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Effects of changes in arterial pressure on organ
perfusion during septic shock
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Introduction

e Septic shock - alteration in tissue perfusion
generally defined as a systolic arterial pressure
of less than 90 mm Hg despite adequate fluid
resuscitation

Systemic hemodynamic variables inadequate to
identify tissue perfusion influenced by additional
microvascular factors

Introduction

e an increased number of non-perfused small
vessels (release of mediators and cytotoxic
substances like oxygen radicals, various
cytokines, and prostanoids

By vasoactive effects, norepinephrine (NE) could
contribute to alter the microcirculation and impair
cellular metabolism.

Introduction

Recommendations suggest that a mean arterial
pressure (MAP) of around 65 mm Hg

arterial pressure that is too low induces a loss of
autoregulation, so that tissue perfusion directly

dependent on arterial pressure

Introduction

whether a higher MAP should be targeted is a
matter of debate (negative in urinary output,
blood lactate levels, individual response was
highly variable. positive in oxygen delivery and
microvascular flow)

optimal MAP level remains unclear

hypothesis was that increasing MAP by
increasing NE doses would improve
microvascular function in patients with septic
shock

Materials and methods

a single-center study conducted over a 1-year
period

13 adult patients who had had septic shock for
less than 48 hours




Materials and methods

arterial catheter, central venous catheter, and a
Swan-Ganz

hypotension resistant to fluid, therapy change in
pulse pressure (APP) of less than 13%

mechanical ventilation and received an infusion
of midazolam for sedation and morphine for
analgesia

Protocol

NE doses maintain a baseline MAP of 65 + 2 mm Hg,
basal measurements were performed twice, 15 minutes
apart

I

NE doses were increased to obtain an MAP of 75 + 2
mm Hg, 30 minutes taking measurements

!

increased to reach an MAP of 85 + 2 mm Hg within 15
minutes
!

then decreased to return to an MAP of 65 £ 2 mm Hg
(no other change in treatment was allowed)

Measurements

inflating a pneumatic cuff around the upper arm to 50
mm Hg above the systolic pressure for 3 minutes

The descending slope of the StO2 and the nirVO2I (the
reverse descending slope multiplied by the average THI
during the first occlusion minute) estimate regional tissue
oxygenconsumption (VO2).

The ascending slope of the StO2 and the reactive
hyperemia reflect microcirculatory reactivity

Materials and methods

e dobutamine when judged necessary by the
attending physician

e Exclusion: severe head trauma, recent stroke,
Child-Pugh C cirrhosis, scleroderma or
drepanocytosis, significant arrhythmias,
pregnancy

Measurements

e near-infrared spectroscopy (NIRS) on the thenar
eminence to measure tissue hemoglobin oxygen
saturation (StO2)

e vascular occlusion test (VOT) was used to
measure different variables reflecting local
metabolic demand and microcirculatory function

Measurements

e |n six patients, assessed the sublingual
microcirculation using the SDF imaging
technique (two perfusion indices: the
microvascular flow index (MFI) and the vessel
density




Results

Table 1 Clinical data
Parameter

Hemodynamic and metabolic variables

Table 2 N inephrine doses and h d ic variables

65 mm Hg 75 mm Hg B85 men Hg &5 mm Hg

modynamic and metabolic variables

Table 3 Metabolic variables
65 mm Hg 75 mm Hy 65 mm Hg

Near-infrared spectroscopy variables
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Figure 1 Ascending shope in individual patients. T

Table 4 Near-infrared spectroscopy and sidestream dark field variables

& mm Hy 75 mm Hg 85 mm Hg &5 mm Hg

rtion of Small Perfused Vessels (%)

=
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65 mmHg 75 mmHg 85 mmHg 65 mmHg

Figure 2 Proportion of small perfused vessels in individual
patients




Discussion

e The major finding: MAP from 65 to 75 and 85
mm Hg by titrating NE an increase in cardiac
output, a decrease in blood lactate level, and an
improvement in microcirculatory function

NE, strong alpha-adrenergic properties, whether
this vasoconstriction is not deleterious for the
microcirculation

increase in cardiac output could be explained by
the beta-1 adrenergic action of NE

Discussion

e no significant increase in VO2 in our study,
blood lactate concentrations decreased
slightly

e With NIRS, impairment in tissue
reperfusion after hypoxia has been shown
to be correlated with the severity of sepsis
and with outcome

Discussion

StO2 was not affected by the different arterial
pressure levels and remained lower than in a
healthy population . The absence of changes in
StO2 suggests that NIRS changes were not the
consequence of the increase in cardiac output

Our results contradict those of some previous
studies, dopamine in addition to NE, fluid
repletion or in the timing of the study, patient
selection

Discussion

e a relatively small number of patients, had strict
enrollment criteria, to all patients may be
problematic

e this study investigated only immediate changes,
the MAP is maintained above 65 mm Hg for
longer would be difficult

e these data cannot be extrapolated to other
vasopressor agents

Conclusions

e Increasing MAP above 65 mm Hg with higher
doses of NE can result in increased cardiac
output, improved microcirculatory function, and
decreased lactate concentrations

e Additional studies should to develop criteria for
determining an individually adapted arterial
pressure and to evaluate the long-term effects




