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MICROCIRCULATORY ALTERATIONS IN PATIENTS WITH SEVERE SEPSIS:
IMPACT OF TIME OF ASSESSMENT AND RELATIONSHIP WITH OUTCOME

De Backer D, Donadello K, Sakr Y, Ospina-Tascon G, Salgado D, Scolletta S, Vincent JL!

Abstract

Objectives: Sepsis induces mi-
crovascular alterations that may
play an important role in the develo-
pment of organ dysfunction. How-
ever, the relationship of these al-
terations to systemic variables
and outcome is still not well de-
fined. We investigated which fac-
tors may influence microcircula-
tory alterations in patients with
severe sepsis and whether these
are independently associated with
mortality.

Design: Analysis of prospec-
tively collected data from previ-
ously published studies by our
group.

Setting: A 36-bed, medicosur-
gical university hospital Depart-
ment of Intensive Care.

Patients: A total of 252 patients
with severe sepsis in whom the
sublingual microcirculation was
visualized using orthogonal polari-
zation spectral or sidestream dark-
field imaging techniques.

Measurements and main re-
sults: Microcirculatory measure-
ments were obtained either early,
within 24h of the onset of severe

sepsis (n = 204), or later, after
48h (n = 48). When multiple mea-
surements were obtained, only the
first was considered. Although
global hemodynamic variables
were relatively preserved (mean
arterial pressure 70 [65-77] mm
Hg, cardiac index 3.3 [2.7-4.0] L/
min.m, and SvO2 68.3 [62.8-
74.71%), microvascular variables
were markedly altered (propor-
tion of perfused small vessels 65
[50-74]%, microvascular flow in-
dex 2.15[1.80-2.60], and hetero-
geneity of proportion of perfused
small vessels 35 [20-50]%).
Among microcirculatory vari-
ables, proportion of perfused
small vessels was the strongest
predictor of outcome (receiver
operating characteristic curve
area 0.818 [0.766-0.871], p <
0.001). Survival rates decreased
markedly with severity of altera-
tions in the proportion of perfused
small vessels (70% and 75% in
the two upper proportion of per-
fused small vessel quartiles com-
pared with 3% and 44% in the two
lower quartiles, p < 0.0001). Mul-
tivariable analysis identified pro-
portion of perfused small vessels
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and sequential organ failure as-
sessment score as independent
predictors of outcome. Microcir-
culatory alterations were less se-
vere in the later than in the ear-
lier (proportion of perfused small
vessels, 74 [57-82]% vs. 63 [48-
711%, p = 0.004) phase of sepsis.
In multivariable analysis focused
on the early period of sepsis, pro-

portion of perfused small vessels
and lactate were independent pre-
dictors of outcome.

Conclusions: Microcirculatory
alterations are stronger predictors
of outcome than global hemody-
namic variables.

[Crit Care Med. 2013Mar; 41(3):
791-9. doi: 10.1097/CCM.0b013e31
82742e8b.] PMID: 23318492

THE APC TREATMENT IMPROVES MICROCIRCULATION IN

SEVERE SEPSIS/SEPTIC SHOCK SYNDROME

Donati A, Damiani E, Botticelli L, Adrario E, Lombrano MR, Domizi R, Marini B, Van Teeffelen JW, Carletti P, Girardis M,

Pelaia P, Ince C?

Abstract

Background: The role of recom-
binant activated protein C (aPC) dur-
ing sepsis is still controversial. It
showed anti-inflammatory effect and
improved the microvascular perfu-
sion in experimental models of septic
shock. The present study was aimed
at testing the hypothesis that recom-
binant aPC therapy improves the mi-
crocirculation during severe sepsis.

Methods: Prospective observa-
tional study on patients admitted
in a 12-beds intensive care unit of
a university hospital from July
2010 to December 2011, with se-
vere sepsis and at least two sepsis-
induced organ failures occurring
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within 48 hours from the onset of
sepsis, who received an infusion of
aPC (24 mcg/kg/h for 96 hours)
(aPC group). Patients with con-
traindications to aPC administra-
tion were also monitored (no-aPC
group).At baseline (before starting
aPC infusion, TO0), after 24 hours
(Tla), 48 hours (T1b), 72 hours
(T1c) and 6 hours after the end of
aPC infusion (T2), general clinical
and hemodynamic parameters were
collected and the sublingual micro-
circulation was evaluated with
sidestream dark-field imaging. To-
tal vessel density (TVD), perfused
vessel density (PVD), De Backer
score, microvascular flow index
(MFIs), the proportion of perfused
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vessels (PPV) and the flow hetero-
geneity index (HI) were calculated
for small vessels. The perfused
boundary region (PBR) was mea-
sured as an index of glycocalyx
damage. Variables were compared
between time points and groups
using non parametric or parametric
statistical tests, as appropriate.
Results: In the 13 aPC patients
mean arterial pressure (MAP), base
excess, lactate, PaO2/FiO2 and the
Sequential Organ Failure Assess-
ment (SOFA) score significantly
improved over time, while CI and
ITBVI did not change. MFIs, TVD,
PVD, PPV significantly increased
over time and the HI decreased

(p<0.05 in all cases), while the PBR
did not change. No-aPC patients
(n=9) did not show any change in
the microcirculation over time. A
positive correlation was found be-
tween MFIs and MAP. TVD, PVD
and De Backer score negatively cor-
related with norepinephrine dose,
and the SOFA score negatively cor-
related with MFIs, TVD and PVD.
Conclusions: aPC significantly
improves the microcirculation in
patients with severe sepsis/septic
shock (BMC Anesthesiol. 2013
Sep26;13(1):25.doi: 10.1186/1471-
2253-13-25).PMID:24070065
Trial Registration:
NCT01806428

CARDIOVASCULAR BENEFITS OF PHLEBOTOMY:
RELATIONSHIP TO CHANGES IN HEMORHEOLOGICAL VARIABLES

Holsworth R Jr, Cho Y, Weidman JJ, Sloop G, St Cyr J?

Abstract

Renewed interest in the age-old
concept of "bloodletting", a thera-
peutic approach practiced until as
recently as the 19th century, has
been stimulated by the knowledge
that blood loss, such as following
regular donation, is associated with
significant reductions in key
hemorheological variables, inclu-
ding whole blood viscosity (WBV),
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plasma viscosity, hematocrit and
fibrinogen. An elevated WBV ap-
pears to be both a strong predictor
of cardiovascular disease and an
important factor in the develop-
ment of atherosclerosis. Elevated
WBYV through wall shear stress is
the most direct physiological pa-
rameter that influences the rupture
and erosion of vulnerable plaques.
In addition to WBYV reduction,
phlebotomy may reduce an indi-
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vidual's cardiovascular risk through
reductions in excessive iron, oxi-
dative stress and inflammation.
Reflecting these findings, blood
donation in males has shown sig-
nificant drops in the incidence of
cardiovascular events, as well as in
procedures such as percutaneous
transluminal coronary angioplasty
and coronary artery bypass graf-
ting. Collectively, the available data
on the benefits of therapeutic phle-
botomy point to the importance of
monitoring WBYV as part of a car-
diovascular risk factor, along with
other risk-modifying measures,

whenever an increased cardiovas-
cular risk is detected. The develop-
ment of a scanning capillary tube
viscometer allows the measure-
ment of WBV in a clinical setting,
which can prove to be valuable in
providing an early warning sign of
an increased risk of cardiovascular
disease.

(Perfusion. 2013 Sep 25. [Epub
ahead of print]). PMID:24045034
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