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Abstract
Abelha and colleagues evaluated the incidence and determinants
of postoperative acute kidney injury (AKI) after major noncardiac
surgery in patients with previously normal renal function. In this
retrospective study of 1,166 patients with no previous renal
insufficiency, who were admitted to a postsurgical intensive care
unit (ICU) over a 2-year period, the incidence of AKI was 7.5%.
Multivariate analysis identified American Society of Anesthesio-
logists physical status, Revised Cardiac Risk Index, high-risk
surgery and congestive heart disease as preoperative AKI risk
factors. AKI was an independent risk factor for hospital mortality
(odds ratio = 3.12, 95% confidence interval = 1.41 to 6.93;
P = 0.005), and was associated with higher severity of illness
scores (Simplified Acute Physiology Score II and Acute Physiology
and Chronic Health Evaluation II), longer ICU length of stay, higher
ICU mortality, increased hospital mortality and higher mortality at 6-
month follow up. Although the study design excluded 121 patients
with significant preoperative renal insufficiency by design, the
relatively crude serum creatinine cut-offs used certainly permitted
inclusion of numerous patients with preoperative renal impairment.
Accordingly, the study design failed to quantify the impact of
preoperative renal impairment on risk and outcomes of
perioperative AKI in noncardiac surgery, and this should be a goal
of such studies in the future. Nonetheless, the study is an
important addition to the literature in an under-studied population
of patients at high risk for AKI.

Acute kidney injury (AKI) has long been recognized as a
devastating surgical complication [1,2]. Despite the wide-
spread recognition of an increased risk for AKI following a
variety of surgical procedures (coronary artery bypass,
cardiac valve replacement, aortic aneurysm repair, and other
major and/or emergent procedures), the pathogenesis of this
syndrome is poorly understood in all of these settings.
Accordingly, no interventions have conclusively been proven
to prevent perioperative AKI, or to ameliorate the course and

outcome of evolving AKI identified during the early postopera-
tive period [3].

Efforts to identify approaches to decrease the incidence of
perioperative AKI rely upon careful characterization of risk
factors, in order to appropriately target clinical management
and prophylactic therapies in clinical trials [4]. Studies of
perioperative cohorts can identify factors associated with the
development and severity of AKI, and a subset of these are
modifiable. Modifiable risk factors are further subdivided into
preoperative, operative and postoperative categories. It is
critically important that multicentre cohorts of patients at high
risk for perioperative AKI are studied to inform the design of
successful clinical trials of approaches to prevent and treat
AKI in surgical patients. Most such studies have been
conducted in cardiac surgery cohorts, many of them in single
centres [5] and some in larger multicentre registries [6].

In the previous issue of Critical Care, Abelha and colleagues
[1] presented the results of an analysis of AKI incidence and
risk factors in a single-centre study of 1,166 adults under-
going noncardiac surgery and admitted to a postsurgical
intensive care unit (postanaesthesia care unit [PACU]) over a
2-year period. They excluded patients who did not have a
serum creatinine determination within 30 days before surgery.
They further excluded those with evidence of preoperative
renal dysfunction (defined as a requirement for renal
replacement therapy or a preoperative serum creatinine
>1.6 mg/dl for men and >1.4 mg/dl for women, within
30 days preoperatively). They retrospectively assessed which
factors were predictive of AKI, defined by stage 1 of the
Acute Kidney Injury Network classification (increment of
serum creatinine ≥0.3 mg/dl or ≥50% from baseline within
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48 hours or urine output <0.5 ml/kg per hour for >6 hours
despite fluid resuscitation).

They found that 87 (7.5%) developed AKI. Univariate analysis
identified age, American Society of Anesthesiologists
physical status, emergency surgery, high-risk surgery (defined
as intraperitoneal, intrathoracic, or suprainguinal vascular
procedures), ischaemic heart disease, congestive heart
disease and the Revised Cardiac Risk Index (RCRI) score as
preoperative predictors of AKI in the postoperative period.
The RCRI score includes the following variables: high-risk
surgery (as defined above), ischaemic heart disease,
congestive heart failure, cerebrovascular disease and insulin-
requiring diabetes mellitus). Multivariate analysis eliminated
age, emergency surgery and ischaemic heart disease, leaving
American Society of Anesthesiologists physical status, RCRI
score, high-risk surgery and congestive heart failure as the
independent preoperative risk factors for AKI during the
postoperative period.

Patients who developed AKI had higher Simplified Acute
Physiology Score II and Acute Physiology and Chronic Health
Evaluation II score, and worse outcomes: longer stay in the
PACU, higher PACU mortality, higher hospital mortality and
higher mortality at 6-month follow up. Finally, AKI was an
independent risk factor for hospital mortality (odds ratio =
3.12, 95% confidence interval = 1.41 to 6.93; P = 0.005).

The AKI risk factors identified in this study are similar to those
found in other recent cohorts of patients undergoing
noncardiac surgery, such as those discussed in the report by
Abelha and colleagues [7,8]. However, the study has several
limitations, most of which are acknowledged by the authors.

The most important limitation is the exclusion of patients with
preoperative renal dysfunction, which has been identified as a
major risk factor for perioperative AKI in most studies [5,6].
Indeed, chronic kidney disease (CKD) has more broadly been
identified as a significant risk factor for the development of
AKI, and AKI has been identified as an important accelerator
of CKD progression [9]. It would have been interesting to
determine the contribution of prior CKD to the increased
perioperative risk for AKI in this study cohort, but 121 such
patients were excluded per protocol. On the other hand, the
relatively crude criteria used to exclude patients with
preoperative CKD (serum creatinine cut-offs adjusted for sex
but not age or race) certainly failed to exclude many patients
with significantly decreased glomerular filtration rate (GFR)
and normal or mildly elevated serum creatinine values.
Accordingly, the study did not examine the contribution of
pre-existing CKD to the risk and outcomes of perioperative
AKI, whether occurring in those with severe CKD (excluded
from the study) or in those with lesser levels of CKD
(included in the study by liberal protocol cut-offs, but not
subjected to any analysis as a discrete subgroup). Other
study limitations are also acknowledged, such as the lack of

detailed records to determine the potential contribution of
operative and postoperative factors, such as the use of
nephrotoxins (nonsteroidal anti-inflammatory drugs, some
forms of hydroxyethyl starch and so on) to AKI risk.

Nonetheless, the study makes an important contribution to
the effort to define risk factors for AKI after noncardiac
surgery. It is important that such efforts are expanded to
multicentre registries, and that careful stratification of
preoperative renal function is included in these studies.
Specifically, it has been suggested that preoperative baseline
serum creatinine values are used to determine an estimated
GFR based on the MDRD (modification of diet in renal
disease) equation or other estimated GFR calculators in each
patient [4]. Also, perioperative records should include careful
recording of exposure to nephrotoxic insults. Finally, it is
suggested that the impact of perioperative AKI on long-term
renal function should also be examined in large prospective
databases, because the development of new CKD (3 months
of sustained GFR <60 ml/minute per 1.73m2 body surface
area or evidence of kidney damage, such as proteinuria) or
accelerated GFR loss superimposed on prior CKD are other
clinically significant sequelae of AKI [4,9]. Hopefully, the
identification of a robust score to predict AKI after major
surgery will lead to successful clinical trials of prophylactic
strategies to prevent this devastating clinical syndrome.
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