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Exploring the mechanisms behind acute kidney injury following heart
surgery and sepsis

by Justin Croft

Introduction

| Acute kidney injury, in a simple definition, is when kidneys
abruptly stop functioning and cleansing the blood of its waste
and toxins. Within hospitals, this outcome directly leads to a
higher probability of patients having much longer stays in or, in
the worst case, dying in hospital, both of which drastically
increases healthcare costs. Acute kidney injury occurs in
approximately 30% of patients after heart surgery and within
! another 50% of patients who acquire sepsis after surgery,
which demonstrates how large of an issue this is for hospitals
and staff.

Despite this condition being so prevalent, there are currently
no treatments or therapies to prevent kidney injury after
pulmonary surgery or sepsis. This is primarily due to a poor
understanding of its causes, and the inability of doctors to assess the risk of developing kidney injury before it
shows deadly symptoms.

A new approach to a common problem

This lack of understanding has led to an experienced team of researchers and clinicians from the Florey Institute
of Neuroscience and Mental Health to examine ways to reduce the prevalence of renal injury following heart
surgery and sepsis. By using clinically relevant sheep models, Dr. Yugeesh Lankadeva and colleagues have
revealed that reduced oxygen and microvascular blood flow levels in the renal medulla (the inner part of the
kidney) is a frequent pathological feature after heart surgery and during sepsis, which may be driving acute kidney
injury.

This group has further demonstrated that it is possible to
reliably estimate oxygen levels within the kidney’s by assessing
oxygen within bladder urine. The placement of a catheter into
the bladder is standard clinical practice in patients undergoing
pulmonary surgery in operating theatres and patients treated
for sepsis in intensive care units. Therefore, observing bladder
urine oxygen levels in these patients is a relatively non-invasive
procedure for the early detection of those at risk of developing
acute kidney injury. Dr Lankadeva’s recent findings also suggest
that it could be feasible to alter existing therapeutic strategies
to enhance microvascular blood flow and oxygen levels within
the renal medulla. This may decrease the prevalence of acute
kidney injury arising from heart surgery and sepsis.
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The need for effective therapeutic strategies for acute kidney injury is persuasive, as it will lower the short-term
risk of death. Moreover, effective strategies will also lower the long-term risk of chronic kidney disease, end-stage
renal disease and cardiovascular diseases. The development of techniques by Dr. Lankadeva and colleagues to
simultaneously monitor microvascular tissue perfusion using OxyFlo™ Pro and oxygen levels using OxyLite™ Pro in
both anaesthetized and non-anaesthetized animals presented these researchers a highly powerful and unique
tool to explore the causes of organ failure arising from heart surgery and sepsis.
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