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We read with interest the paper by Badin and colleagues
[1] in a recent issue of Critical Care. The paper concerns
the relation between arterial pressure and renal function
in the early phase of shock. The authors found that a
threshold of mean arterial pressure (MAP) of 72 to
82 mm Hg could be necessary to avoid acute kidney
injury (AKI) in septic shock. This result was not found
when sepsis was not the cause of shock. The authors state
that this may be related to the loss of renal autoregulation
ability in the early course of sepsis, thus explaining the
absence of MAP threshold in non-septic shock. However,
human studies on this subject are lacking and this
hypothesis remains mainly theoretical.

In this study, a difference exits between patients with
AKI and those without AKI. Patients with AKI at 6 hours
have a significantly higher volume expansion in the last 6
hours before inclusion. Volume expansion (a cornerstone
of sepsis treatment) can lead to an increase in abdominal

pressure [2]. This condition is not infrequent, even
among medical patients [3], particularly during early
septic shock [4].

Thus, the beneficial effect on renal function of a higher
MAP may be linked to the preservation of abdominal
perfusion pressure and filtration gradient (FG) rather
than to the impairment of renal autoregulation. We have
shown (though only with preliminary results) that even a
very moderate elevation of intra-abdominal pressure
(IAP) can lead to a significant decrease of FG when the
systemic hemodynamic is profoundly altered [5].

Thus, it cannot be excluded that the higher MAP
threshold in the septic group is linked to a higher IAP
value. The relevant goal may be not to aim for a minimal
MAP of more than 65 mm Hg to prevent AKI at the early
phase of septic shock but to target a sufficient MAP value
to preserve abdominal perfusion pressure and FG by
monitoring IAP.
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We thank Dr. Jacobs for his relevant remarks concerning
our work [1]. Although we did not measure IAP, we
examined the influence of the amount of fluid adminis-
tered on AKL the amount of fluid, administered either
before or during the first 72 hours and examined by
quartiles, was not linked to the proportion of AKI at
72 hours in the whole population or in patients with sepsis
or AKI at 6 hours (P >0.1 in all cases by chi-square test).
Furthermore, in the population that Dr. Jacobs refers to
(septic shock and initial AKI), the areas under the receiver
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operating characteristic curve of time-averaged MAP to
predict AKI at 72 hours were very similar in patients who
received less than 2,000 mL (the median amount of fluid
received) before inclusion and those who received
2,000 mL or more: 0.82 versus 0.86, respectively. The best
MAP thresholds in the two groups were also similar: 71
versus 73 mm Hg. To explain these results that do not
support the hypotheses of a major influence of the amount
of fluid received and of the indirect influence of IAP, one
might argue that (a) the link between fluids and IAP was
not found in all studies [3] and (b) abdominal compartment
syndrome secondary to aggressive fluid therapy often
occurs after several days [6]. Finally, we acknowledge that
randomized interventional studies are necessary to know
whether, in order to prevent AKI, resuscitation of shock
should target a fixed level of MAP or of MAP minus IAP.
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Abbreviations
AKI, acute kidney injury; FG, filtration gradient; IAP, intra-abdominal pressure;
MAP, mean arterial pressure.

Competing interests
The author declares that he has no competing interests.

Published: 12 September 2011

References

1. BadinJ, Boulain T, Ehrmann S, Skarzynski M, Bretagnol A, Buret J, Benzekri-
Lefevre D, Mercier E, Runge |, Garot D, Mathonnet A, Dequin PF, Perrotin D:
Relation between mean arterial pressure and renal function in the early
phase of shock: a propective, explorative cohort. Crit Care 2011, 15:R135.

2. Malbrain ML, Chiumello D, Pelosi P, Bihari D, Innes R, Ranieri VM, Del Turco M,
Wilmer A, Brienza N, Malcangi V, Cohen J, Japiassu A, De Keulenaer BL,

Daelemans R, Jacquet L, Laterre PF, Frank G, de Souza P, Cesana B, Gattinoni L:

Incidence and prognosis of intraabdominal hypertension in a mixed
population of critically ill patients: a multiple-center epidemiological
study. Crit Care Med 2005, 33:315-322.

Page 2 of 2

Murcia-Séez IM, Sobrino-Hernandez ML, Garcfa-Lopez F, Cércoles-Gonzalez V,
Cortés-Monedero JL, Tendero-Egea A, Martinez-Garcfa A, Salinas-Sénchez AS:
Usefulness of intra-abdominal pressure in a predominantly medical
intensive care unit. J Crit Care 2010, 25:175.e1-175.¢6.

Regueira T, Bruhn A, Hasbun P, Aguirre M, Romero C, Llanos O, Castro R,
Bugedo G, Hernandez G: Intra-abdominal hypertension: incidence and
association with organ dysfunction during early septic shock. J Crit Care
2008, 23:461-467.

Jacobs FM, Pinot G, Pilorge C, Prat D, Brivet FG: Intra abdominal pressure
elevation and its link with renal failure in medical intensive care patients.
Intensive Care Med 2009, (Suppl):223.

Dalfino L, Tullo L, Donadio |, Malcangi V, Brienza N: Intra-abdominal
hypertension and acute renal failure in critically ill patients. Intensive Care
Med 2008, 34:707-713.

doi:10.1186/cc10417

Cite this article as: Jacobs FM: Relation between mean arterial pressure and
renal function in the early phase of shock: a prospective, explorative cohort
study. Critical Care 2011, 15:442.




	Authors’ response
	Abbreviations
	Competing interests
	References

