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Incidence of acute kidney injury in women and 
men undergoing cardiac surgery: a longitudinal 
study
Incidência da injúria renal aguda em mulheres e homens submetidos a cirurgia cardíaca: 
estudo longitudinal

Incidencia de lesión renal aguda en mujeres y hombres sometidos a cirugía cardíaca: un 
estudio longitudinal

ABSTRACT
Objective: To identify the incidence of acute kidney injury in the immediate 
postoperative period in women and men undergoing cardiac surgery. Meth-
od: Observational, longitudinal, and quantitative study, conducted in a te-
aching hospital with adult patients admitted for elective cardiac surgery. 
Data collection occurred at three time points: preoperative, intraoperative, 
and immediate postoperative, using a structured questionnaire. Statistical 
analysis was performed. Results: 109 patients participated in the study, the 
majority being male, with a median age of 65 years. A statistically significant 
association was found between alcoholism and sex. An association was also 
identified between age group and the occurrence of acute kidney injury. Fi-
nal considerations: The incidence of acute kidney injury was 39.4% among 
the patients evaluated, and no statistically significant association was fou-
nd between this complication and the sex of individuals undergoing cardiac 
surgery.
Descriptors: Postoperative complications; Acute kidney injury; Thoracic sur-
gery; Nursing.

RESUMO
Objective: Identificar a incidência da injúria renal aguda no pós-operatório 
imediato em mulheres e homens submetidos a cirurgia cardíaca. Método: 
Estudo observacional, longitudinal e quantitativo, realizado em hospital es-
cola com pacientes adultos internados para cirurgia cardíaca eletiva. A co-
leta de dados ocorreu em três momentos: pré-operatório, intraoperatório e 
pós-operatório imediato, por meio de questionário estruturado. Foi realiza-
da análise estatística. Resultados: Participaram do estudo 109 pacientes, a 
maioria foi do sexo masculino, com idade mediana de 65 anos. Verificou-se 
associação estatisticamente significativa entre o etilismo e o sexo. Também 
foi identificada associação entre a faixa etária e a ocorrência da injúria re-
nal aguda. Considerações finais: A incidência da injúria renal aguda foi de 
39,4% entre os pacientes avaliados, não sendo constatada associação es-
tatisticamente significativa entre essa complicação e o sexo dos indivíduos 
submetidos a cirurgia cardíaca.
Descritores: Complicações pós-operatórias; Injúria renal aguda; Cirurgia 
torácica; Enfermagem. 

RESUMEN
Objetivo: Identificar la incidencia de lesión renal aguda en el período pos-
toperatorio inmediato en mujeres y hombres sometidos a cirugía cardíaca. 
Método: Este estudio observacional, longitudinal y cuantitativo se realizó en 
un hospital docente con pacientes adultos ingresados para cirugía cardía-
ca electiva. Los datos se recolectaron en tres puntos de tiempo: preopera-
torio, intraoperatorio y postoperatorio inmediato, mediante un cuestionario 
estructurado. Se realizó un análisis estadístico. Resultados: Un total de 109 
pacientes participaron en el estudio, la mayoría de los cuales eran hombres, 
con una edad media de 65 años. Se encontró una asociación estadística-
mente significativa entre el consumo de alcohol y el género. También se iden-
tificó una asociación entre el grupo de edad y la ocurrencia de lesión renal 
aguda. Consideraciones finales: La incidencia de lesión renal aguda fue del 
39,4% entre los pacientes evaluados y no se encontró asociación estadísti-
camente significativa entre esta complicación y el género de los individuos 
sometidos a cirugía cardíaca.
Descriptores: Complicaciones postoperatorias; Lesión renal aguda; Cirugía 
torácica; Enfermería.
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INTRODUCTION
Cardiovascular diseases showed an 

increase in the absolute number of dea-

ths and years of life lost due to disability in 

Portuguese-speaking countries, including 

Brazil, from 1990 to 2019(1). According to the 

National Health Survey, in 2019, there were 

12,946,932 individuals with cardiovascular 

disease in Brazil, 51% of whom were men, 

a figure explained by greater exposure to 

behavioral risk factors such as obesity(2).

In this context, cardiac surgery is 

a highly complex procedure that causes 

significant organic repercussions, alte-

ring patients’ physiological mechanisms in 

various ways. These changes may lead to 

a critical postoperative (PO) state, requi-

ring intensive care to ensure adequate re-

covery. Despite such care, complications 

may arise during this period(3), as well as 

the need for readmission to the Intensive 

Care Unit(4), which may even result in pa-

tient death(5).

The main risk factors for the deve-

lopment of postoperative complications 

in cardiac surgeries are related to advan-

ced age, followed by hypertension and 

smoking(6). In this context, it is noteworthy 

that acute kidney injury (AKI) is an impor-

tant complication associated with car-

diac surgery, with complex clinical reper-

cussions capable of negatively impacting 

patients’ prognosis(7). AKI is defined as an 

abrupt decrease in renal function, which 

can lead to alterations in fluid, electrolyte, 

acid-base, and hormonal regulation(8).

Although some studies indicate that 

the incidence of AKI is higher in men(9,10), it 

has been observed that in cardiac surgery, 

mortality among patients who develop 

this condition is similar between sexes(11). 

Another study pointed out that women 

present with greater severity of the condi-

tion, making sex an independent risk fac-

tor for the occurrence of AKI(12). From this 

perspective, a better understanding of the 

factors associated with this disorder may 

help to more accurately identify high-risk 

patients, thereby justifying the present 

study(9).

Therefore, research investigating the 

incidence of AKI in the immediate posto-

perative period (IPO) of cardiac surgery 

is essential to verify differences between 

sexes. Understanding these differences 

can help improve predictive models and 

tailor prevention and treatment strate-

gies, resulting in better clinical outcomes 

for both groups. Thus, the aim of this study 

is to identify the incidence of AKI in the IPO 

among women and men undergoing car-

diac surgery.

METHOD
This is an observational, longitudinal, 

and quantitative study, guided and struc-

tured according to the Strengthening the 

Reporting of Observational Studies in Epi-

demiology (STROBE) initiative. The resear-

ch was conducted in a large philanthropic 

hospital, registered as a teaching hospital 

and located in the municipality of Passo 

Fundo, in the northern region of the state 

of Rio Grande do Sul, Brazil. The institution 

is a reference center for high-complexity 

care, including hemodynamics, and holds 

Level 3 Hospital Accreditation—Accredi-

ted with Excellence—by the National Ac-

creditation Organization (NAO).

Patients aged 18 years or older and 

hospitalized during the preoperative pe-

riod for elective cardiac surgery were in-

cluded. Exclusion criteria were pregnant 

women or those suspected of pregnancy, 

individuals with impaired verbal commu-

nication without a companion, or with an 
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altered level of consciousness without a 

companion.

For the sample size calculation, the 

Epi Info™ software, version 7.2.5.0, was 

used. The parameters considered were 

a statistical power of 80%, a significan-

ce level of 95% (< 0.05), a population size 

of 202 patients (number of patients who 

underwent cardiac surgery at the study 

site from August 2022 to August 2023), 

an expected complication rate of 58.0% 

(13), and a margin of error of 5 percentage 

points, resulting in a required sample of 89 

patients. To this number, 30% was added 

to account for possible losses, leading 116 

patients.

The data collection team consisted 

of eight cardiology nurse residents. Prior 

to data collection, all collectors received 10 

hours of theoretical and practical training. 

Before the start of data collection, a pilot 

test of the questionnaire was conducted, 

and no modifications were required. Data 

collection for the main project began in 

March and ended in November 2024.

Patients were recruited daily through 

access to the elective surgery scheduling 

system. All patients scheduled for elective 

cardiac surgeries were assessed for eligi-

bility criteria and invited to participate in 

the study. Those who met the criteria and 

agreed to participate signed the Informed 

Consent Form (ICF) during the preopera-

tive period, prior to the beginning of data 

collection.

For data collection, a printed ques-

tionnaire developed by the authors them-

selves was used, structured in three sta-

ges: preoperative (anamnesis to identify 

comorbidities, clinical history, and risk 

factors), intraoperative (procedure data, 

complications, cardiopulmonary bypass 

[CPB] time, and aortic clamping time), and 

immediate postoperative (IPO) – up to 24 

hours after the surgical procedure (physi-

cal examination assessing cardiovascular 

conditions within 24 hours after surgery). It 

is noteworthy that participants were pros-

pectively followed from the preoperative 

period to the IPO. The intraoperative data 

were collected from the patient’s medical 

record and institutional forms completed 

by the multidisciplinary team during the 

surgical procedure.

In this study, the outcome analyzed 

was the incidence of acute kidney injury 

(AKI) in the IPO, defined according to the 

Kidney Disease Improving Global Outco-

mes (KDIGO) guidelines as follows: AKI is 

a subcategory of acute kidney disease, 

characterized by oliguria > 6 hours, an in-

crease in serum creatinine > 0.3 mg/dL in 

two days, or > 50% within one week(14).

The data collected were double-en-

tered independently into Microsoft Office 

Excel®. In this study, no variable with mis-

sing data was included. For data analy-

sis, the Statistical Package for the Social 

Sciences (SPSS), version 25, was used. The 

data were initially analyzed using simple 

descriptive statistics. Quantitative varia-

bles were described using measures of 

central tendency (mean or median) and 

dispersion (standard deviation or inter-

quartile range), according to the coeffi-

cient of variation; categorical variables 

were described using absolute (n) and re-

lative (%) frequencies.

For data analysis, age was catego-

rized into two groups: adults up to 59 ye-

ars old and older adults aged 60 years 

and above. Surgical time was categori-

zed using a cutoff point of 4.5 hours (up to 

4.5 hours, greater than 4.5 hours). Regar-

ding cardiopulmonary bypass (CPB) time, 

a cutoff point of 70 minutes was used, as 
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CPB time ≥ 70 minutes triggers systemic 

inflammatory processes, while this phe-

nomenon is significantly reduced when 

the time is below 70 minutes(15). Additio-

nally, for aortic clamping time, the cutoff 

point used for categorization was 55 mi-

nutes.

For Body Mass Index (BMI) assess-

ment, the following categories were adop-

ted: normal weight (18.5–24.9), overweight 

(25–29.9), obesity grade I (30–34.9), obesi-

ty grade II (35–39.9), and obesity grade III 

(above 40).

Then, an inferential statistical analy-

sis was performed to evaluate the asso-

ciation between the independent variables 

and sex (female and male) and AKI, using 

the Chi-square Test or Fisher’s Exact Test 

(expected value less than 5 in at least one 

cell). A significance level of 5% (p-value < 

0.05) was considered for all analyses.

The Research Ethics Committee 

under Opinion No. 6.744.804 and Certifi-

cate of Presentation approved the ma-

trix research project entitled Immediate 

postoperative complications in adult and 

older patients undergoing cardiac sur-

gery” for Ethical Consideration (CAAE) 

77952224.7.0000.5342. The study followed 

the ethical guidelines established by Re-

solution number. 466/2012 of the National 

Health Council. 

RESULTS
One hundred and twenty-three (123) 

patients were assessed for eligibility du-

ring the data collection period, of which 

109 were analyzed, according to the par-

ticipant selection flowchart presented in 

Figure 1. The majority of participants were 

male (n = 72; 66.1%) with a median age of 

65.0 years, ranging from 28 to 83 years. 

The most frequently performed surgery 

was valve replacement (n = 56; 51.4%), with 

a median duration of 4.5 hours, cardiopul-

monary bypass time of (81.7±28.0) minu-

tes, and aortic clamping time of (57.6±56.0) 

minutes, as shown in Table 1.

Figure 1 - Flowchart of participant selection for the study. Rio Grande do Sul, Brazil, 2025

Exclusion

Excluded n = 9 
Emergency surgery (n = 4) 

Declined to participate in the 

study (n = 4) 

Inability to apply informed 

consent (n = 1)

Evaluated for eligibility: n = 123

Continue

Included n = 114Inclusion
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Analyzed n = 109

Monitoring

Analysis

Loss of monitoring n = 5
Surgery suspended n = 3 

Surgical contraindication n = 1 

Angioplasty chosen n = 1

Source: Prepared by the authors.

Table 1 - Distribution of sociodemographic and clinical variables of patients undergoing 

elective cardiac surgery. Rio Grande do Sul, Brazil, 2024. n = 109

Sex
Female
Male

Type of surgery
CABG*
Aortic dissection repair
Aortic aneurysm repair
ASD repair†
PFO repair‡
Valve repair
Valve replacement

Variables
BMI (Kg/m²)**
Surgery duration (minutes)

Variables
Age 
Cardiopulmonary bypass (CPB) time (minutes)
Aortic clamping time (minutes)

37 (33,9%)
72 (66,1%)

53 (48,4%)
1 (0,9%)
7 (6,4%)
4 (3,7%)
2 (1,8%)
2 (1,8%)

56 (51,4%)

Mean ± SD § (min.||-max.)
27,6±4,6 (18,8-41,2)

4,4±0,7 (2,2-7,0

Median ± IQR ††(min.-max.)
65,0±17,0 (28,0-83,0)
81,7±28,0 (0,0-180,0)
57,6±56,0 (0,0-160,0)

*CABG: Coronary artery bypass grafting. †ASD: Atrial septal defect. ‡PFO: Patent foramen ovale. §SD: 
Standard deviation. ||Min.: minimum. Max.: maximum. 
**BMI: Body Mass Index. ††IQR: Interquartile range. ‡‡CPB: Cardiopulmonary bypass.
Source: Prepared by the authors.

Variables n%

A statistically significant association 

was found between alcoholism (p-value 

0.001) and sex; 23.6% of the alcohol-con-

suming participants were male – Table 

2. Regarding the analysis of complica-

tions evaluated in this study, an incidence 

of acute kidney injury (AKI) of 39.4% was 

identified (n = 43).
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Color or race
White
Brown
Black
Yellow

Smoking
Yes
No

Alcoholism
Yes
No

Sedentary lifestyle
Yes
No

High blood pressure
Yes
No

Diabetes mellitus
Yes 
No

Dyslipidemia
Yes 
No

Age group
Adult
Older adult

Weight classification
Normal weight
Overweight (≥ 25 kg/m²)

96
7
5
1

38
71

17
92

87
22

82
27

32
77

39
70

39
70

31
78

67 (93,1%)
4 (5,6%)
1 (0,9%)
- (0,0%)

29 (40,3%)
43 (59,7%)

8 (23,6%)
55 (76,4%)

58 (80,6%)
14 (19,4%)

56 (77,8%)
16 (22,2%)

20 (27,8%)
52 (72,2%)

24 (33,3%)
48 (66,7%)

27 (37,5%)
45 (62,5%)

19 (26,4%)
53 (76,3%)

29 (78,4%)
3 (8,1%)

4 (10,8%)
1 (0,9%)

9 (24,3%)
28 (75,7%)

- (0,0%)
37 (100,0%)

29 (78,4%)
8 (21,6%)

26 (70,3%)
11 (29,7%)

12 (32,4%)
25 (67,6%)

15 (40,5%)
22 (59,5%)

12 (32,4%)
25 (67,6%)

12 (32,4%)
25 (67,6%)

0,059

0,098

0,001

0,487

0,390

0,613

0,457

0,601

0,508

* Chi-square or Fisher’s exact test. p-value significant at a significance level of 5%.
Source: Prepared by the authors.

Table 2 -Association of categorical variables and sex of adult and older patients undergoing 

elective cardiac surgery. Rio Grande do Sul, Brazil, 2024. n = 109

Table 3 - Factors associated with the incidence of Acute Kidney Injury (AKI) in patients 

undergoing elective cardiac surgery. Rio Grande do Sul, Brazil, 2024

nVariables 

n% n%

Sex

Female Male

p-value*

Table 3 presents the factors associa-

ted with the incidence of AKI in the pos-

toperative period (POI) in patients under-

going elective cardiac surgery. A statisti-

cally significant association was identified 

between age group – older adult (p-value 

= 0.009), alcoholism (p-value = 0.020) and 

AKI in the POI. It is noteworthy that no sta-

tistically significant association was iden-

tified between sex and the occurrence of 

AKI in the POI.



Revista de Enfermagem do Centro-Oeste Mineiro – 2026; 16    |      www.ufsj.edu.br/recom 7

Incidence of acute kidney injury in women and men undergoing cardiac surgery: a longitudinal study

Sex
Female
Male

Race
White
Brown
Black
Yellow

Smoking
Yes
No

Alcoholism
Yes
No

Sedentary lifestyle
Yes
No

High blood pressure
Yes
No

Diabetes mellitus
Yes
No

Dyslipidemia
Yes
No

Use of norepinephrine
Yes
No

Age group
Adult
Older adult

Weight classification
Normal weight
Overweight (≥ 25 kg/m²)

Surgery time: Up to 4.5 hours
More than 4.5 hours
Surgery time: Up to 4.5 hours

ECC Time†
Up to 70 min
Over 70 min

Clamping time
Up to 55 minutes
Greater than 55 minutes

37
72

96
7
5
1

14
71

17
92

87
22

82
27

32
77

39
70

80
29

39
70

31
78

45
64

22
87

52
57

23 (34,8%)
43 (65,2%)

62(93,9%)
2 (3,0%)
2 (3,0%)
- (0,0%)

24 (36,4%)
42 (63,6%)

6 (9,1%)
60 (90,9%)

53 (80,3%)
13 (19,7%)

46 (69,7%)
20 (30,3%)

15 (22,7%)
51 (77,3%)

26 (39,4%)
40 (60,6%)

47 (71,2%)
19 (28,8%)

30 (45,5%)
36 (54,5%)

21 (31,8%)
45 (68,2%)

27 (40,9%)
39 (59,1%)

17 (25,8%)
49 (74,2%)

36 (54,5%)
30 (45,5%)

14 (32,6%)
29 (67,4%)

34 (79,1%)
5 (11,6%)
3 (7,0%)
1 (0,9%)

14 (32,6%)
29 (67,4%)

11 (25,6%)
32 (74,4%)

34 (79,1%)
9 (20,9%)

36 (83,7%)
7 (16,3%)

17 (39,5%)
26 (60,5%)

13 (30,2%)
30 (69,8%)

33 (76,7%)
10 (23,3%)

9 (20,9%)
34 (79,1%)

10 (23,3%)
33 (767%)

18 (41,9%)
25 (58,1%)

5 (11,6%)
38 (88,4%)

16 (37,2%)
27 (62,8%)

0,805

0,108

0,684

0,020

0,875

0,097

0,060

0,329

0,523

0,009

0,333

0,921

0,072

0,077

*Chi-square test or Fisher’s exact test. p-value significant at a significance level of 5%. †ECC: 
Extracorporeal circulation. Source: Prepared by the authors.

nVariables

n% n%

Acute Kidney Injury

Yes No p-value*
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DISCUSSION
The incidence of AKI in men and wo-

men during the postoperative period (POI) 

of cardiac surgery was 39.4%, with no dif-

ference between sexes. A statistically sig-

nificant association was identified betwe-

en male sex and alcohol consumption, as 

100.0% of participants who consumed al-

cohol were men. Regarding factors asso-

ciated with AKI, a statistically significant 

association was found with age group (ol-

der adult) and alcohol consumption.

The pathogenesis of Acute Kidney In-

jury (AKI) associated with cardiac surgery 

is poorly understood but likely involves an 

interaction between preoperative comor-

bidities and perioperative stressors, which 

may be mainly related to a mismatch be-

tween oxygen delivery and renal demand. 

Factors such as hypoperfusion, athero-

embolic events, exposure to nephrotoxic 

agents, inflammation, oxidative stress, 

and medication use may contribute to this 

condition. The combination of these fac-

tors makes the kidneys particularly vulne-

rable to damage, leading to an increased 

incidence of AKI in the postoperative pe-

riod(16).

In this study, an AKI incidence of 39.4% 

was identified, corroborating the existing 

literature, which reports incidence rates of 

AKI in cardiac surgeries ranging from 8% 

to 50%(3,11,12,17–19). This result reflects the se-

verity of the consequences that may arise 

in this context. Patients with AKI present 

a significantly higher risk of mortality, as 

well as greater hospitalization costs, com-

pared with patients without AKI. Even after 

discharge, up to 365 days later, patients 

with AKI continued to show a cost increa-

se of up to 1.35 times, and those requiring 

acute dialysis continued to exhibit a 2.86-

fold increase in mortality. Post–cardiac 

surgery AKI was associated with a more 

than fivefold greater likelihood of develo-

ping chronic kidney disease(17,18).

Furthermore, the analysis revealed 

a predominance of male patients under-

going cardiac surgeries, which was also 

observed in a retrospective study that 

analyzed the clinical-epidemiological pro-

file, mortality rate, and factors associated 

with AKI in patients undergoing cardiac 

surgeries. That study found that 59.7% of 

patients were men(19).

Although no statistically significant 

association was identified between sex 

and the occurrence of AKI in the posto-

perative period, a significant association 

was found between alcohol consumption 

(p-value 0.001) and male sex. It was obser-

ved that 100% of the alcohol-consuming 

participants in the sample were men, whi-

ch is consistent with data in the literature 

indicating that alcohol consumption re-

mains higher among men(20).

A study analyzing the temporal trend 

of the prevalence of excessive alcohol 

consumption among adults in Brazilian 

capitals between 2006 and 2019 identified 

that, although alcohol consumption was 

more prevalent among men, there was an 

increase in excessive consumption among 

women during the analyzed period(20). The-

se findings raise important concerns and 

call for attention to specific public health 

policies.

In addition, a statistically signifi-

cant association was identified between 

alcoholism and the development of AKI 

in the immediate postoperative period 

(p-value = 0.020). Chronic alcohol con-

sumption has been identified as a possible 

risk factor for kidney injury, since the to-

xic metabolites generated during its me-

tabolism, such as acetaldehyde and free 
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radicals, can induce oxidative stress and 

renal inflammation. These mechanisms 

directly affect kidney structure and func-

tion, compromising homeostasis and pro-

moting the development of kidney injury, 

especially in individuals with associated 

liver dysfunctions(21).

Another factor associated with the 

occurrence of AKI identified in this stu-

dy was age group (older adult) (p-value = 

0.009). It is known that older patients are 

more susceptible to an episode of AKI(22). 

AKI in the older adult shows a significant 

association with factors such as physiolo-

gical renal aging, the presence of multiple 

comorbidities, the use of nephrotoxic me-

dications, and greater clinical frailty(22,23). 

Despite advances in early diagnosis, the 

management of AKI in this population re-

mains challenging and requires individua-

lized treatment, especially regarding fluid 

balance control and cautious use of diu-

retics. Furthermore, it is noteworthy that 

the need for renal replacement therapy is 

more common among older patients with 

severe conditions, although this interven-

tion is associated with higher mortality 

and morbidity rates(23).

In this context, it is worth emphasi-

zing that nursing plays an important role, 

especially in the immediate postoperative 

period. Therefore, it is essential to invest 

in continuing health education strategies, 

develop tools to guide patient care in the 

postoperative period of cardiac surgery, 

and ensure adequate human resources(24). 

Additionally, it is known that older cardiac 

patients often face barriers to medication 

adherence(25). Thus, it is important that 

nurses monitor these patients after dis-

charge in primary care.

This study presented some limita-

tions: the outcome was collected only af-

ter the 24-hour period following cardiac 

surgery, and the exact time of occurren-

ce was not recorded. Therefore, it was not 

possible to perform survival analysis. Mo-

reover, the stages of AKI and the prognosis 

of the study participants were not analy-

zed.

Future research is suggested to ad-

dress the issue of AKI in the postoperative 

period among men and women undergoing 

elective cardiac surgery. It is important to 

conduct studies that investigate the ef-

fects of alcoholism and age group on the 

occurrence of AKI, according to the stages 

of the disease, as well as multiprofessional 

strategies for prevention and treatment.

FINAL CONSIDERATIONS 
Patients undergoing cardiac surgery 

had an incidence of AKI of 39.4%, with no 

significant association between sexes. 

Most patients were male, and all individu-

als with a history of alcohol use were men. 

Factors such as advanced age and al-

coholism showed a statistically significant 

association with the occurrence of AKI in 

the immediate postoperative period. Un-

derstanding the pathophysiological me-

chanisms linking these factors to AKI is 

important for the implementation of more 

effective preventive and therapeutic me-

asures.
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