to millions of patients every year. A
large-scale MEGA trial to determine the Goldilocks Zone that bal-
ances the risks of hypotension and vasopressor excess in critically
ill patients and establishes whether this differs based on the clinical
circumstances is a high priority.
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