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Microcirculation versus Macrocirculation for the Management of
Septic Shock: Is Hyperoxia any Good?
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Macrovascular
indices
such
as
hemodynamic parameters and conventional
cardiovascular support measures are
commonly, yet mistakenly used, for the
clinical management of septic shock.
Nevertheless, it is the microcirculatory
dysfunction that contributes immensely to
the development of septic shock. Approaches
focusing on macrocirculation rather than
microcirculation utterly neglect 'what lies
beneath' in the microcirculation (1). The most
important known mechanisms contributing
to the pathophysiology of severe sepsis are
but not limited to"microcirculatory and
mitochondrial distress syndrome" (MMDS)
(2), global tissue rather than arterial hypoxia
(3), generalized endothelial cell injury (4),
and activation of the coagulation cascade (5).
Therefore,
setting
macrocirculation
parameters such as arterial oxygen saturation
as the ultimate goal of resuscitation in septic
patients (6) not only would not be associated
with any benefits but also harm the patients.
Moreover, it might falsely reassure the
clinicians that the patients are in clinically
stable state and overlook ‘what lies beneath'.

Hyperoxia was initially believed to exert
vasoconstrictor properties, thus potentially
allowing for haemodynamic stabilisation in
vasodilatory shock. Nevertheless, it has been
shown that normobaric hyperoxia decreases
the capillary perfusion and VO2 max (the
maximum rate of oxygen consumption) and
increases the heterogenisity of perfusion (7).
Accordingly, some studies revealed that
hyperoxia increases the risk of multi-organ
failure in sepsis (8). Microcirculatory and
cellular factors and tissue diffusion influence
oxygen status of cells and supranormal O2
delivery can compensate for neither the
diffusion impairment existing between
capillaries and cells, nor for the intracellular
metabolic dysfunction (9). Therefore, oxygen
therapy should be managed cautiously during
sepsis to minimize its probable deleterious
effects (8). This might be achieved through
personalized oxygenation based on the
repeated assessments of ongoing oxygen
requirements and implementation of
strategies reducing metabolic rate and
improving tissue oxygenation.
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