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ABSTRACT 

Objective: identifying whether the presence of health problems interferes with the outcome of patients who 
evolve to acute kidney injury (AKI) in the intensive care unit (ICU). Method: quantitative, longitudinal, 
prospective study conducted in the ICU at a public hospital with a sample of 19 patients and data collection 
through a structured questionnaire. Data was analyzed statistically by means of the Kruskal-Wallis and Fisher's 
exact tests, with a significance level of p < 0.05. Results: 31.6% of the patients were at risk for AKI and 15.8% 
had kidney failure, according to the classification “risk, injury, failure, loss, end-stage kidney injury” (RIFLE). 
Increased body mass index (BMI) showed a significant association (p = 0.01) with renal injury; 68.4% of the 
patients were discharged from hospital. Conclusion: patients who accumulated any health condition, such as 
increased BMI, were more predisposed to progress with AKI. The findings of this study contribute to show the 
importance of daily weight control in critically ill patients as a preventive measure against health problems 
and a measure that promotes mortality reduction. Descriptors: Intensive Care Units; Acute Renal Injury; 
Health Evaluation; Weight Gain; Mortality.  

RESUMO  

Objetivo: identificar se a presença de agravos à saúde interfere no desfecho de pacientes que evoluem com 
lesão renal aguda (LRA) na unidade de terapia intensiva (UTI). Método: estudo quantitativo, longitudinal, 
prospectivo realizado na UTI de um hospital público com amostra de 19 pacientes e coleta de dados por meio 
de questionário estruturado. Os dados foram analisados estatisticamente pelos testes de Kruskal-Wallis e 
exato de Fisher, com nível de significância de p < 0,05. Resultados: 31,6% dos pacientes evoluíram com risco 
para LRA e 15,8% com falência renal, segundo a classificação “risk, injury, failure, loss, end-stage kidney 
injury” (RIFLE). O aumento do índice de massa corporal (IMC) mostrou associação significativa (p = 0,01) com 
lesão renal; 68,4% dos pacientes obtiveram alta hospitalar. Conclusão: pacientes que acumularam alguma 
condição de agravo à saúde, como aumento do IMC, mostraram-se mais predispostos a evoluir com LRA. Os 
achados deste estudo contribuem por mostrar a importância do controle de peso diário de pacientes críticos 
como medida preventiva de agravos à saúde e medida promotora de redução da mortalidade. Descritores: 
Unidades de Terapia Intensiva; Lesão Renal Aguda; Avaliação em Saúde; Ganho de Peso; Mortalidade.  

RESUMEN 

Objetivo: identificar si la presencia de problemas de salud interfiere con el desenlace de pacientes que 
evolucionan a lesión renal aguda (LRA) en la unidad de cuidados intensivos (UCI). Método: estudio 
cuantitativo, longitudinal, prospectivo realizado en la UCI de un hospital público con muestra de 19 pacientes 
y recogida de datos a través de un cuestionario estructurado. Los datos se analizaron estadísticamente 
mediante la prueba de Kruskal-Wallis y la prueba de Fisher, con un nivel de significación de p < 0,05. 
Resultados: 31,6% de los pacientes tenían riesgo de LRA y 15,8% tenían insuficiencia renal, según la 
clasificación “risk, injury, failure, loss, end-stage kidney injury” (RIFLE). El aumento del índice de masa 
corporal (IMC) mostró una asociación significativa (p = 0,01) con lesión renal; 68,4% de los pacientes tuvieron 
alta hospitalaria. Conclusión: pacientes que acumularon alguna condición de salud, como un IMC aumentado, 
estaban más predispuestos a progresar con LRA. Los hallazgos de este estudio contribuyen a mostrar la 
importancia del control diario del peso de pacientes críticamente enfermos como una medida preventiva 
contra los problemas de salud y una medida que promueve reducción de la mortalidad. Descriptores: 
Unidades de Cuidados Intensivos; Lesión Renal Aguda; Evaluación de Salud; Aumento de Peso; Mortalidad. 
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Acute kidney injury (AKI) is regarded as an 

abrupt condition that takes place in 7 days or 

less, potentially reversible, whose clinical 

reality is often seen in intensive care units 

(ICUs).1,2 It is characterized by a rapid decline 

in glomerular filtration rate and this may be 

accompanied by retention of nitrogenous 

products and hydroelectrolytic disorders. 

Currently, its identification and staging are 

routinely guided by the classifications “risk, 

injury, failure, loss, end-stage kidney injury” 

(RIFLE), “Acute Kidney Injury Network” 

(AKIN), or “Kidney Disease Improving Global 

Outcomes” (KDIGO), which adopt for this 

purpose the criteria serum creatinine and 

urine output.3 

Epidemiological data show that AKI is less 

frequent in the so-called ‘healthy’ community 

(0.4% to 0.9%) than in hospitalized patients 

(4.9% to 7.2%). The accumulation and severity 

of comorbidities make patients more and 

more vulnerable to AKI. Also, these factors, 

allied to advanced age, diabetes mellitus, and 

hypertension, often overlap and increase 

patient complexity and, consequently, 

mortality.2 Given this reality, patients with 

severe AKI can achieve 80% of mortality. 

However, among survivors and those 

dependent on dialysis, this percentage is 

estimated around 13%. It is worth highlighting 

that 5% to 20% of patients admitted to the ICU 

have at least one episode of AKI associated 

with multiple organ and system failure.4-5 

AKI is a severe disease associated with high 

morbidity and mortality. The hospital 

environment may predispose and aggravate 

this condition, contributing directly to 

increase the prevalence and severity of cases. 

The use of vasoactive drugs, stress, anxiety, 

and depression are factors that may 

contribute to the occurrence of comorbidities 

and, in turn, increase the AKI incidence.3 

Evidence indicates that sepsis and systemic 

inflammatory processes are the main cause of 

AKI, especially when combined to advanced 

age and morbidities have a negative impact on 

the survival of AKI patients in ICUs.3-6 

Reduction in the incidence, clinical 

worsening, and mortality of patients affected 

by AKI is related to the adoption of preventive 

measures and early diagnosis. Thus, 

identifying factors related to increased 

severity may be key and make a difference in 

the patients’ outcome. In this direction, a 

crucial condition to be considered relates to 

the health professionals’ ability, especially 

nurses, to identify these factors on an early 

basis, in order to mediate specific and unique 

interventions aimed at these patients’ 

needs.6,7 

 

● Identifying whether the presence of 

health problems interferes with the outcome 

of patients who evolve to acute kidney injury 

in the intensive care unit. 

 

Quantitative, longitudinal, prospective 

study conducted in an adult general ICU at a 

public hospital of the State Health 

Department of the Brazilian Federal District 

(SES DF). Data collection occurred from 

January to June 2016. 

The convenience sample consisted of 

patients who evolved to AKI after admission to 

the ICU. Patients older than 18 years were 

included and those with a previous history of 

kidney failure (glomerular filtration rate < 60 

mL/min) were excluded, as well as those with 

staging of risk for AKI through the 

classification RIFLE.8 

The classification RIFLE is based on the 

definition of 3 AKI stages (risk, injury, and 

failure), which are grounded in serum 

creatinine changes combined or not to urinary 

output changes, thus defining the renal 

dysfunction stages.8 

Data collection was performed by filling 

out a structured instrument containing 

identification, sociodemographic, clinical, 

surgical, hemodynamic, and laboratory data, 

obtained from the electronic medical record 

provided by the Trakcare system of the SES 

DF. All 19 study participants signed the free 

and informed consent term. 

The reference values adopted in laboratory 

examinations and hemodynamic measures 

followed the protocol provided by the SES DF. 

For instance: leukocytes = 3,800-9,800/mm3; 

urea = 20-40 mg/dL; sodium = 138 or 135 

mEq/L; potassium = 3.5 to 5.0 mEq/L; serum 

creatinine male = 0.7-1.2 mg/dL and female = 

0.5-1.1 mg/dL; heart rate (HR) = 60-100 

bpm/min; systolic blood pressure (SBP) = 120-

80 to 139-89 mmHg; mean arterial pressure 

(MAP) = 60-80 mmHg; respiratory rate (RR) = 

12-20 cycles/min; peripheral oxygen 

saturation (SPO²) = 95-100%; temperature = 

35.8-37°C. 

For conducting the study, a database was 

prepared on the software Epi Info, version 7. 

Relative and absolute frequencies, average 

values, standard deviation, and median values 

(25 and 75 percentiles) were calculated. The 

Kruskal-Wallis test and Fisher’s exact test 

were used for comparing the groups. The 
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result was considered significant when p < 

0.05. 

This study was approved by the Research 

Ethics Committee of the Health Sciences 

Teaching and Research Foundation of the SES 

DF (FEPECS/SES DF), under the Expert Opinon 

no. 1.399.410 and the Brazilian Certificate of 

Submission for Ethical Assessment (CAAE) no. 

51515515.0.0000.5553 - complying with 

Resolution CNS no. 466/2012. 

 

We monitored 19 patients who progressed 

with AKI during the ICU stay. The average age 

of these patients was 58.8 ±20 years. Most of 

them (52.6%) declared themselves to be 

white-skinned, 26.3%, black-skinned, and 

21.0% brown-skinned. However, out of those 

who progressed with AKI, most (64.2%) were 

black-skinned (p = 0.02). 

The average Glasgow coma scale and the 

APACHE score (9 ±4; 21 ±7.5), respectively, 

revealed the patients’ severity condition. As 

an example, most patients (78.9%) remained 

on mechanical ventilation in the controlled 

mode for 18.7 ±13.3 days. Only 10.5% 

remained in the spontaneous or controlled 

ventilatory mode. Positive end-expiratory 

pressure (PEEP) of most patients (68%) showed 

a tendency to increase during follow-up (9 to 

12 cm/H2O). Yet, 21% maintained PEEP from 5 

to 8 cm/H2O. 

The patients’ severity condition may be 

grounded in the major need of noradrenaline 

for 68% of the patients. The average time of 

administration of vasopressor drug 

(noradrenaline) was 9.4 ±4.9 days. Both 

arterial hypertension and sequelae of acute 

myocardial infarction were the most frequent 

pathological conditions (57.8%) that affected 

patients. Although discharge from hospital 

was obtained by most patients (68.4%), 26.3% 

died and 5.2% remained hospitalized. Sepsis 

was diagnosed in 47.3% and pneumonia in 

42.1%, the most frequent clinical 

complications among patients during 

hospitalization. In addition, out of those who 

progressed with AKI, 50% were diagnosed with 

sepsis. 

Most patients (31.6%) were at risk for AKI, 

but 21.1% of them showed kidney damage 

during ICU hospitalization. A lower percentage 

(15.8%) evolved to kidney failure, a condition 

of greater severity according to the 

classification RIFLE. 

In general, patients progressed with 

acidosis. Serum creatinine initially showed a 

normal range (1 ±0.22 mg/dL), but from the 

second day of admission, there was a change 

in baseline/reference values. However, during 

the follow-up period, this value tended to 

normalize, as shown in Table 1. 

 

Table 1. Variation in the biological exam values of 
patients during ICU hospitalization. Ceilândia (DF), 
Brazil, 2016. 

Exams (serum level) (n = 19) 
Average ± 
standard 
deviation 

Gasometry (pH) 6.97 ± 1.69 

Potassium (mEq/L) 3.56 ± 0.75 

Urea (mg/dL) 56 ± 43.09 

Creatinine 1_dia (mg/dL) 1 ± 0.22 

Creatinine 2_dia (mg/dL) 1.66 ± 2.31 

Creatinine 3_dia (mg/dL) 1.35 ± 0.79 

Creatinine 4_dia (mg/dL) 1.28 ± 0.75 

Creatinine 5_dia (mg/dL) 1.59 ± 1.963 

Creatinine 6_dia (mg/dL) 1.53 ± 1.96 

Creatinine 7_dia (mg/dL) 1.10 ± 0.8 

Sodium (mEq/L) 140.79 ± 7.54 
 

The severity observed according to the 

APACHE II was lower in survivors than in the 

non-survivors. Overweight characterized the 

group of non-surviving patients, as well as 

elevated serum creatinine. This could be 

confirmed mainly on serum creatinine 

monitoring days 3 and 4 (p = 0.04; p = 0.02), 

respectively. Arterial gasometry, average 

arterial pressure, and peripheral oxygen 

saturation did not show any difference 

between the groups. However, the 

RESULTS 
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noradrenaline use was high in both groups (Table 2). 

 

Table 2. Association of clinical variables and outcomes of patients during ICU hospitalization. 

Ceilândia (DF), Brazil, 2016. 

Variable 

Survivor 

(n = 13) 

Non-survivor 

(n = 5) 
P value 

Median (25-

75) 

N (%) Median (25-

75) 

N (%) 

Age (years) 62(42-72) - 46 (39-65) - 0.8* 

APACHE II (1st 

week) 

18(13-28) - 25 (22-25) - 0.45* 

Body mass index (kg/m2) 22(20-28) - 27 (22-30) - 0.35* 

Glasgow coma scale 10(8-14) - 6 (3-6) - 0.01* 

Mechanical 

ventilation 

time (days) 

17(8-24) - 17 (16-19) - 0.9 

Serum Creatinines (mg/dL)      

Serum creatinine (day 

1) 

0.9 (0.8-1.1) - 1.2 (0.8-1.2) - 0.8* 

Serum creatinine (day 3) 0.9(0.7-1.1) - 2.5 (2.0-2.6) - 0.04* 

Serum creatinine 

(day 4) 

0.9(0.7-1.2) - 1.9 (1.8-2.4) - 0.02* 

Serum creatinine 

(day 7) 

0.9(0.8-1.0) - 1.9 (0.6-3.1) - 0.6* 

Gasometry (pH) 7.3(7.3-7.4) - 7.4 (7.3-7.5) - 0.1* 

Average blood pressure 

(mmHg) 

87(81-97) - 85 (75-110) - 0.9* 

Peripheral oxygen saturation 

(%) 

96(95-98) - 98 (96-99) - 0.2* 

Norepinephrine use  - 8 (100.0)  5 (61.5) 0.2ʇ 

*Kruskal Wallis test; ʇFisher’s test; Acute Physiology and Chronic Health disease Classification 

System (APACHE II). 
 

Most patients progressed with AKI. So, 

severity, i.e. the risk of death observed 

through the APACHE II, was lower in patients 

without AKI. The median value of the Glasgow 

coma scale indicated greater severity in the 

patients affected by AKI. BMI was significantly 

higher in the most severe group, i.e. with AKI 

(p = 0.01) (Table 3). 
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Table 3. Association of clinical variables and the occurrence of acute kidney injury according to the 
classification RIFLE in 19 patients during ICU hospitalization. Ceilândia (DF), Brazil, 2016. 

Clinical variable 

AKI (injury and failure) 
(n = 14) 

Non-AKI/risk 
(n = 5) 

P value 

Median (25-75) N (%) Median (25-75) N (%) 

Age 49.5 (40-79.5) - 78 (74.5-82) - 0.1* 

APACHE II (1st week) 20 (15.5-22) - 18 (17.5-23) - 0.6* 

Body mass index (kg/m2) 24.3 (21.9 29.8) - 19 (18.4-21.5) - 0.01* 

Glasgow coma scale 8.5 (7-14.5) - 6 (6-9) - 0.2* 

Mechanical ventilation 
time (days) 

18 (13.5-19)  7 (7-8)  0.15* 

Brown and black skin 
colors 

- 9 (64.2) - 0 (0.0) 0.02ʇ 

Norepinephrine use - 10 (71.4) - 4 (80.0) 0.6ʇ 

Sepsis - 7 (50.0) - 2 (40.0) 0.5ʇ 

*Kruskal Wallis test; ʇFisher’s test. 
 

 

About 5% of general hospitalizations and up 

to 30% of ICU hospitalizations are determined 

by the AKI. The prevalence of this pathology 

oscillates according to the serum creatinine 

reference values, local geographical 

conditions, and the definition taken by health 

care teams in clinical practice.7 Studies show 

that the complete and sustained reversal of 

AKI from 48 to 72 hours after its initiation is 

associated with better outcomes. In our study, 

patients were affected by AKI for a longer 

period, something which confirms a severity 

condition.9-10 

The classification RIFLE has shown that 

patients predisposed to AKI require a longer 

period of hospital care, a condition that 

predisposes to a higher mortality rate.11 

In this way, patients who accumulate 

severity, in our study, characterized by a high 

APACHE II index (21 ±7.5) are more 

predisposed to AKI. A high APACHE II 

translates itself into an index that represents 

approximate probability of 40% of risk of 

death. Scientific evidence points out that this 

index, when above 16, has a close relationship 

with the occurrence of AKI.12 A situation 

observed in the results of this study. 

The severity condition expressed in this 

study may be identified among some patients’ 

characteristics, namely advanced age, a 

condition susceptible to reduced glomerular 

filtration rate. This situation is established 

physiologically by the natural body aging 

process and this can be aggravated by the 

combination of pathologies.13-4 

Overweight was also observed in patients 

who progressed with AKI. It is known that the 

metabolic overload caused by excess lipid in 

the clinic constitutes overweight or obesity. 

These conditions, when combined to systemic 

arterial hypertension and diabetes mellitus, 

increase the risk of death in patients with AKI, 

mainly admitted to the ICU environment.15-6 

The Glasgow coma scale is an instrument 

adopted for evaluating critically ill and 

comatose patients. It is scientifically proven 

that values from 4 to 9 points indicate 

severity, given the state of unconsciousness 

and impaired respiratory drive, conditions 

that indicate a need for ventilatory support.17 

This severity was identified among patients in 

this study, a fact that may have contributed 

to the renal dysfunction of most of them. 

Another severity factor in patients of this 

study was prolonged mechanical ventilation 

time, so studies show that the use of invasive 

mechanical ventilation is associated with a 

three-fold increased chance of AKI in critically 

ill patients. Also, PEEP associated with 

mechanical ventilation is also a major risk 

factor for renal dysfunction. This is due to the 

hemodynamic and biohumoral effects, blood 

gas and biotrauma disorders resulting from 

invasive mechanical ventilation, as well as 

increased intra-abdominal pressure resulting 

from the institution of high PEEP values.18-9 

Based on this theory, patients in this study 

accumulate conditions to evolve to AKI. 

Noradrenaline, administered to patients at 

critical risk, optimizes blood pressure, 

favoring better organ perfusion and lesser 

need for volume to maintain renal function.20 

In this study, 68% of the patients used 

noradrenaline, with an average time of 9.4 

±4.9 days. 

DISCUSSION 
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On the contrary, systemic arterial 

hypertension, observed in more than half of 

the patients in this study, causes damage to 

the kidney filter units, as a consequence these 

organs can interrupt waste removal and 

excess fluid from the blood, something which 

causes instability on systemic arterial pressure 

and causes worsening of the patient’s clinical 

condition, predisposing to AKI.21 A situation 

identified in most patients in this study. 

Scientific evidence has shown that black-

skinned individuals are associated with 

increased risk for AKI when compared to 

white-skinned individuals. In our study, the 

black-skinned individuals were significantly 

associated (p = 0.02) with AKI. Several factors 

are postulated to explain the increased risk 

for nephropathy in black-skinned people, such 

as diabetes mellitus itself, including biological 

factors, individual risky behaviors, and 

physical, social, and health-related contexts.22 

In the ARIC study, a high risk of AKI among 

black-skinned people was attenuated after 

adjustment for income differences, suggesting 

that socioeconomic factors and access to 

health care may be mediating racial disparity 

in AKI.23 

 

Patients who accumulated any health 

condition, such as increased BMI, were more 

likely to develop AKI. The findings of this 

study contribute by showing the importance of 

daily weight control in critically ill patients as 

a preventive measure against health problems 

and a measure that promotes mortality 

reduction. 
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