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Protocolized care for critically ill

patients with AKI

Bantayehu Sileshi and Andrew Shaw

Findings from the ARISE and TRISS trials indicate that protocolized
therapy might be no better than contemporary management for
patients in intensive care, and that in the absence of coronary disease
a haemogilobin level of 70g/1 should be the new trigger for transfusion

in patients with sepsis.
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The results of the Australasian Resuscita-
tion in Sepsis Evaluation (ARISE)' and
Transfusion Requirements in Septic
Shock (TRISS) trials,? published in the
New England Journal of Medicine, suggest
that early, protocolized aggressive admin-
istration of fluid and blood products to
patients with septic shock might not be as
beneficial as once thought. In the ARISE
trial, 90 day mortality was similar among
patients randomly assigned to receive early
goal-directed therapy (EGDT) and those
assigned to receive usual care, despite
patients in the EGDT group receiving sig-
nificantly more intravenous fluid, vasopres-
sor infusions and red-cell transfusions in
their first 6 h of resuscitation. This finding
is contrary to the findings of Rivers et al.?
from which the Surviving Sepsis Campaign
recommendations originated. In the TRISS
trial, investigators assessed blood transfu-
sion thresholds by randomly assigning
patients with septic shock to receive a trans-
fusion of packed red blood cells either when
they reached a haemoglobin threshold of
<90g/1 or alower threshold of <70 g/l. Their
results showed that 90 day mortality, rates
of ischaemic events and use of life support
were similar between the groups.

As clinicians involved in the care of criti-
cally ill patients consider these findings,
it is important to ask how externally valid
these data are; that is, can these results be
extrapolated beyond the trial inclusion
criteria, more specifically to patients with
impaired kidney function? In the TRISS
trial 219 (44%) of the patients in the lower
threshold haemoglobin group (restrictive

cohort) had kidney failure compared to
232 (47%) in the higher threshold group
(liberal cohort).? 68 (13.5%) patients in the
restrictive cohort were on renal replace-
ment therapy before randomization versus
53 (10.7%) in the liberal cohort (P=0.17
by our estimation). At 28 days, 24 of 330
patients were receiving renal replacement
therapy in the restrictive cohort compared
to 28 of 322 in the liberal cohort. At 90 days,
85 patients in the restrictive cohort (versus
83 in the liberal cohort) were alive without
renal replacement therapy. Although no
subgroup analyses were performed, it is
instructive to see that the two groups started
with similar incidences of impaired renal
function, and remained similar in terms of
their sustained reductions in renal function
after 90 days. A higher haemoglobin thresh-
old does not, therefore, seem to reduce the
need for renal replacement therapy.

11 These findings oppose the
widely held belief that fluid
accumulation somehow protects
the kidneys 99

In the ARISE trial, in which patients
with septic shock received either EGDT
or usual care, 34 (4.3%) patients in the
EGDT group had chronic renal insuffi-
ciency compared to 30 (3.8%) in the usual
care group.! Mortality outcome stratified
by baseline renal disease burden is not pro-
vided. Given the low percentage of patients
that had renal insufficiency at baseline (as
compared to the TRISS trial), it is difficult
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to make any conclusion with regard to the
effect of the two resuscitative strategies on
patients with baseline renal insufficiency.
What is informative is the effect of the two
resuscitative strategies on the development
of new onset renal failure. Baseline serum
creatinine levels were similar between
the two groups (133 pmol/1 [1.50 mg/dl]
in the usual care group versus 127 umol/l
[1.44mg/dl] in the EGDT group). Although
post-randomization serum creatinine levels
were significantly different in the usual
care group compared to the EGDT group
at 24h (102 umol/1 [1.15 ml/dl] versus
92 umol/1 [1.04 mg/dl]; P=0.01) and 72h
(83 umol/1 [0.94 mg/dl] versus 81 pmol/l
[0.92mg/dl]; P=0.05), the need for renal
replacement therapy (13.5% versus 13.4%;
P=0.94) and duration of renal replacement
therapy (median of 85.9h versus 57.8 h;
P=0.40) was similar between the two
groups. In addition 24h and 72 h serum
creatinine levels were lower than baseline
levels, suggesting an element of ‘pre-renal’
insufficiency that was corrected by the
interventions. The multivariable regression
model for mortality showed no difference
in outcome based on renal replacement
therapy, despite the EGDT group receiv-
ing significantly more intravenous fluid in
the first 6 h (mean: 1,964 + 1,415 ml versus
1,713 £ 1,401 ml), more vasopressor infu-
sions (66.6% versus 57.8%), and red-cell
transfusions (13.6% versus 7.0%). These
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findings challenge the notion that fluid and

inotrope therapy to the point of maximal
cardiac performance results in improved

translate to an overall increase in renal
oxygen delivery, and might in fact increase
delivery of septic nephrotoxins to at-risk

long-term renal protection.

Consistent with ARISE and TRISS, the
outcomes of another large multicentre trial,
the Protocolized Care for Early Septic Shock
(ProCESS) trial* showed comparable 60 day
mortality outcomes in patients with septic
shock that were randomly assigned to one of
three groups: EGDT, protocol-based stand-
ard therapy or usual care. The incidence of
severe acute kidney injury (AKI), as indi-
cated by a need to initiate renal replacement
therapy was higher in the protocol-based
standard-therapy group (which received the
greatest fluid volume initially and overall),
than in the other two groups (P=0.04).
In addition, other studies have shown an
association between a positive fluid balance
and an increased risk of AKT in patients with
septic shock.>® These findings oppose the
widely held belief that fluid accumulation
somehow protects the kidneys.

Why does aggressive fluid and blood
product resuscitation, which should theoret-
ically increase renal blood flow (RBF), seem
not to be renal protective? Several possible
explanations for this apparent contradiction
exist. First, development of AKI is multi-
factorial, especially in the context of sepsis.
Loss of kidney function can be secondary to
local and systemic inflammatory responses,
microcirculatory dysfunction and glomer-
ular haemodynamics, despite maintenance
of, or even increased, RBE” Although fluid
and inotrope therapy to achieve maximal
cardiac performance augments both cardiac
output and RBE, increased RBF might not

renal tubular tissue. Second, increased renal
oxygen extraction itself could help meet
the oxygen demand without an increase in
RBE. In addition, critically ill patients might
meet oxygen demand while still operat-
ing on the initial steep portion of Starling’s
curve where volume responsiveness still
exists. Hence further volume loading might
not provide any additional benefit. Third,
aggressive volume resuscitation comes at the
cost of worsening lung function and poor
overall oxygen delivery. A link between lung
function and kidney injury has been dem-
onstrated in conservative versus liberal fluid
management in patients with established
acute lung injury. Improved lung func-
tion and oxygenation is beneficial to the
kidneys and other extrapulmonary organs.*®
Lastly, given that the kidney is an encapsu-
lated organ, fluid congestion secondary to
aggressive volume resuscitation can raise
venous and intra-capsular pressures, result-
ing in a significant decrease in RBF and
glomerular filtration rate.”’

On the basis of the ARISE, TRISS and
ProCESS trials, we believe that manage-
ment of critically ill patients will and should
transition to a more conservative (that is,
optimized) volume resuscitation strategy
and a transfusion threshold of 70 g/l in
critically ill patients, including those with
severe sepsis and septic shock. Probable
exception should be given to patients with
acute coronary syndrome, as evidence sup-
porting a conservative approach is still weak
in this population.
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