
HAL Id: hal-01761282
https://hal.umontpellier.fr/hal-01761282

Submitted on 6 Nov 2018

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Outcome of acute mesenteric ischemia in the intensive
care unit: a retrospective, multicenter study of 780 cases
Marc Leone, Carole Bechis, Karine Baumstarck, Alexandre Ouattara, Olivier

Collange, Pascal Augustin, Djillali Annane, Charlotte Arbelot, Karim
Asehnoune, Olivier Baldési, et al.

To cite this version:
Marc Leone, Carole Bechis, Karine Baumstarck, Alexandre Ouattara, Olivier Collange, et al.. Out-
come of acute mesenteric ischemia in the intensive care unit: a retrospective, multicenter study of
780 cases. Intensive Care Medicine, 2015, 41 (4), pp.667 - 676. �10.1007/s00134-015-3690-8�. �hal-
01761282�

https://hal.umontpellier.fr/hal-01761282
https://hal.archives-ouvertes.fr


Marc Leone
Carole Bechis
Karine Baumstarck
Alexandre Ouattara
Olivier Collange
Pascal Augustin
Djillali Annane
Charlotte Arbelot
Karim Asehnoune
Olivier Baldési
Simon Bourcier
Laurence Delapierre
Didier Demory
Baptiste Hengy
Carole Ichai
Eric Kipnis
Etienne Brasdefer
Sigismond Lasocki
Matthieu Legrand
Olivier Mimoz
Thomas Rimmelé
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Outcome of acute mesenteric ischemia in the intensive care unit: a 
retrospective, multicenter study of 780 cases

Take-home message: Acute mesenteric
ischemia was associated with a 58 % death
rate in ICU patients. Age and severity score
at diagnosis were risk factors for mortality;
plasma lactate concentration above
2.7 mmol/l was also an independent risk
factor.

For the AtlanRea and AzuRea Collaborative 
Network Investigators; members are listed 
in the ‘‘Appendix’’.

A. Piton
Anesthesiology and Critical Care 
Department, University Hospital of 
Toulouse, University Toulouse 3 Paul 
Sabatier, Toulouse, France
e-mail: alexandra.piton@hotmail.fr

E. Peytel
Service de Reanimation, Hôpital 
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Service de réanimation, Centre Hospitalier
d’Aix-en-Provence, Aix-en-Provence,
France
e-mail: obaldesi@ch-aix.fr

P.-M. Bertrand
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Hôpitaux de Paris, 27 rue du Faubourg,
Saint-Jacques, Paris, France
e-mail: simon_bourcier@hotmail.com

N. Bruder
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Hôpital Sainte Musse, Avenue Sainte Claire
Deville, Toulon, France
e-mail: didier.demory@ch-toulon.fr

E. Friou
Department of Medical Intensive Care and
Hyperbaric Medicine, University Hospital
of Angers, 4 rue Larrey, Angers, France
e-mail: emilie.friou@yahoo.fr

B. Hengy � T. Rimmelé
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Abstract Background: In the in-
tensive care unit (ICU), the outcomes
of patients with acute mesenteric is-
chemia (AMI) are poorly
documented. This study aimed to
determine the risk factors for death in
ICU patients with AMI. Methods: A
retrospective, observational, non-in-
terventional, multicenter study was
conducted in 43 ICUs of 38 public
institutions in France. From January
2008 to December 2013, all adult
patients with a diagnosis of AMI
during their hospitalization in ICU
were included in a database. The di-
agnosis was confirmed by at least one
of three procedures (computed to-
mography scan, gastrointestinal
endoscopy, or upon surgery). To de-
termine factors associated with ICU
death, we established a logistic re-
gression model. Recursive
partitioning analysis was applied to
construct a decision tree regarding
risk factors and their interactions
most critical to determining out-
comes. Results: The death rate of
the 780 included patients was 58 %.
Being older, having a higher sequen-
tial organ failure assessment (SOFA)

severity score at diagnosis, and a
plasma lactate concentration over
2.7 mmol/l at diagnosis were inde-
pendent risk factors of ICU mortality.
In contrast, having a prior history of
peripheral vascular disease or an ini-
tial surgical treatment were
independent protective factors against
ICU mortality. Using age and SOFA
severity score, we established an ICU
mortality score at diagnosis based on
the cutoffs provided by recursive
partitioning analysis. Probability of
survival was statistically different
(p \ 0.001) between patients with a
score from 0 to 2 and those with a
score of 3 and 4. Conclusion: Acute
mesenteric ischemia in ICU patients
was associated with a 58 % ICU
death rate. Age and SOFA severity
score at diagnosis were risk factors
for mortality. Plasma lactate concen-
tration over 2.7 mmol/l was also an
independent risk factor, but values in
the normal range did not exclude the
diagnosis of AMI.

Keywords Ischemia � Mesenteric �
Occlusion � Lactate � Surgery

Introduction

Acute mesenteric ischemia (AMI) is subdivided into
several forms according to the mechanism of inadequate
blood flow. Arterial emboli are responsible for ap-
proximately 50 % of cases. Most arterial emboli are
cardiac in origin, resulting in a dramatic onset of
symptoms. Arterial thrombosis constitutes 25–30 % of
all ischemic events. Arterial thrombosis develops in
patients with severe atherosclerotic disease. Most pa-
tients can tolerate major visceral artery obstruction
because of the slow progressive nature of atherosclero-
sis. Approximately 20 % of patients with AMI have
nonocclusive mesenteric ischemia, probably related to
low cardiac output associated with diffuse mesenteric
vasoconstriction [1].

The outcomes of ICU patients with AMI are poorly
reported. The sparse data available related to AMI con-
cerns patients undergoing surgery. The operative
mortality of patients with AMI ranges from 26 to 72 %

[2]. In these surgical patients, the risk factors for death
include preoperative do not resuscitate orders, open
wounds, low albumin, contaminated versus clean-con-
taminated cases, and poor functional status [3]. Thus,
AMI is associated with high mortality. Early diagnosis
and extensive knowledge of risk factors for death are
important issues, which by being addressed may con-
tribute to decreased mortality [1–3]. However, previous
studies did not clearly identify patients either diagnosed
with AMI in the ICU or requiring ICU.

Improving the knowledge about the outcomes of ICU
patients with AMI would allow one to provide accurate
information to both patients and their relatives, planning
appropriate management and designing future clinical
trials. We hypothesized that AMI is associated with high
mortality in ICU patients. Therefore, the aim of our study
was to assess the mortality associated with AMI in ICU
patients and the risk factors associated with ICU mor-
tality. Finally, we developed a score aimed at predicting
ICU mortality in patients with AMI.



Methods

Study design and population

We conducted a retrospective, observational, non-inter-
ventional, multicenter study in 43 ICUs from 38 public
healthcare institutions. These 43 institutions belonged to
different networks of ICUs. Of note, initially, 46 ICUs were
contacted and three units declined to participate. All adult
patients with a diagnosis of AMI were screened. Retro-
spectively from December 2013, each participating ICU
included all consecutive patients with a diagnosis of AMI
until reaching a maximum of 25 inclusions. The inclusion
period ranged from January 2008 to December 2013. Pa-
tients were included if at least one of the three diagnostic
procedures (computed tomography scan, gastrointestinal
endoscopy, or surgery) supported the diagnosis of AMI.

Ethics and consent

As an observational, non-interventional, retrospective
study, according to French legislation (articles L.1121-1
paragraph 1 and R1121-2, Public Health Code), neither
informed consent nor approval of the ethics committee
was required to use data from patient records for an
epidemiologic study. All data were collected anony-
mously from medical records only. Data representing
patient identifiers were not collected.

Data collection

Cases of AMI were identified using the French national
healthcare system administrative coding for diagnosis
(K550). The data were retrospectively collected from
patient records, either electronic or paper. At ICU ad-
mission, we collected demographics, reasons for
admission, simplified acute physiology score (SAPS) II,
and presence of peripheral vascular disease or cancer.

From admission to AMI diagnosis, we collected the
following data: time between ICU admission and AMI di-
agnosis, recent vascular surgery, use of vasopressors in the
24 h prior to AMI diagnosis, type of vasoactive drugs,
maximal dose of vasoactive drug, any type of shock
10 days prior to AMI diagnosis, anticoagulation (type),
atrial fibrillation, duration of mechanical ventilation prior to
AMI diagnosis, and route of feeding (enteral or parenteral).

On the day of AMI diagnosis, we collected the diag-
nostic procedure(s) for AMI (requiring written diagnosis
of AMI on the reports of computed tomography (CT)
scan, gastrointestinal (GI) endoscopy, or surgery), date of
diagnosis, type of ischemia (following aortic surgery/in-
travascular procedures or spontaneous), administration of
antimicrobial treatment, sequential organ failure assess-
ment score (SOFA) [4], and plasma lactate concentration.

For each patient, we also identified four events reflecting
organ failure: use of renal replacement therapy (renal
failure), need for inotrope or central venous oxygen
saturation below 70 % (heart failure), platelet count under
100 G/l (coagulation failure), and prothrombin time ratio
under 50 % (liver failure).

From the day of AMI diagnosis to the ICU discharge
(or ICU death), we reported the duration of antimicrobial
treatment, duration of vasoactive drug support, maximum
dosage of vasoactive drug, initial surgical procedure (i.e.,
in the first 24 h of AMI diagnosis), any additional diag-
nostic imaging procedures, anticoagulation (type), plasma
lactate concentration measured 24 h after the AMI diag-
nosis, duration of mechanical ventilation following AMI
diagnosis, route of feeding (enteral or parenteral), and
ICU outcome (survivors or nonsurvivors).

Statistical analysis

Statistical analyses were performed using the SPSS 15.0
software package (SPSS Inc., Chicago, IL). For con-
tinuous and ordinal variables, data were expressed as
mean with standard deviation or median with interquartile
range. Two groups were defined according to ICU out-
come, namely survivors or nonsurvivors. The comparison
between the two groups was performed on continuous
variables using Student t tests or Mann–Whitney tests and
on qualitative variables using Chi square or Fisher’s exact
tests.

The discriminative performance of plasma lactate
concentration at diagnosis, plasma lactate concentration at
24 h, and the change in plasma lactate concentrations
between diagnosis and 24 h were assessed through re-
ceiver operating characteristics (ROC) curve analysis.
The optimal cutoff values were defined by the value of the
Youden index (sensitivity ? specificity - 1). Kaplan–
Meier survival analyses were performed to estimate the
probability of survival following ICU admission. Com-
parisons of probabilities of survival were performed using
log-rank test according to plasma lactate concentration
levels (B3, [3 and B9, and [9 mmol/l) and number of
organ failures (0–2 vs. 3–4).

To determine factors potentially associated with ICU
death, a logistic regression model was established using
nine variables: age, prior history of cancer, prior history
of peripheral vascular disease, shock in the 10 days prior
to AMI diagnosis, SOFA at AMI diagnosis, plasma lac-
tate concentration at AMI diagnosis, antimicrobial
administration, initial surgical treatment, and time be-
tween ICU admission and AMI diagnosis. The variables
relevant to the model were selected by their clinical and/
or statistical relevance (previously reported as risk factors
and/or p \ 0.05 from the univariate analysis). The final
model expressed the odds ratios (OR) and 95 % confi-
dence intervals (CI).



ICU mortality score

Recursive partitioning analysis (RPA) was applied to
determine outcome groups of ICU survival from the
major well-known risk factors using the RPART routine
in R software (Package ‘rpart’, Recursive Partitioning and
Regression Trees. 2014) [5]. RPA is a method of classi-
fication providing homogeneous groups of individuals
based on the status of the outcome (ICU nonsurvivor or
ICU survivor). This method creates a decision tree ac-
cording to risk factors and their interactions that are most
important in determining outcome [6]. The optimal cut-
offs of the variables were provided by the RPA. The
initial continuous variables were transformed into cate-
gorical variables from these cutoffs; points were
arbitrarily allocated to each category to be as intuitive as
possible. The total score ranged from 0 to 4 (lower to
higher risk of ICU mortality). The discriminative perfor-
mance of the score was determined from ROC analysis.
The optimal cutoff value was defined by the Youden in-
dex. Kaplan–Meier survival analysis was performed to
estimate the probability of survival following ICU ad-
mission, and comparison between individuals under and
over the optimal cutoff value was assessed using the log-
rank test.

Results

In 43 ICUs, 780 patients were included in the database.
ICU death occurred in 454 (58 %) patients. The in-hos-
pital death rate was 63 %. Each ICU included 19 ± 13
patients. Patient characteristics are reported in Table 1. At
ICU admission, patients were 71 (61–79) years of age,
with a median SAPS II of 59 (46–74). Concerning prior
medical history, peripheral arterial disease, vascular sur-
gery, and cancer were reported in 44, 32, and 21 % of
patients, respectively. In the 24 h prior to AMI diagnosis,
vasopressors were administered to 44 % of patients. An-
ticoagulants were used in 51 % of patients. Feeding was
given via either enteral (49 %) or parenteral (12 %)
routes.

The time between ICU admission and AMI diagnosis
was 0 (0–1) day in survivors and 1 (0–3) day in nonsur-
vivors (p = 0.1). At the AMI diagnosis, atrial fibrillation
was found in 25 % of patients. It was identified in 23 %
of patients with ‘‘spontaneous’’ AMI and 33 % of those
with AMI occurring after vascular surgery (p = 0.04).
The median SOFA score was 10 (7–13). The mean
plasma lactate concentration was 4.0 ± 3.3 mmol/l in
survivors and 6.6 ± 5.1 mmol/l in nonsurvivors
(p \ 0.001). Mean plasma lactate was under 2 mmol/l in
23 % of patients overall and 16 % of nonsurvivors. The
best cutoff value of plasma lactate concentration at

diagnosis of AMI to discriminate survivors from non-
survivors was 2.7 mmol/l (Fig. 1a). At this threshold,
plasma lactate had a sensitivity of 77 %, a specificity of
50 %, and a Youden index of 0.27. At 24 h, the best
cutoff value was 3.9 mmol/l with a sensitivity of 60 %, a
specificity of 83 %, and a Youden index of 0.43. In
contrast, the variations of plasma lactate concentrations
between diagnosis and 24 h did not differ between sur-
vivors and nonsurvivors (Fig. 1b). As shown by Fig. 2a,
survival differed between patients according to plasma
lactate concentration measured at diagnosis of AMI. Of
note, the plasma lactate concentration decreased in pa-
tients undergoing surgery and increased in those not
undergoing surgery, although the difference did not reach
statistical significance (p = 0.48).

Concerning diagnostic procedures for AMI, CT scan,
surgery, and endoscopy were used in 58, 27, and 15 % of
patients, respectively. Antibiotics, vasopressors, and an-
ticoagulants were used in 79, 79, and 72 % of patients,
respectively. The duration of antibiotic treatment was
6.5 ± 5.8 days. Following AMI diagnosis, heart failure,
liver failure, thrombocytopenia, and renal replacement
therapy were reported in 31, 46, 28, and 45 % of patients,
respectively (Table 2). Figure 2b shows that the cumu-
lative number of these events impacted survival. Time to
death after diagnosis was 11 (9–13) days.

Several variables differed between ICU survivors and
nonsurvivors. Using a logistic regression model compris-
ing nine risk factors (age, prior history of cancer, prior
history of peripheral vascular disease, shock in the 10 days
prior to AMI diagnosis, SOFA at diagnosis, plasma lactate
concentration at diagnosis, antimicrobial administration,
initial surgical treatment, time from ICU admission to
AMI diagnosis), we identified five independent variables
associated with increased risk of ICU death (Table 3).
Being older, having a higher SOFA score at AMI diag-
nosis, and plasma lactate concentration over 2.7 mmol/l
(optimal cutoff value) at AMI diagnosis were independent
risk factors of ICU mortality. In contrast, having a prior
history of peripheral vascular disease and an initial sur-
gical treatment were independent protective factors
against ICU mortality. In Supplemental Tables 1 and 2 we
identified the results of the univariate analysis in the 176
patients who did not undergo initial surgical treatment and
the 604 patients undergoing initial surgical treatment.

Using age and SOFA score, we developed an ICU
mortality score at diagnosis based on the cutoffs provided
by the RPA method (Supplemental Table 3). Plasma
lactate concentrations, history of peripheral vascular dis-
ease, and initial treatment were excluded from the score
because they could not adequately discriminate patient
outcome given the low number of patients per group (less
than 20). Probability of survival was statistically different
(p \ 0.001) between individuals with a score from 0 to 2
and those with a score of 3 and 4 (Fig. 2c).



Discussion

From the present database, 58 % of ICU patients with
AMI did not survive their ICU stay. Variables, which
were associated with death, included age, SOFA score at
admission, and plasma lactate concentration above
2.7 mmol/l at diagnosis of AMI. Prior history of periph-
eral vascular disease and initial surgical treatment of AMI
were protective. In contrast, the administration of antibi-
otics or anticoagulants was not associated with improved
survival. To our knowledge, this is the first multicenter
series of ICU patients with AMI that is available in the
literature. In addition, we provide a score predictive of

ICU mortality in these patients, which may assist in in-
forming patients and family or be used as part of the
medical decision-making process.

The ICU mortality rate of ICU patients with AMI that
we found (58 %) can only be compared to rates reported
in other settings. Previously reported operative mortality
of AMI ranged from 26 to 72 % with a pooled mortality
rate of 47 % (95 % CI 40–54 %) [2]. However, this series
did not specifically include ICU patients. The authors
stated that the mortality rate for missed mesenteric is-
chemia that did not undergo surgery was close to 100 %
[2]. In our study, 14 % of patients who did not undergo

Table 1 Features of patients according to their outcomes in intensive care unit

MD Total (n = 780) Survivors (n = 326) Nonsurvivors (n = 454) p

Demographics
Gender
Male (%) 0 58 58 58 0.961

Age (years)
Mean ± SD 0 69 ± 14 66 ± 15 71 ± 12 0.001

History
PVD (%) 2 44 44 43 0.904
Cancer (%) 1 21 15 25 0.001
Vascular surgery (%) 0 32 35 29 0.07

Reasons for ICU admission
Medical (%) 0 30 18 38 0.001
Planned surgery (%) 13 14 13
Urgent surgery (%) 54 66 46
Trauma (%) 3 3 3

SAPS II
Median (IQR) 15 59 (46–74) 48 (37–62) 66 (53–80) 0.001

Diagnosis day
Shock (\10 days) (%) 17 38 32.7 41.9 0.01
Diagnosis
CT scan (%) 4 58 63 54 0.016
GI endoscopy (%) 15 16 15
Surgery (%) 27 21 31

Type of ischemia
No surgery (%) 0 73 71 74 0.320
Aorta surgery (%) 27 28 26
Cardiac surgery (%) 0.5 0.9 0.2

Atrial fibrillation (%) 2 25 26 25 0.873
SOFA
Median (IQR) 74 10 (7–13) 8 (4–11) 11 (9–14) 0.001

Lactate (mmol/l)
Mean ± SD 76 5.6 ± 3.6 4.0 ± 3.3 6.6 ± 5.1 0.001

Platelet (G/l)
Mean ± SD 15 185 ± 130 214 ± 140 165 ± 117 0.001

ICU stay
Lactate 24 h (mmol/l)
Mean ± SD 159 5.1 ± 5.1 2.8 ± 2.3 7.1 ± 5.7 0.001

Heart failure (%)
Inotrope or ScvO2 \ 70 % 32 31 21 37 0.001

Liver failure (%)
PT \ 50 % or jaundice 10 46 30 58 0.001

Renal failure (%)
RRT 2 45 33 55 0.001

CT computed tomography, GI gastrointestinal, ICU intensive care
unit, IQR interquartile range, MD missing data, p p value between
survivors and nonsurvivors, PT prothrombin time, PVD peripheral

vascular disease, RRT renal replacement therapy, SAPS simplified
acute physiology score, ScvO2 central venous oxygen saturation,
SD standard deviation, SOFA sequential organ failure assessment



surgery survived during their ICU stay. This is probably
related to nonocclusive forms of AMI. Similarly, the
protection conferred by a prior history of peripheral
vascular disease is also probably related to the type of
AMI. In such patients, one can speculate that the disease
was related to progressive thrombosis, allowing the de-
velopment of important collaterals [1].

Several independent factors of mortality and protec-
tive factors have already been reported. As elsewhere [7–
9], we confirmed that advanced age is an independent risk
factor of mortality. Initial surgical management of AMI,
i.e., performed within the first 24 h of AMI diagnosis, was
associated with improved outcomes. Surgery for AMI was
performed in 86 % of survivors and 71 % of nonsur-
vivors, resection representing 57 % of procedures. This
finding is in line with previous studies showing that delay
in surgery was associated with impaired outcomes [1–3].
In contrast, in the entire cohort, the time elapsed from
ICU admission to AMI diagnosis was not associated with
mortality rate.

Plasma lactate concentrations can successfully predict
the outcomes of AMI in ICU patients. The best level for
prediction of ICU death was 2.7 mmol/l. However, even
if an increased plasma lactate concentration was an in-
dependent factor of mortality, the performance of plasma
lactate appears disappointing. One should note that the
plasma lactate concentrations remained under 2 mmol/l in
16 % of nonsurvivors. Therefore, normal plasma lactate
concentrations cannot exclude the diagnosis of AMI and
should not be taken into account in the diagnostic process.
Nor did lactate variations over time have any added value,
although we observed a trend in plasma concentration
decrease from diagnosis to 24 h in patients undergoing

surgery and increase in those who did not undergo sur-
gery. Finally, as a result of the retrospective observational
design of the study, we could not measure D-lactate,
which may be useful [1, 10].

Although univariate analysis showed that the rates of
individual organ failures were higher in the nonsurvivors
than in the survivors, in line with previous reports of liver
and renal failure associated with poor outcomes in AMI
[2], multivariate analysis did not confirm any one organ
failure as an independent factor. However, the cumulative
number of organ failures strongly impacted the outcomes.
The SOFA score was higher in the nonsurvivors than in
the survivors, which has not been reported elsewhere
since it is a score for predicting outcomes of ICU patients
only [11]. One should note that the use of this score in-
creases the risk of re-analyzing previously utilized data in
various abstracted forms. We then established a com-
posite score including both age and SOFA score for
facilitating the prediction of outcomes at the bedside. Of
note, in our study heart failure was defined as the inotrope
requirement or a central venous oxygen saturation below
70 %. Since central venous oxygen saturation depends on
cardiac output, oxygen consumption, hemoglobin level,
and arterial oxygen saturation, our definition supposed
that patients were adequately resuscitated regarding
preload, hemoglobin level, and arterial oxygen saturation
[12]. Heart failure, shock, and vasopressor can generate
the conditions for developing nonocclusive mesenteric
ischemia [1]. Finally, the rate of enteral nutrition was
higher in survivors than in nonsurvivors, supporting once
again the use of this route in the ICU patients [13].

Several variables commonly thought to influence
outcome in the ICU did not differ between survivors and

Fig. 1 Intensive care unit (ICU) mortality: receiver operating characteristics curves of a plasma lactate concentration at diagnosis and
b change of plasma lactate concentration between diagnosis and 24 h



nonsurvivors. Antibiotics were used in 79 % of patients
with AMI, including 82 % of ICU survivors and 77 % of
ICU nonsurvivors Interestingly, multivariate analysis did
not show significant difference in terms of mortality.
While such data cannot serve to decide whether or not
antibiotics should be administered in patients with AMI,
they raise questions as to their systematic use [14]. Use of

vasopressors both before and after the diagnosis of AMI
was more frequent in ICU nonsurvivors than in survivors.
Vasopressor use in itself was not identified as an inde-
pendent factor in the multivariate analysis, although it
may play a role since it is taken into account in the SOFA
score, which was an independent factor. Before the di-
agnosis of AMI, anticoagulants were used in 51 % of
patients. This finding underlines that it is not reasonable
to exclude this diagnosis in patients on anticoagulant
therapy. In terms of mortality, no difference was observed
between survivors and nonsurvivors. In contrast, after
AMI diagnosis, anticoagulants were used in 91 % of
survivors and 58 % of nonsurvivors. However, the use of
anticoagulants was not an independent protective factor
for mortality.

In our study, CT scan, surgery, and GI endoscopy
were performed to confirm AMI in 58, 27, and 15 % of
cases. CT scan findings were used to diagnose AMI in
63 % of survivors and 54 % of nonsurvivors. The CT
scan findings of AMI depend on its origin, bowel perfu-
sion status, and the degree of ischemia [15]. In our
database, we did not collect CT scan features. The AMI
was diagnosed during surgery in 21 % of survivors and
31 % of nonsurvivors. GI endoscopy led to diagnoses
only of ischemic colitis. For unclear reasons, the outcome
seemed impaired when AMI was diagnosed during sur-
gery [16]. That might reflect a difference in the severity of
patients, since this finding was not confirmed in the
multivariate analysis.

We have to acknowledge several study limitations. As
the data were retrospectively collected, we cannot deter-
mine the actual causes of death. Specifically, we did not
collect data on the do not resuscitate orders, which were
probably frequent in this population. The type of AMI
was poorly reported, although this feature may be of in-
terest in terms of outcomes as suggested by our data. We
could not discriminate AMI due to arterial occlusions
from AMI due to venous occlusions; however, this dif-
ference changes the management of patients. In addition,
we did not collect data on several confounding factors
such as history of hypertension, stroke, and coronary
artery disease. Nor did we seek clinical or other features
that had given rise to the suspected diagnosis of AMI. For
instance, our data cannot discriminate if atrial fibrillation
was an acute event or a chronic disease. Likewise, we did
not collect on other relevant variables such as blood
pressure or duration of hypotension although they are
included to some degree in the SOFA score. Finally, we
did not determine the delay between AMI diagnosis and
surgery although surgical timing is probably one of the
critical end-points in patients with AMI as it was reported
elsewhere as an independent risk factor of death [1, 2, 16].
However, indirectly and only as a trend, we showed that
plasma lactate concentration tended to increase in the
patients who did not undergo surgery, whereas a decrease
was observed in those undergoing surgery. Finally, our

Fig. 2 Probabilities of intensive care unit (ICU) survival according
to a the plasma lactate concentration at diagnosis, b the number of
organ failures, and c the score of ICU mortality



data cannot serve to determine the incidence of AMI
among ICU patients.

In conclusion, our retrospective analysis of 780 ICU
patients with AMI shows that the ICU mortality of pa-
tients with AMI was high, around 58 %. Increasing age,
SOFA score at diagnosis, and plasma lactate concentra-
tions above 2.7 mmol/l at diagnosis were associated with
increased ICU death rate, whereas a prior history of

peripheral vascular disease and an initial surgical treat-
ment were associated with positive outcomes. A
composite score integrating both age and SOFA score was
established in order to facilitate the prediction of out-
comes in ICU.

Conflicts of interest The authors have no conflict of interest to
disclose related to this topic.

Table 2 Treatments of patients with acute mesenteric ischemia according to their outcomes in intensive care unit

MD Total (n = 780) Survivors (n = 326) Nonsurvivors (n = 454) p

Management at diagnosis
Initial surgery (%)
No 0 23 14 29 0.001
Yes 77 86 71

Type of surgery
Resection 0 442 229 213
Bypass 22 17 5
Thrombectomy 2 2 0

CT scan (%)
Yes 0 1.9 1.8 2.0

Antibiotic at diagnosis (%) 0 79 82 77 0.147
Antibiotic duration (days)
619 patients, mean ± SD 6.5 ± 5.8 8.7 ± 4.9 4.8 ± 6.0 0.001

Mechanical ventilation (days)
702 patients, mean ± SD 8.8 ± 11.8 10.3 ± 12.9 7.9 ± 11.0 0.012

Before diagnosis
Vasopressor (%) 0 44 29 55 0.001
Anticoagulants (%) 2 51 49 52 0.512
Mechanical ventilation (days)
319 patients, mean ± SD 5.9 ± 8.7 5.9 ± 10.2 5.9 ± 8.1 0.97

Enteral nutrition (%) 7 49 54 46 0.021
Parenteral nutrition (%) 7 12 9 15 0.017

After diagnosis
Vasopressor (%) 22 79 73 83 0.001
Anticoagulants (%) 6 72 91 58 0.001
Mechanical ventilation (days)
671 patients, mean ± SD 6.6 ± 9.4 8.6 ± 9.7 5.1 ± 8.9 0.001

Enteral nutrition (%) 8 37 65 16 0.001
Parenteral nutrition (%) 7 45 67 29 0.001

CT computed tomography, MD missing data, SD standard deviation

Table 3 Risk factors of ICU mortality

OR 95 % CI p

Age at admission (class: 10 years) 1.27 1.11–1.46 \0.001
History of cancer (ref: no) 1.56 0.97–2.49 0.065
History of peripheral vascular disease (ref: no) 0.56 0.38–0.82 0.003
Shock in the preceding 10 days (ref: no)a 1.01 0.69–1.49 0.948
SOFA at diagnosis (class: 4 points) 2.08 1.73–2.50 \0.001
Lactate at diagnosis (ref: B2.7 mmol/l)b 2.36 1.52–3.66 \0.001
Antibiotic at diagnosis (ref: no) 0.71 0.44–1.14 0.108
Initial surgical treatment (ref: no) 0.27 0.16–0.43 \0.001
Time between ICU admission and diagnosis 1.01 0.99–1.04 0.297

OR odd ratio, 95 % CI 95 % confidence interval, p p value of the logistic regression, SOFA sequential organ failure assessment
a Before intensive care unit (ICU) admission
b Optimal cutoff value of the receiver operating characteristics
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déric Pene (Hôpital Cochin, Paris), Olivier Langeron
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