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Septic shock is defined as sepsis with hypotension refrac-
tory to fluid challenge and requiring vasopressor support 
combined with an increase in arterial lactate reflecting 
impaired cellular energy metabolism and dysoxia. The 
use of vasoactive drugs to restore mean arterial pressure 
(MAP) is strongly recommended by the Surviving Sepsis 
Campaign [1] and the Task Force of the European Society 
of Intensive Care Medicine (ESICM) on circulatory shock 
management and monitoring [2].

Resuscitation in septic shock aims to restore tissue 
perfusion pressure without excessive vasoconstriction, 
which impedes flow and paradoxically worsens organ 
dysfunction or leads to other adverse events. MAP is a 
key component of tissue perfusion and is often viewed 
as a surrogate of organ perfusion pressure. Both the SSC 
and ESICM guidelines suggest keeping MAP ≥ 65 mmHg 
and individualizing this target based on comorbidities.

The current MAP target of 65 mmHg is mainly based 
on the results of two retrospective studies investigat-
ing sequential MAP readings and the time spent below 
different threshold values of MAP during the first 24 or 
48 h of management of patients with septic shock [3, 4]. 
Both studies showed a correlation between MAP thresh-
olds and survival [3, 4] and organ dysfunction [4, 5]. Best 
results were seen with a MAP between 60 and 65 mmHg, 
and the time spent below these values correlated with 
risk of mortality [3, 4]. There was no survival benefit with 
higher MAP thresholds. Furthermore, the risk of mortal-
ity increased markedly in patients treated with high doses 
of norepinephrine irrespective of the MAP [5]. Recently, 
two prospective randomized controlled trials, SEPSIS-
PAM and Ovation, compared high versus low target 

MAP on chances of survival in patients with septic shock 
[6, 7]. In SEPSISPAM, patients were enrolled within 6 h 
of initiation of vasoactive drug treatment. In OVATION, 
patients were recruited up to 24 h after the diagnosis of 
septic shock. Target values were 80–85 vs. 65–70 and 
75–80 vs. 60–65 mmHg for the high vs. low MAP in SEP-
SISPAM and OVATION, respectively. There was no sig-
nificant survival difference between the treatment groups 
at day 28 in either trial. However, both trials were under-
powered as the mortality rate in the control groups was 
lower than expected. In addition, patients assigned to 
the low MAP target groups achieved higher MAPs than 
planned according to the study protocol.

In a recent article in Intensive Care Medicine, Mahesh-
wari et al. report the results of a retrospective analysis of 
8782 patients admitted to 110 US hospitals exploring the 
association between MAP and acute kidney and myocar-
dial injury as well as in-hospital mortality in patients with 
septic shock [8]. Using routinely collected data from an 
electronic health records database, the authors defined 
total exposure to hypotension as the time-weighted 
average mean arterial pressure (TWA-MAP) and cal-
culated the cumulative time spent below 55, 65, 75, and 
85  mmHg thresholds. The main results were that (1) 
exposure to hypotension of TWA-MAP below 65 mmHg 
was directly related to hospital mortality, (2) the longer 
the time spent below MAP 65 mmHg, the higher the risk 
of mortality, acute kidney and myocardial injury, and (3) 
risks for mortality, acute kidney injury, and myocardial 
infarction were apparent at 85 mmHg.

While the strengths of this study are the large num-
ber of patients from many hospitals in the US, potential 
weaknesses are the retrospective design with the asso-
ciated risk of bias, the reliance on routinely collected 
data with variable time intervals between blood pres-
sure measurements, and the lack of data on adverse 
effects of the treatments. In addition, it was not possible 
to discriminate between patients in whom hypotension 
was accepted (permissive hypotension) vs. hypotension 

*Correspondence:  piasfar@chu-angers.fr 
1 Département de Médecine Intensive-Réanimation, Centre Hospitalo 
Universitaire Angers, Angers 49933 cedex 9, France
Full author information is available at the end of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-018-5292-8&domain=pdf
iAnnotate User
Highlight

iAnnotate User
Underline

iAnnotate User
Highlight



refractory to vasoactive drugs. Finally, due to the nested 
design, the impact of higher MAP resuscitation in 
patients with septic shock was influenced by the lowest 
threshold. Definitively, this study was not designed to 
answer the question of the best MAP target.

To date, all studies included in the current interna-
tional guidelines suffer from similar limitations [3]. 
Importantly, they were also relatively small with < 500 
patients included. Despite these limitations, a target 
MAP of 65  mmHg is strongly recommended, especially 
since there was no evidence at the time that higher MAP 
thresholds were associated with better outcomes.

The data by Maheshwari et al. challenge current prac-
tices. The authors found a direct, statistically significant 
association between MAP and in-hospital mortality. It is 
obviously important to keep in mind that any potential 
beneficial effect of raising the MAP target should be bal-
anced with potentially undesired side effects from vaso-
active medications. Given the limitations of retrospective 
studies, the task of determining the optimal MAP for 
patients with septic shock will require adequately pow-
ered randomized controlled trials integrating age, gender, 
and preexisting comorbidities, i.e., more individualized 
treatment strategies [9].

Recent data suggest that mean perfusion pressure 
(MPP) may serve as a better surrogate marker of perfu-
sion pressure than MAP. It is calculated as the difference 
between systemic mean arterial pressure (MAP) and 
CVP, i.e., MPP = MAP − CVP [10, 11]. Whether MPP 
is a better resuscitation target for patients with shock is 
unknown. It is also unclear whether different organ-spe-
cific perfusion targets are needed.

Until more data are available, the current recommen-
dation of a target MAP of 65  mmHg during critical ill-
ness should be viewed with caution.
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