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LETTER TO THE EDITOR
Incidence and risk factors for acute
kidney injury after cardiac surgery
in a Brazilian University Hospital: a
retrospective cross-sectional study
Dear Editor,

Acute Kidney Injury (AKI) is a common and serious complica-
tion following cardiac surgery, with reported incidence rates
reaching up to 35%. This condition not only increases postop-
erative morbidity and mortality but also extends hospital
stays and elevates healthcare costs. Despite advances in
management strategies, the long-term mortality risk associ-
ated with AKI remains significant, persisting even a decade
after its occurrence. The variability in reported AKI inci-
dence is partly attributed to the absence of a universally
accepted definition.1

Our study aimed to determine the incidence of AKI among
postoperative cardiac surgery patients in a tertiary univer-
sity hospital in northeastern Brazil. We conducted a retro-
spective cross-sectional analysis at Onofre Lopes University
Hospital, reviewing data from adult patients (aged ≥ 18
years) who underwent cardiac surgery between January
2020 and September 2022. AKI was diagnosed and classified
according to the AKIN criteria, based solely on serum creati-
nine levels. Patients with preoperative serum creatinine lev-
els ≥ 2 mg.dL-1 were excluded from the analysis to avoid
confusion with pre-existing renal impairment.

To investigate the association between AKI and cardiac
surgery, a binary logistic regression model was used. The
dependent variable was dichotomized into two categories:
patients without AKI and those with a diagnosis of AKI, irre-
spective of the stage. In the adjusted binary logistic regres-
sion model, independent variables with a p-value < 0.20 in
the unadjusted analysis were included. A forward selection
method was used for model building, starting with a null
model and sequentially adding variables until only predictors
with a p-value < 0.20 remained. In univariate logistic regres-
sion, each independent variable’s association with AKI was
evaluated individually. Significant associations were identi-
fied between all variables and AKI. However, in the multivar-
iate model adjusted for sex and age, only Cardiopulmonary
Bypass (CPB) and blood transfusion remained significant.

Among the 277 patients analyzed, postoperative AKI
occurred in 91 patients (32.85%). The distribution of AKI
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stages was as follows: Stage 1 in 19.13%, Stage 2 in 2.53%,
and Stage 3 in 11.19% of the cases. The characteristics of
patients with AKI after cardiac surgery are presented in
Table 1. Several perioperative factors were found to be sig-
nificantly associated with the development of AKI. Compara-
tive analyses demonstrated that the use of CPB and its
duration, the aortic cross-clamping, and blood product
transfusions were strongly correlated with an increased inci-
dence of AKI. Patients who developed AKI underwent signifi-
cantly longer CPB durations (113.9 § 56.0 minutes)
compared to those without AKI (p = 0.011). Furthermore,
after adjusting for age and sex, exposure to CPB and blood
transfusions was associated with a 2.39-fold and 3.50-fold
increase in the risk of developing AKI, respectively (Table 1).

The AKI incidence rate in our study may be relatively low,
considering that we relied solely on serum creatinine levels
for diagnosis and stratification. A retrospective cohort study
conducted in a similar hospital in Brazil reported AKI inci-
dences of 83.8% and 82.8% using AKIN and KDIGO criteria,
respectively, when considering both creatinine and urine
output after cardiac surgery.2 However, when only serum
creatinine was used, the incidence decreased to 27.3% and
24.7%, respectively. Notably, our choice of the AKIN criteria
was based on its simplicity and practicality, as it demon-
strated comparable diagnostic efficiency to KDIGO in identi-
fying AKI.3

There was a strong association between AKI and the
type of surgery performed. Combined coronary artery
bypass grafting and valve replacement procedures were
most strongly associated with AKI development. These
combined surgeries are typically more complex and time-
consuming. Although no significant association was
observed between AKI and surgery duration in our analysis,
longer procedures may increase exposure to renal risk fac-
tors such as hypoperfusion, inflammation, and prolonged
use of devices like CPB, which are commonly utilized in
such surgeries.1,4

Surgical factors, particularly CPB and aortic cross-clamp-
ing, were significant predictors of AKI. Our findings align
with previous studies showing that prolonged CPB and aortic
cross-clamping durations increase AKI risk. Blood exposure
to the CPB circuit can trigger a systemic inflammatory
response, resulting in the release of inflammatory mediators
that compromise renal function. Additionally, CPB is associ-
ated with renal ischemia-reperfusion injury, where compro-
mised renal blood flow during ischemia and subsequent
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Table 1 Characteristics of patients with AKI after cardiac surgery and adjusted logistic regression between characteristics of
patients and AKI.

Variables Categories n (%) or mean § SD p-value

Age (years) 57.93 § 11.80 0.066a

Gender Male 61 (35.5) 0.236b

Female 30 (28.6)
Diabetes Mellitus No 60 (31.6) 0.505b

Yes 31 (35.6)
Systemic arterial hypertension No 27 (27.8) 0.192b

Yes 64 (35.6)
Pulmonary arterial hypertension No 84 (32.9) 0.914b

Yes 7 (31.8)
Surgical interventions CABG 25 (21.9) 0.014b

Valve replacement 39 (37.1)
CABG + Valve replacement 5 (55.6)
Aortic Surgery 7 (41.2)
Other procedures 15 (46.9)

Blood transfusion No 31 (19.1) < 0.001b

Yes 57 (51.4)
Surgery time (minutes) 240.8 § 117.5 0.134a

CPB No 24 (19.8) < 0.001b

Yes 65 (42.5)
CPB time (minutes) 113.9 § 56.0 0.011a

Aortic cross-clamping No 30 (22,6) < 0.001b

Yes 58 (45.0)
Aortic cross-clamping time (minutes) 90.8 § 39.1 0.202a

OR (95% CI)c p-value
CPB No 1 0,010

Yes 2.,39 (1.23:4.67)
Blood Products No 1 < 0,001

Yes 3.50 (1.88:6.50

CABG, Coronary Artery Bypass Grafting; CPB, Cardiopulmonary Bypass; SD, Standard Deviation; OR, Odds Ratio; CI, Confidence Interval.
a t-test
b Chi-square test
c Adjusted logistic regression (adjusted age and sex).
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oxygenated blood reperfusion generates oxygen free radi-
cals, exacerbating renal damage.4

Among the intraoperative factors identified, the use of
blood products was particularly significant. While blood
transfusion can be lifesaving, it carries a substantial risk
of renal complications. Previous studies have demon-
strated that transfusions may cause hemolysis, increasing
levels of nephrotoxic substances such as iron and heme,
thereby exacerbating or triggering AKI. Our findings high-
light the critical importance of cautious blood transfusion
practices during the perioperative period. Strategies to
minimize blood product exposure, including evidence-
based transfusion protocols and blood management strat-
egies, may reduce AKI risk in cardiac surgery patients.5

The study has several limitations, including its retro-
spective design, the absence of urine output data, and
the lack of information on postoperative interventions.
The absence of adjustment in the logistic regression for
other factors that influence AKI can also be considered a
limitation.
2

In conclusion, our findings highlight the need for targeted
perioperative strategies to mitigate AKI risk, particularly
through individualized CPB management, restrictive transfu-
sion approaches, and early postoperative renal function
monitoring. Although our findings provide valuable insights,
a larger cohort and prospective methodologies are needed
to enhance the generalizability and robustness of the
results.
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