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ABSTRACT
Objetive: to identify risk factors for death in patients who have suffered non-infectious
adverse events.
Method: a retrospective cohort study with patients who had non-infectious Adverse
Events (AE) in an Intensive Care Unit. e Kaplan Meier method was used to estimate
the conditional probability of death (log-rank test 95%) and the risk factors associated
with death through the Cox regression.
Results: patients over 50 years old presented a risk 1.57 times higher for death;
individuals affected by infection/sepsis presented almost 3 times the risk. Patients with
a Simplified Acute Physiology Score III (SAPS3) greater than 60 points had four times
higher risk for death, while those with a Charlson scale greater than 1 point had
approximately two times higher risk. e variable number of adverse events was shown
as a protection factor reducing the risk of death by up to 78%.
Conclusion: patients who had suffered an adverse event and who were more than 50
years of age, with infection/sepsis, greater severity, i.e., SAPS 3>30 and Charlson>1,
presented higher risk of death. However, the greater number of AEs did not contributed
to the increased risk of death.
Descriptors: Critical Care++ Intensive Care Units++ Risk Factors++ Mortality++
Patient Safety++ Nursing.
Resumen: Objetivo: identificar los factores de riesgo para óbito en pacientes que
sufrieron eventos adversos no infecciosos. Método: estudio de cohorte retrospectivo
con pacientes que sufrieron Eventos Adversos (EA) no infecciosos en una Unidad de
Terapia Intensiva. Fue utilizado el método de Kaplan Meier para estimar la probabilidad
condicional del óbito (test log-rank 95%) y los factores de riesgo asociados al óbito por
medio de la regresión de Cox. Resultados: pacientes con más de 50 años presentaron un
riesgo de 1,57 veces, individuos acometidos por infección/ sepsis presentaron casi 3 veces
el riesgo. Los pacientes con Simplified Acute Physiology Score III (SAPS3) superior a
60 puntos tuvieron 4 veces mayor riesgo, mientras los que poseían escala de Charlson
superior a 1 punto presentaron, aproximadamente, 2 veces mayor riesgo. La variable
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número de eventos adversos se mostró como factor de protección reduciendo el riesgo
de óbito en hasta 78%. Conclusión: pacientes que sufrieron evento adverso y que tienen
más de 50 años de edad, con infección/sepsis, mayor gravedad, o sea, SAPS 3>30 y
Charlson >1, presentaron mayor riesgo de óbito, sin embargo el mayor número de EA
no contribuyó para el aumento del riesgo de óbito.
Descriptores: Cuidados Críticos, Unidades de Cuidados Intensivos, Factores de Riesgo,
Mortalidade, Seguridad del Paciente, Enfermería.
Resumo: Objetivo: identificar os fatores de risco para óbito em pacientes que sofreram
eventos adversos não infecciosos. Método: estudo de coorte retrospectivo com pacientes
que sofreram Eventos Adversos (EA) não infecciosos em uma Unidade de Terapia
Intensiva. Foi utilizado o método de Kaplan Meier para estimar a probabilidade
condicional do óbito (teste log-rank 95%) e os fatores de risco associados ao óbito por
meio da regressão de Cox. Resultados: pacientes acima de 50 anos apresentaram um
risco de 1,57 vezes, indivíduos acometidos por infecção/sepse apresentaram quase 3 vezes
o risco. Os pacientes com Simplified Acute Physiology Score III (SAPS3) superior a
60 pontos tiveram 4 vezes maior risco, enquanto os que possuíam escala de Charlson
superior a 1 ponto apresentaram, aproximadamente, 2 vezes maior risco. A variável
número de eventos adversos se mostrou como fator de proteção reduzindo o risco
de óbito em até 78%. Conclusão: pacientes que sofreram evento adverso e que têm
mais de 50 anos de idade, com infecção/ sepse, maior gravidade, ou seja, SAPS 3>30 e
Charlson >1, apresentaram maior risco de óbito, no entanto o maior número de EA não
contribuiu para o aumento do risco de óbito.
Descritores: Cuidados Críticos, Unidades de Terapia Intensiva, Fatores de Risco,
Mortalidade, Segurança do Paciente, Enfermagem.

Introduction

Adverse Event (AE) is understood as the unintentional injury caused to
the patient, not related to the underlying morbidity, as a result of the
interventions of the health team and that can generate prolongation of
the hospitalization time, suffering, physical and emotional discomfort,
incapacity and death1.

Patients hospitalized in Intensive Care Units (ICUs) are particularly
vulnerable and susceptible to the occurrence of these injuries due to the
severity of their clinical condition, the instability of their condition, the
need for constant and numerous emergency interventions performed by
the multidisciplinary team involved in the assistance, as well as the large
number of diagnostic procedures and the use of specific and complex
drugs2-5.

Studies on adverse events in patients admitted to ICUs have become
more prominent in publications since 1995. It is worth noting the study
performed in an ICU of a hospital in Jerusalem, which verified the
occurrence of 1.7 errors for each patient per day, which occurred in an
average of 178 activities performed by practitioners involved in the care,
and 29% of these errors were classified as probable cause of serious clinical
complications or even death6.

In a study carried out in Belgium in 2012, it was verified that the
percentage of death ranged from 0% to 58% and the length of stay in
the ICU ranged from 1.5 to 10.4 days7. In the US, in 2013, between
210,000 and 440,000 deaths were associated with adverse events and
almost half of these could have been avoided8, and in 2016 the Leapfrog
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Group estimated 206,201 avoidable deaths, with 33,439 lives that could
be saved each year if all hospitals had a good performance regarding the
safety of their patients9. Also in 2016, Makary and Daniel’s report to
Johns Hopkins University estimated that the number of avoidable deaths
was estimated at more than 250,00010.

In Latin America, according to data collected from 58 hospitals, the
prevalence of adverse events was 10.5% (95% CI 9.91 to 11.04), with
28% resulting in disability and 6% in the death of the patient. It is worth
mentioning that 60% of AE were considered avoidable11. In Brazil, in
2009, the incidence of AE found was 7.6%, and in 2011, 2.9% of events
were associated with death of patients12-13.

In Rio de Janeiro, the main types of non-infectious adverse events were
due to delayed or failed diagnosis and/or treatment and development
of pressure ulcers14. At the same city, a prospective cohort study in an
intensive care unit found that the incidence rate of adverse events was 9.3
per 100 patient/day and the occurrence of adverse event resulted in a 19-
day increase in length of stay and doubled the chance of the individual
evolving to death (OR=2.047, 95% CI: 1.172-3.570)15.

Non-infectious adverse events represent 72.4% of all events, most of
which are associated with invasive procedures16. In Brazil, there are few
studies on the subject, so it is necessary to conduct further investigations
in the different regions of the country. In this context, the present study
aims to identify risk factors for death in patients who have suffered non-
infectious adverse events in an Intensive Care Unit.

Method

A retrospective cohort study of patients who had suffered non-infectious
adverse events (AE) during hospitalization in an Intensive Care Unit
(ICU) of Rio Branco, Acre, in the period from September 2012 to July
2014.

e study sample consisted of the total number of patients admitted to
the ICU, aged 18 years or more, and the follow-up period was the period
from admission to hospital discharge, referral or death.

Non-infectious adverse events were considered: a) medication: missed
dose, wrong dose, wrong concentration, wrong medication, wrong
route of administration, wrong speed, wrong time, wrong patient; b)
endotracheal tube (oro/nasotracheal) or tracheostomy (obstruction,
unscheduled withdrawal, disconnection, incorrect position, incorrect
fixation and others); c) probes, drains and catheters: (oro/nasogastric)
probe, gastrostomy or jejunostomy, permanent vesical catheter,
ureterostomy or cystostomy, drainage and central, peripheral, arterial and
pulmonary catheters (obstruction, unscheduled withdrawal, inadequate
position, inadequate output measurement, inadequate fixation and
others); d) pressure ulcer (PU), with damage and prolongation of
hospitalization and without damage, but with some intervention; e) fall:
of the bed, stretcher, chair or of one’s own height.
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e concept of non-infectious adverse event, used in the present
research, was “the set of errors actually occurred (generating or not non-
infectious damage to the patient) and all non-infectious damage related
to the care process”17.

In the analysis of the adverse events occurred due to medication the
main drugs and the severity of the event were detailed; and in the event of
pressure ulcer, the main place of occurrence was highlighted. e number
of events occurred in the same patient was also evaluated, as well as the
types of events.

e data were collected from the electronic medical records database
of the adult ICU, being evaluated the occurrence or non-occurrence of
adverse events. e independent variables included were sex, diagnosis of
ICU admission, age, type of hospitalization (clinical or surgical), length
of stay, systolic and diastolic blood pressure in the first hour, serum
lactate and creatinine levels, presence of mechanical ventilation, use of
vasopressors, Glasgow coma scale, SAPS3 prognosis and Charlson score12.

To evaluate the Simplified Acute Physiology Score III (SAPS3), a
severity score, we analyzed the demographic variables, the comorbidities,
some specific diagnoses, the use of invasive support, as well as
physiological and laboratorial variables present in ICU admission18.
rough SAPS3, a score is obtained from which the probability of
hospital death is estimated. In the interpretation of the score, we consider
that the highest number of points, the higher the severity of the patient12.
Also to express the severity profile due to comorbidities, the Charlson
score was used, in which scores were assigned from one to six for the 17
clinical conditions12.

For the analysis of the defined variables, the descriptive statistics and
the association measures were used. In the description of the continuous
variables, the measures of central tendency (mean and standard deviation)
were presented and the categorical variables were expressed by absolute
and relative frequency distribution. In the comparison of groups
with and without the occurrence of non-infectious adverse events,
unpaired Student’s t-tests and Pearson’s chi-square test were performed,
considering the nature of the continuous and categorical variables,
respectively.

In order to evaluate the risk of death among the patients who had
suffered AE, the zero time (T0) of the cohort was defined as the date
of the occurrence of the AE, and the follow-up time (ΔT) was the time
elapsed between T0 and the outcome (discharge or death). e Kaplan
Meier method was used to estimate the conditional probability of death
on the 12th and 24th day of follow-up, using the 95% log-rank test to
evaluate the differences between the curves.

Gross and adjusted Cox regression models, with their respective 95%
confidence intervals, estimated the risk factors for death. e final model
was built to evaluate the prognostic factors for death in patients who
had suffered non-infectious AE in the ICU. e independent variables
that demonstrated statistical significance by the univariate analysis were
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included in the multivariate Cox regression model, with p-value <5% of
input and p-value> 10% as exclusion criterion for the model.

e data were organized in an Excel spreadsheet of the Microso
Office® 2010 package (Microso, USA) and analyzed with SPSS®, version
17.0 (SPSS Corp, Chicago, USA). In all analyzes, we adopted the level of
significance of a = 5%.

is study was approved by the Research Ethics Committee of the
Federal University of Acre under opinion No. 1,336,173.

Results

Among the 792 patients admitted to the ICU in the period evaluated,
36.2% had some type of non-infectious AE, the majority being male and
older than 50 years. e variables length of stay in the ICU, type and
reason for hospitalization, use of mechanical ventilation and vasopressor
drugs, score of less than eight points in the Glasgow coma scale and
higher mortality risk measured by SAPS3 showed statistically significant
differences between individuals who had suffered non-infectious AEs
when compared to those who had not (Table 1).
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Table 1
Clinical and epidemiological characteristics of patients with and without the occurrence of

non-infectious adverse events in a Intensive Care Unit of Rio Branco, Acre, Brazil, 2012-2014

Of the total of patients who had suffered non-infectious AEs, 43.6%
had suffered more than one event. Among the AEs, the pressure ulcers
represented almost half of the events, being located mainly in the sacral
and calcaneal regions, followed by the use of probes, drains and catheters,
and those related to medication and blood transfusion (Table 2).

Still on drug-related AEs, the majority occurred in the administration
of antimicrobials, with the most frequent errors being the non-
administration and the application of the wrong drug, approximately
60% considered serious or very serious (Table 2).
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Individuals aged 50 years or older had a higher conditional probability
of death, reaching almost 42.0% within 24 days of hospitalization. e use
of probes, drains and catheters, pressure ulcers and the occurrence of three
or more non-infectious AEs per patient resulted in a greater probability
of death at 12 and 24 days (Table 3).

Table 2
Description of non-infectious adverse events suffered by patients

from an Intensive Care Unit of Rio Branco, Acre, Brazil (2012-2014)
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Table 3
Survival according to the clinical and epidemiological characteristics of patients who had suffered
non-infectious adverse events in an Intensive Care Unit of Rio Branco, Acre, Brasil, 2012-2014

Individuals aged 50 years of age or older who has suffered AEs had an
increased risk of death by 57.0% when compared to younger patients,
whereas the risk of death was almost three times greater among patients
hospitalized due to infection or sepsis compared to those hospitalized due
to trauma. Patients with AE who had scores above 60 points on SAPS3
had a four times higher risk of death compared to patients with scores of
30 points below, whereas those with 1 point or higher on the Charlson
scale had two times greater risk for death than those who had not scored.
Interestingly, patients who had 3 or more non-infectious adverse events
had the risk of death reduced by 78.0% compared with those who had
only one AE (Table 4).
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Table 4
Gross and adjusted Hazard Ratio (HR) of the prognostic factors of death among patients who had

suffered non-infectious adverse events in an intensive care unit of Rio Branco, Acre, Brasil, 2012-2014

Discussion

e present study points out that the risk of death in patients with
non-infectious AEs is not due to the number of events that the patient
suffered, but rather to the severity of the patient and to the presence
of comorbidities. It was also observed that, when comparing individuals
with and without non-infectious AEs, the length of stay, the type
and reason for hospitalization, and the variables related to patient
severity (SAPS3, Glasgow, use of mechanical ventilation and vasopressor)
presented statistically significant differences. is result is consistent with
both the international and national literature and the explanation is
linked to a prolonged stay, presence of comorbidities and greater severity
of the patients3,5.
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is study identified 36.2% of cases of AE in the analyzed patients, a
figure higher than that found in countries such as Canada, the United
States and France, where 19%, 20.2% and 31% of patients had suffered
at least one AE, respectively19-20. We must take into account that the
number of nursing professionals per bed in ICUs in Europe ranges from
two to three patients for each nurse, whereas in the Brazilian intensive
care units it corresponds to ten patients for each nursing professional.
We can propose, in view of the results quoted, that this number is
not recommendable and interferes in the quality of care21-22. A recent
resolution of the Federal Nursing Council, no. 543/2017, indicates 1.33
patients per nursing professional, close to the international reality, being
a challenge to be reached in the intensive care units in the North of the
country23.

In France, in 2010, a study that analyzed the incidence of medical
errors and their relationship with mortality in 70 ICUs found that the
error rate was equivalent to 2.1/1000 patients each day, of which 15.4%
represented adverse events with a considerable increase in mortality for
those individuals who had suffered more than two AEs24.

It is worth mentioning that in the studied ICU the increase in the
number of AEs represented a protection factor probably related to the
greater non-infectious post-AE care adopted by the team, as well as the
greater attention given to these patients because they are patients with
greater severity.

In 2014, in Japan, a study to verify the influence of AEs occurred due
to use of drugs found that 15% were drug-related, with an incidence of
30.6 per 1000 patients per day, of which 70% were 65 years or more and
the mean length of saty of individuals who had suffered at least one drug-
related AE was 13 days25.

In Brazil, a study carried out in the state of São Paulo, in 2014,
demonstrated that the most common AEs, which are under the
responsibility of the nursing staff, were dermatitis, rash and pressure
ulcer, corresponding to 60.4%, thus evidencing, as in our study, that skin
injuries were the most found AEs5.

In Piauí, 29% of the patients presented pressure ulcers, 58.3% of which
were located in the sacral region26. ese high figures, especially with
regard to the location in the sacral region, suggest that measures for
pressure ulcer prevention have not been adequately observed by the health
team.

us, it is necessary to adopt measures to prevent pressure ulcers. In
addition to providing an adequate nutritional contribution, body hygiene
and use of moisturizers and humectants for skin, it is of great importance
to protect bony protrusions, identify risk factors targeting treatment,
make record of skin changes, make use of risk assessment scale, change
of decubitus every two hours and, among others, monitor and register
interventions and their respective results27.

In Canadian and North American studies19-20, the drug-related AEs
were the second largest group, with 21% and 20.2%, respectively. In the
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city of Ribeirão Preto, SP, the incidence of drug-related adverse events in
the ICU was 18.9%, of which the wrong time corresponded to 35.3%,
wrong annotation to 23.5%, wrong dose to 17.6%, and dose omission to
5.9%28. However, in the present study, dose omission corresponded to
50.5% of drug events. Due to the wide variety of drug-related AEs, there
is a need to monitor these errors, as well as to identify the factors related
to their occurrence. In addition, the health team must observe the nine
criteria for drug administration (right patient, right drug, right route,
right dose, right time, right documentation, right action, right form, right
response)29.

In 2015, a study in Jerusalem found that patients with pressure ulcer
in the sacral region had lower survival rates than those without pressure
ulcer (70 days versus 401 days)30.

A study conducted in Canada in 2008 showed that the risk of death
was 1.4 times higher; in France, the risk was about twice as high in patients
who presented high SAPS3, a figure below that found in our study21.
In the present study, advanced age and the presence of infection also
increased the risk that the individual affected by an AE evolved to death
by 1.57 and 2.62 times, respectively. In the US, sepsis had a significant
impact on the mortality of individuals over the age of 60, increasing by
almost two times the risk of death, as well as old age itself at 1.04 times
and Charlson at 1.14 times31.

e variable number of adverse events was shown as a protection fator,
reducing the risk of death by up to 88% in the occurrence of three or
more no-ninfectious AE. It is believed that this peculiarity is due to the
fact that the team pays greater attention during the care given to these
patients in order to avoid the occurrence of new events. However, it
must be emphasized that, regardless of the number of adverse events, its
occurrence is associated with an increase in deaths in patients admitted
to the ICU15.

e impact of the occurrence of adverse events in intensive care is very
large. Although there are few studies on this subject in Brazil, the results
are worrisome, especially when considering the issue of underreporting
that continues to occur due to fear of punishment or medical and legal
sanctions and lack of surveillance (32.

Considering the retrospective design of this study, we are not allowed
to evaluate other information necessary to better explain the work and,
despite the large number of adverse events identified, it is possible that
this number is even greater when considering underreporting.

However, as strengths, it is due to its outline that this study contributes
in a positive way to allow inferences of its results, in addition to its
unprecedented nature, since any work on the subject in the Amazon
region is unknown, which favors the knowledge of the reality on this
subject in Brazil.
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Conclusion

Patients who had suffered an adverse event and who were more than
50 years of age, with infection/sepsis, greater severity, i.e. SAPS 3 > 30
and Charlson > 1, presented a higher risk of death; however, the greater
number of AEs did not contribute to increase the risk of death among the
evaluated patients.

e notification of adverse events in the intensive care unit is an
important way to control the quality of care, because the identification
of failures allows investing in preventive measures and, thus, avoiding
damages to the patients. In order to reduce the occurrence of non-
infectious AEs, it is necessary to invest in qualification and updating of
the professionals involved in the assistance, enough human resources to
meet the demand, physical structure and adequate technology.
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