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Abstract
This study sought to evaluate the occurrence of adverse events and their
impacts on length of stay and mortality in an intensive care unit (ICU).
This is a prospective study carried out in a teaching hospital in Rio de Janeiro, Brazil. The cohort included 355 patients over 18 years of age admitted to the ICU between August 1, 2011 and July 31, 2012. The process we
used to identify adverse events was adapted from the method proposed by
the Institute for Healthcare Improvement. We used a logistical regression
to analyze the association between adverse event occurrence and death,
adjusted by case severity. We confirmed 324 adverse events in 115 patients admitted over the year we followed. The incidence rate was 9.3 adverse events per 100 patients-day and adverse event occurrence impacted
on an increase in length of stay (19 days) and in mortality (OR = 2.047;
95%CI: 1.172-3.570). This study highlights the serious problem of adverse events in intensive care and the risk factors associated with adverse
event incidence.
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Introduction
Patients with severe conditions, who are hemodynamically unstable and subjected to several diagnostic-therapeutic interventions have a higher
risk for adverse events. The complexity of care for
critical patients requires advanced technology
and specialized professionals able to immediately intervene in any change in their clinical condition 1,2,3,4. Intensive care units (ICU) concentrate
patients with this profile, however, there is a high
frequency of adverse events in hospital wards 5,6.
Standardization of processes and adoption of
restrictive measures are not enough to explain
this pattern. Studies that evaluate adverse events
occurrence should therefore consider a complex
set of factors that include the severity of the case,
the quality of care and the institutional context.
Advanced age, comorbidities, compromised
kidney and liver functions, lower levels of consciousness, polypharmacy use, inappropriate
drug administration, invasive procedures and
long hospital stays are risk factors associated
with adverse events occurrence 7,8,9, defined as
an incident that produces a damage or lesion
on the patient that is attributed to care 10. These
events compromise the quality of care and may
lead to death, disability, loss of confidence in and
dissatisfaction with the service 11.
Adverse events incidence varies between 0.87
to 34.7 per 100 patients admitted to ICUs 1,2,4,12,
13,14,15,16,17,18,19,20. The high variability observed
in estimates can be partly explained by notification and information obtainment mechanisms,
and processes for classifying the event and possible damage (who determines the classification
and how). The most frequently used methods in
investigating adverse events are voluntary notification and retrospective review of medical records, which have limitations in identifying associated risk factors and determining the chain of
causality 15,21,22,23.
Studies that used combined methods, such
as reviewing medical records, direct observation
and voluntary notification, favor the identification of a higher proportion of adverse events
1,13,17. Three cohort studies conducted by Rothschild et al. 1 and Foster et al. 13,15 used a combination of these methods and found, respectively,
20.2%, 19% and 24.6% of adverse events in hospitals. In these studies, the most frequent adverse
events were infections associated with care, procedure complications and adverse drug events.
In Brazil, the main studies that analyzed adverse
events in intensive therapy used a sectional approach with medical record review or voluntary
notification 21,22,23. In a cohort study on 195 patients admitted for clinical reasons in São Paulo,
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81.7% had an adverse events. The most frequent
events were related to procedures/clinical process and adverse drug events 24.
Given the lack of longitudinal studies seeking
to investigate patient safety incident, particularly
those resulting in damage, and the vulnerability
to adverse events of patients with severe cases
in intensive therapy, we believe it is crucial to
evaluate patient profile and type of damage resulting from care. This study sought to evaluate
adverse events occurrence and their impact on
length of hospital stay and mortality in a teaching
hospital ICU.

Methods
This is a concurrent cohort study of patients over
18 years of age admitted to the ICU of a teaching
hospital located in Rio de Janeiro city, Brazil. We
considered eligible patients admitted between
August 2011 and July 2012. Of these, 23 were considered ineligible due to the following criteria:
under 18 years of age (n = 12), length of ICU stay
under six hours (n = 5), absence of a signed Informed Consent Form by a legal representative
(n = 6) (Figure 1). Patients were followed from
admission to the ICU until discharge, transfer to
a hospital ward or death. There were no losses
during follow up.
We analyzed harmful incident/adverse
events, evaluating events associated with care
which reached the patient and caused harm (lesion or damage) and disregarding those related
to the underlying disease 10. Incidents were identified based on tracking criteria adapted from the
method proposed by the Institute for Healthcare
Improvement (IHI) 25. Of the trigger tool proposed by the IHI, we used one related to health
care, four related to intensive care and twelve related to medication use.
Identification and confirmation of incidents
involved three evaluation stages. The first, based
on explicit criteria (trigger tool) and stimulated
voluntary notification, was carried out by two
nurses through daily, prospective review of medical records. This daily review involved 17 trigger
tool in the following sections of the medical record: discharge summary, medication and nurse
prescriptions, progress notes, medical procedures and laboratory exams. Information related
to the interdisciplinary team’s progress notes,
to laboratory exams and to the discharge summary were directly collected from the electronic
records. Data related to prescribed medication
and capillary glycemia results were extracted
from the printed prescriptions. In order to identify the trigger tool “excessive sedation/presence

ADVERSE EVENTS IN THE INTENSIVE CARE UNIT

of hypotension”, we required data from the daily
evaluation of arterial pressure values, manually
recorded in a form. The presence of at least one
trigger tool guaranteed case selection for the second evaluation stage.
On the second stage, medical records considered eligible were re-evaluated by two experienced nurses in order to identify evidences of
damage attributed to care. In cases in which information recorded on the medical records was
insufficient for evaluation, complementary data
were drawn from diverse sources (nursing records, change of shift reports, consultations with the
medical, nursing and physiotherapy teams).
On the last stage, we confirmed incidents
through expert consensus (one doctor, one pharmacist and two nurses). Medical records with
possible adverse events were submitted to clinical
evidence evaluation and adverse events confirmation by the experts. We used the Naranjo algorithm in judging and establishing a causal relationship for adverse events related to medication 26.
We resolved divergences through consensus
based on clinical judgment. We excluded events
that took place outside the period when patients
were in the ICU.
We classified adverse events into groups, following World Health Organization (WHO) guidelines 10. Adverse events were sorted into these
groups based on incident origin and shared characteristics. Groups were classified into five types:
“clinical process/procedure” (pressure ulcer,
failure to carry out a recommended procedure,
complications from procedures such as orotracheal intubation, gastric catheterization, urinary catheterization, venous puncture, arterial
puncture, problems in ventilation handling, and
diagnostic error), “healthcare-associated infections” (bloodstream infection, respiratory tract
infection, urinary tract infection), “intravenous
medication/fluids” (dose error, dose omission,
wrong scheduling, contraindications and medication past the expiration date), “medical device/
equipment” (equipment failure/damage) and
“infrastructure/buildings/fixtures” (water supply shortage). Since we were studying incidents
that occurred in intensive care, we did not evaluate surgical infections resulting from procedures
carried out in the operating room.
We classified pressure ulcers according to the
European Pressure Ulcer Advisory Panel (EPUAP)
and the National Pressure Ulcer Advisory Panel
(NPUAP) 27 in: stage I, stage II, stage III, stage IV
and other stages.
In order to evaluate case severity, we used the
Charlson comorbidity index (CCI), which quantifies a patient’s risk of death. We calculated the CCI
according to the algorithm developed by Quan et

al. 28, adapted for the International Classification
of Diseases, 10th revision (ICD-10).
The covariates we analyzed were related to
age, sex, educational level, severity profile, number of comorbidities, length of hospital ward stay,
length of ICU stay, number of medications, vasoactive amine use and sedative use.
For average comparison, we used Student’s t
test for the independent samples. For the comparative analysis between categorical variables,
we used the chi-squared test with Yate’s correction and Fisher’s exact test. Results were considered statistically significant for a p-value < 0.05.
We calculated the following frequency measures: proportion of patients with adverse events
(number of patients with at least one adverse
event/patient total), adverse event incidence rate
(number of new adverse event cases/sum of time
in which individuals were at risk for developing
adverse event), crude mortality rate (number of
deaths/sum of time in which individuals were at
risk), proportion of patients with a pressure ulcer
(number of patients with at least one pressure
ulcer/patient total), pressure ulcer incidence rate
(number of pressure ulcers/sum of time in which
individuals were at risk for developing a pressure
ulcer), proportion of patients with an adverse
drug event (number of patients with at least one
adverse drug event/patient total), adverse drug
event incidence rate (number of adverse drug
events/sum of time in which individuals were at
risk for developing an adverse drug event) and
proportion of patients with infection associated
with care (number of patients with at least one
infection/patient total).
We calculated survival considering the interval between when a patient entered the cohort
(date of ICU admission) until the moment of
death or censoring. In the exploratory analysis,
in order to identify adverse events impact during
hospital stay, we compared survival curves using
the Kaplan-Meier method. The times until the
outcome were compared through nonparametric tests, log-rank and peto, which enable us to
verify if there is a significant difference between
the groups in terms of survival.
We evaluated the association between adverse event occurrence and the outcome (death
in the ICU) through multivariate logistical regression models that estimated the odds ratio. We
used the following explanatory variables in the
analysis: age (in years), sex (female, male), total
CCI score, adverse event occurrence and reason
for ICU admission (clinical, surgical). We included risk adjustment variables (sex, age and Charlson index) in all models. We used a significance
level of 0.10. We verified the final model’s fit with
deviance, Hosmer-Lemeshow and Pearson tests.
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For the statistical analyses, we used the open
software R 3.1 (The R Foundation for Statistical Computing, Vienna, Austria; http://www.rproject.org).
This study was approved by the Ethical Review Board of the hospital we studied, process
number 171/10.

Results
There were 355 patients in the cohort, with an average age of 60.2 years (standard deviation ‒ SD =
17.9). Of the patients, 25.2% were over 74 years of
age, most had comorbidities related to the Charlson index (Figure 1; Table 1). Of the clinical conditions included in the index, the most frequent
were malignant neoplasias (26.6%) and diabetes
(17.9%). Comorbidities related to lung, liver and
kidney diseases were reported in, respectively,
7.9%, 6.9% and 6.7% of admissions. Of the 355
admissions, 28.2% presented a Charlson index
score equal to or higher than 3 and had, therefore, a high risk for death.
We evaluated 4,129 trigger tool in 311 patients with potential adverse events through
daily, prospective medical record review and
stimulated voluntary notification; 155 cases were
re-evaluated by experts in a consensus meeting.
We confirmed 324 adverse events in 115 patients
(Figure 1).
In the cohort, 32.4% of patients had adverse event (115 of 355; 95%CI: 27.7-37.4). The
incidence rate was 9.4 adverse events per 100
patients-day (324 out of 3,448 patients-day) and
there were, on average, 2.8 adverse events per patient (324 for 115).
Most patients were admitted for surgical reasons (74.9%) during admission to the ICU. Average hospital ward stay was 9.9 days (SD = 17.6)
and average ICU stay was 8.9 days (SD = 11.7),
varying between 1 to 248 days (Table 1). Patients
with adverse event had the longest average ICU
stay, when compared to those without adverse
event (p-value ≤ 0.000).
There was no statistically significant relationship between adverse event occurrence and
characteristics related to case severity (age, sex,
Charlson index). However, there was a significant relationship regarding number of comorbidities (directly proportional). Variables related to the care process (specialty, drug therapy
and length of stay) were statistically significant
(Table 1).
The number of medications were directly related to adverse event occurrence. Use of five medications or more concentrated around 98.3% of
adverse event. Vasoactive amine use and sedative
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use were associated with adverse event occurrence (p-value < 0.000) (Table 1).
During the ICU stay, 23.4% of patients died.
The intensive care crude mortality rate was 2.4
per 100 patients in the period (83 out of 3,448
patients-day). Out of the 115 patients who had
adverse event, 35.6% died.
The distribution of the likelihood of survival
in relation to length of ICU stay merits discussion. Since the observed differences were significant in the peto and log-rank tests (peto: Chisq =
15.2, p = 0.000; log-rank: Chisq = 15.2, p = 0.000),
there are differences in the variation of the likelihood of dying over time. Median length of stay
among patients with and without adverse event
was, respectively, 34 and 15 days. The group with
adverse event had a higher survival than the
group without adverse event, a paradox apparently associated with case severity and reverse
causality (Figure 2).
The highest proportion of adverse event was
related to what the WHO classifies as “clinical
process/procedure” (59.3%). Of these adverse
events, 156 were due to pressure ulcers (48.2%),
17 were due to damage from vascular catheter
handling (5.3%), 15 were due to damage from
ventilation handling (4.6%), two were due to damage from urinary catheter handling, one was
due to damage from gastric catheter handling
(0.6%) and one was due to hypoglycemia (0.3%)
(Table 2). The proportion of patients who had at
least one pressure ulcer was 19.7% (95%CI: 15.523.8). The incidence rate was 4.5 ulcers per 100
patients-day (156 out of 3,448 patients-day).
Among adverse events associated with intravenous medication/fluids, 34 were due to arterial
hypotension (10.5%), 16 were due to hypoglycemia resulting from insulin and oral hypoglycemics use (5%) and five were due to nausea/vomiting (1.6%) (Table 2). The proportion of patients
who had adverse drug events was 13.8% (95%CI:
10.6-17.8) and the incidence rate was 2.3 per 100
patients-day (79 out of 3,448 patients-day).
Thirty-two patients had 51 adverse events
of healthcare-associated infection, a proportion
of 9%. Primary bloodstream infection (6.1%),
pneumonia (4.7%) and central vascular access
infection (3.4%) were the most common types
(Table 2).
Considering death as an outcome, we adjusted the three models in order to estimate the
effect of the association between adverse event
occurrence and death (Table 3). In the final model (model 3), we included the patient risk adjustment variables, adverse event occurrence
and reason for admission to the unit. Variables
age and adverse event had positive coefficients,
that is, each one year increase in patient age
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Figure 1
Flow chart representing the study population and adverse events detected, at an universitary hospital intesive care unit (ICU).
Rio de Janeiro, Brazil, August 2011 to July 2012.

(OR = 1.020; 95%CI: 1.005-1.037) and adverse
event occurrence (OR = 2.047; 95%CI: 1.1723.570) led to an increase in the odds of dying in
intensive care. The variable surgical reason for

ICU admission had a protective effect (OR =
0.166; 95%CI: 0.093-0.297).
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Table 1
Admission characteristics of patients admitted to an universitary hospital intensive care unit (ICU), according to occurrence of adverse events. Rio de Janeiro,
Brazil, August 2011 to Jul.
Characteristics

No adverse events

With adverse events

Total

n (%)

n (%)

n

60.2 (16.6)

60.1 (20.5)

60.2 (17.9)

0.962

Female

123 (51.2)

66 (57.4)

189

0.331

Male

117 (48.7)

49 (42.6)

166

Black

35 (15.2)

11 (11.0)

46

Brown

64 (27.8)

41(41.0)

105

White

131 (57.0)

58 (58.0)

189

Average age [years (SD)]

p-value

Sex

Race/Color
0.143

Educational level
6 (2.7)

6 (5.7)

12

Primary education

Illiterate

130 (58.0)

70 (66.0)

200

0.134

Secondary education

70 (31.3)

26 (24.5)

96

University education

18 (8.0)

4 (3.8)

22

0

48 (20.0)

23 (20.0)

71

≥1

192 (80.0)

92 (80.0)

284

1.11 (0.78)

1,28 (0.95)

1.16 (0.84)

0.089

Clinical

47 (19.6)

42 (36.5)

89

0.000

Surgical

193 (80.4)

73 (63.5)

266

1-4

134 (55.8)

50 (43.5)

184

5-9

36 (15.0)

17 (14,8)

53

CCI [score]

Average number of comorbidity (SD)

1.000

Admission type

Length of hospital ward stay [days]
0.050

10 or more

70 (29.2)

48 (41.7)

118

Average time (SD)

9.3 (19.3)

11.0 (13.1)

9.9 (17.6)

0.326

1-4

169 (70.4)

22 (19.1)

177

0.000

5-9

52 (21.7)

28 (24.3)

81

Length of ICU stay [days]

10 or more

19 (7.9)

65 (56.6)

97

Average time (SD)

4.6 (4.5)

17.7 (16.3)

8.9 (11.7)

0.000
0.000

Number of medications used during hospitalization
1-4

46 (19.2)

2 (1.7)

48

5 or more

194 (80.8)

113 (98.3)

307

No

179 (74.6)

40 (34.8)

219

Yes

61 (25.4)

75 (65.2)

136

No

156 (65.0)

25 (21.7)

181

Yes

84 (35.0)

90 (78.3)

174

Vasoactive amine use
0.000

Sedative use
0.000

CCI: Charlson comorbidity index; SD: standard deviation.

Discussion
In this study, adverse event incidence was high,
higher than estimates from international stud-
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ies which also used a combination of methods
in detecting events 1,13,15,19,20. This divergence is
in part due to operational differences in adverse
event and damage definitions present in the
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Figure 2
Survival curve (Kaplan-Meier) by adverse events occurrence in an universitary hospital intensive care unit (ICU). Rio de Janeiro, Brazil, August 2011 to July 2012.

International Classification for Patient Safety
(ICPS) 10 on which this study was based. Additionally, the trigger tool proposed by the IHI 25
are considered highly sensitive for identifying
events 29. A study carried out in the United States
that combined different strategies verified that
20.2% of patients had adverse events (3.62 adverse events per 100 patients-day) 1. In Canada,
in 2008 and 2011, studies detected, respectively,
19% 13 and 24.6% of patients with adverse events
(4.50 adverse events per 100 patients-day) 15.
In comparisons with studies that only used
medical record review, the differences are even
greater 2,12,14.
In Brazil, studies by Nascimento et al. 22 and
Beccaria et al. 21, which evaluated events that
could possible cause, or did cause, damage to
patients in intensive care, respectively identified
a total of 229 adverse events through notification
and 550 adverse events through clinical monitoring. The method used in identifying incidents,
the data extraction technique, the rationality
used in selecting a possible incident and the incident confirmation definition and process may
explain a large part of the variability of adverse
event estimates.
Differences in adverse event identification
strategies interfered with comparability between
this study’s estimates and those observed in the
literature. We believe that using a combination
of methods (medical record review, observation

of care and notification) favored the detection
of a higher proportion and spectrum of incident types. Nonetheless, use of these strategies
in this study was not efficient in identifying
near misses.
Adverse events were associated with an increase in average length of ICU stay. There was
a statistically significant association between
adverse event and mortality. The impact on increased length of stay and on mortality for patients who suffered adverse event in intensive
care is a serious problem resulting from damages
associated with care and shows the need for actions directed at the care process and at incident
reduction. Length of stay may vary according to
patient and hospital characteristics. Stays that
are significantly shorter than expected may indicate the presence of efforts directed at reducing costs through premature patient discharge
or greater case severity (high mortality in the first
days/hours). On the other hand, stays that are
significantly longer than expected may indicate
low quality of care, since this pattern can result
from complications arising from deficient care
(or adverse event presence).
Adverse event occurrence was associated
with an increase of 19 days in the average length
of ICU stay, lower than results found by Forster
at al. 13 (more than 31 days of hospital stay) and
higher than results found by Ahmed et al. 20 (2.4
days of ICU stay). The relationship between
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Table 2
Distribution of adverse events types identified in patients admitted to an universitary hospital intensive care unit (ICU). Rio de Janeiro, Brazil, August 2011 to
July 2012.
Adverse event type/Description of the adverse event

Type of failure

Adverse event frequency
n (%)

Clinical process/procedure
Pressure ulcer
Damage from vascular catheter handling

192 (59.3)
Failure in strategies to prevent pressure ulcers

156 (48.2)

Failure in insertion procedure, handling and maintenance

17 (5.3)

of central venous catheter
Failure in insertion procedure, handling and maintenance
of arterial catheter
Damage from ventilation handling

Failure in orotracheal intubation procedure
Failure in handling and maintaining orotracheal tube/
tracheostomy

15 (4.6)

Failure in orotracheal extubation
Damage from urinary catheter handling

Failure in insertion procedure, handling and maintenance

2 (0.6)

of urinary catheter
Damage from gastric catheter handling

Failure in insertion procedure, handling and maintenance

1 (0.3)

of gastric catheter
Hypoglycemia

Failure in evaluating and treating delirium

Intravenous medication/fluids
Arterial hypotension

1 (0.3)
79 (24.4)

Failure in oral/venous antihypertensive use, venous

34 (10.5)

coronary vasodilator, opioid analgesic use and
benzodiazepine use
Hypoglycemia

Failure in insulin use and in oral hypoglycemics use

16 (5.0)

Nausea/Vomiting

Failure in opioid analgesic use and in antifungal use

5 (1.6)

Failure in use of tuberculosis treatment plan (rifampicin,

4 (1.3)

Cutaneous rash

isoniazid, pyrazinamide and ethambutol) and in
anticonvulsant use
Hepatotoxicity

Failure in use of tuberculosis treatment plan (rifampicin,

3 (0.9)

isoniazid, pyrazinamide and ethambutol)
Bleeding

Failure in anticoagulant use

3 (0.9)

Ecchymosis

Failure in anticoagulant use

3 (0.9)

Failure in opioid analgesic use and in anticonvulsant use

2 (0.6)

Failure in antiemetic use

2 (0.6)

Bradycardia

Failure in antiarrhythmic use

2 (0.6)

Hematuria

Failure in anticoagulant use

2 (0.6)

Failure in inhaled antibiotic use

1 (0.3)

Failure in use of tuberculosis treatment plan (rifampicin,

1 (0.3)

Pruritus
Akathisia

Bronchospasm
Pancreatitis

isoniazid, pyrazinamide and ethambutol)
Arterial hypertension

Failure in administration of antihypertensive

Healthcare-associated infection
Primary bloodstream infection

1 (0.3)
51 (15.7)

Failure in preventive measures against healthcare-

20 (6.1)

associated infection
Pneumonia
Central vascular access infection

Failure in preventive measures against hospital pneumonia

15 (4.7)

Failure in preventive measures against healthcare-

11 (3.4)

associated infection
Urinary tract infection

Failure in procedure for placement, management, and

3 (0.9)

maintenance of urinary catheter
Peripheral vascular access infection

Failure in preventive measures against healthcareassociated infectio

(continues)
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Table 2 (continued)
Adverse event type/Description of the adverse event

Type of failure

Adverse event frequency
n (%)

Medical devices/Equipment
Cardiorespiratory arrest

Failure in mechanical ventilator

1 (0.3)

Failure in dialysis treatment due to lack of running water

1 (0.3)

Infrastructure/Building/Fixtures
Metabolic acidosis

supply
Total

324 (100.0)

Table 3
Multivariate analysis (logistical model) of variables associated with death in patients admitted to an universitary hospital
intensive care unit (ICU). Rio de Janeiro, Brazil.
Model 1

Model 2

Model 3

OR (95%CI)

OR (95%CI)

OR (95%CI)

Sex
1.205 (0.733-1.982)

1.290 (0.774-2.148)

1.339 (0.775-2.312)

Age

Male

1.002 (1.002-1.032)

1.017 (1.002-1.032)

1.021 (1.005 -1.037)

CCI

1.070 (0.926-1.237)

1.054 (0.909-1.221)

1.121 (0.957-1.315)

-

2.658 (1.587-4.451)

2.047 (1.172-3.570)

-

-

0.166 (0.093-0.297)

Occurrence of adverse events
Yes
Reason for admission
Surgical

95%CI: 95% confidence interval; CCI: Charlson comorbidity index; OR: odds ratio.

adverse event and length of ICU stay signals the
possibility of reverse causality. The exposure
(length of stay) may be influenced by the outcome’s (adverse event) occurrence. Generally
speaking, patients with less severe cases spend
less time in intensive care and those who die
within the first days do not have adverse events.
However, patients with long stays often have
more severe cases and suffer adverse events. In
order to evaluate the impact of adverse events
impact, the Ibero-American Study on Adverse
Events (IBEAS) recommends considering length
of stay attributed to adverse event, difference in
length of stay with and without AE and additional procedures/treatments due to adverse event
occurrence 30.
The proportion of deaths in intensive care
in this study was similar to that of the Canadian
study 13 (25%; 95%CI: 19-31) in that patients with
adverse events had higher odds of dying in intensive care. A cohort study carried out in French
ICUs identified a positive association between
occurrence of two or more adverse events and

death (OR = 3.09; 95%CI: 1.30-7.36) 14. Brazilian
studies evaluated the association between adverse events and hospital mortality and found
a higher risk in their estimates than this study
31,32,33. However, these studies 31,32,33 did not involve patients in intensive care and used different methods, which prevents us from establishing a parallel with their results.
Age was associated to risk of death. On the
other hand, a surgical reason for admission was
a protective factor. Studies have shown that advanced age, high Charlson score, emergency admission and adverse events occurrence are risk
factors for mortality 13,32,33.
The main types of events with damage that
we identified were related to clinical processes/
procedures, medication and infections associated with care. Among the adverse events that
took place in intensive care, most were related
to clinical processes/procedures. Of these, pressure ulcers were the most common, followed by
damage from vascular catheter handling and
damage from ventilation handling. In this study,
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the proportion of adverse events resulting from
complications from procedures – damage from
vascular catheter handling, damage from failure
in ventilation handling, damage from urinary
catheter handling, damage from gastric catheter
handling (10.8%) – was lower than that found by
Forster et al. 15, i.e., 23%. A possible explanation
for this fact is that Forster et al. 15 use the taxonomy “avoidable and potential adverse event”,
including cases of errors which lead to a potential damage to the patient. A study by Zambon 24
detected 1,126 adverse events in an ICU, of
which 54% were due to clinical processes/procedures, 25.8% were related to medication, 13.9%
were related to nutrition and 5.5% were related
to infections.
In the literature, the incidence of pressure ulcers in intensive care varies between 3.3% and
19.6% 34,35,36. Forster et al. 15 did not identify this
event in a Canadian ICU, something unusual
in Brazil. In Brazilian ICUs, the incidence was
much higher (31% to 62.5%) 37,38,39. In this study,
19.71% of patients developed pressure ulcers,
an estimate that is comparable to international
studies and inferior to national studies.
In a study carried out in France, 34.7% of patients admitted to an ICU had adverse events related to procedures 17; hospital infections were
considered a complication from procedures. In
this study, infections were evaluated separately
and affected 9% of patients. The most frequent
types of infections were primary bloodstream infections, pneumonia and central vascular access
infections. The literature shows that the occurrence of pneumonia associated with mechanical
ventilation, surgical site infections and bloodstream infections associated with intravascular
devices affect between 5% and 10% of hospitalized patients 40,41,42. Infections associated with
central venous catheters, in particular, represent
an increase in mortality, length of stay and hospitalization costs. It is estimated that around 60%
of nosocomial bacteremias are associated with
some intravascular device 41,42,43.
The proportion of patients who had adverse
drug events was 13.8%. This was the second
most frequent type of event. The incidence of
adverse drug events in this study was similar to
that found in other studies: Switzerland (15.4%),
England (15.8%) and United States (16.4%) 4,40,44.
Brazilian studies conducted by Rozenfeld et al.
45, Roque & Melo 46, Giordani et al. 47 and Reis &
Cassiani 23 identified the occurrence of adverse
drug events, with frequencies between 7% and
15.6%, similar to that of this study. These studies
23,45,46,47 were based on the approach proposed
by IHI 25, using trigger tool, showing reproducibility in other contexts.
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Arterial hypotension was the main adverse
drug event identified in this study. Hypotension
events were related to the use of antiarrhythmics, coronary vasodilators, antihypertensives,
diuretics, general anesthetics, opioid analgesics
and benzodiazepines. Among antihypertensives,
sodium nitroprusside was associated with most
hypotension episodes. Failures in monitoring
hourly arterial pressure and in dose readjustment were the main factors that contributed to
hypotension events.
We detected 16 hypoglycemia events associated with use of oral hypoglycemics, regular and
NPH insulin, and one related to interruption of
enteral nutrition. In this study, we identified all
glycemias equal or inferior to 50mg/dL, however,
only episodes related to medication use were
considered adverse events. Hypoglycemia events
that met the established cutoff point and were
not related to medication use were not submitted
to expert evaluation.
The IHI 25 does not recommend using decision algorithms in evaluating adverse drug
events. However, just as in other studies 23,47,
in this study, we used the Naranjo et al. 26 algorithm in order to evaluate the causality of adverse
drug events. The use of this algorithm reduced
judgment subjectivity in the consensus meetings. Nonetheless, all divergences were resolved
through clinical judgment.
Electronic record use facilitated the data
collection process. Information related to the
interdisciplinary team’s progress notes, laboratory exams and discharge summary were wholly
consulted in the computer system of the hospital
we studied. Nonetheless, we had to manipulate
printed prescriptions and glycemia recording
forms, increasing time spent on data collection.
Electronic records and printed prescriptions
avoided illegibility and favored chronological
analysis of events. Access to electronic records
and to the data collection form regarding medication prescription enabled us to quickly check
data and favored the analysis of timing in identifying and confirming a potential event in the
expert consensus stage.
Longitudinal studies produce better clinical
evidences, favoring the identification and analysis of adverse events, in describing risk factors
associated with adverse event occurrence and
determining the chain of events. This approach
guarantees the maintenance of timing when
evaluating causal relationships, a criterion that
cannot be guaranteed in cross-sectional studies 48. The characteristics of the problem impose
challenges that may not always be solved in the
early stages of exploratory analyses of repeated
measures. These are different events that may

ADVERSE EVENTS IN THE INTENSIVE CARE UNIT

occur more than once for a single patient, may
result from the same risk factor and take on different configurations. For this reason, it is crucial
that we advance on the appropriate modeling for
repeated measures, considering observation correlation and dependence.
One limitation of this study is the occurrence
of non-diferential classification errors, which
result from the degree of imperfection in which
information is obtained for the study group. This
type of error is not related to the exposure/outcome level, and is considered an inherent problem of data collection methods 48.

Conclusions
The occurrence of adverse events represents a
serious problem for intensive care and impacts
length of stay and mortality, increasing both.
Determining adverse event magnitude, patient

profile and factors associated with occurrence
of damage resulting from care is a crucial issue in improving quality and patient safety. We
emphasize the need to strengthen safety culture
in order to intervene in the care process and establish a commitment to safety at all levels of
health organization.
In Brazil, there are few longitudinal studies
seeking to identify risk factors associated with
event incidence. New studies must not only describe the temporal tendency, but also take into
account the correlation between successive measures and estimate the rate of change over time.
The used of a combination of adverse event
tracking methods enables us not only to obtain
information through medical records, but also
evaluate and discuss events with the professionals involved in the case. However, the method requires time and trained observers, and is costly
to institutions.
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Resumo

Resumen

Este estudo teve como objetivo avaliar a ocorrência
de eventos adversos e o impacto deles sobre o tempo
de permanência e a mortalidade na unidade de terapia intensiva (UTI). Trata-se de um estudo prospectivo desenvolvido em um hospital de ensino do Rio de
Janeiro, Brasil. A coorte foi formada por 355 pacientes
maiores de 18 anos, admitidos na UTI, no período de
1o de agosto de 2011 a 31 de julho de 2012. O processo de identificação de eventos adversos baseou-se em
uma adaptação do método proposto pelo Institute
for Healthcare Improvement. A regressão logística foi
utilizada para analisar a associação entre a ocorrência de evento adverso e o óbito, ajustado pela gravidade do paciente. Confirmados 324 eventos adversos
em 115 pacientes internados ao longo de um ano de
seguimento. A taxa de incidência foi de 9,3 eventos adversos por 100 pacientes-dia, e a ocorrência de evento
adverso impactou no aumento do tempo de internação (19 dias) e na mortalidade (OR = 2,047; IC95%:
1,172-3,570). Este estudo destaca o sério problema dos
eventos adversos na assistência à saúde prestada na
terapia intensiva e os fatores de risco associados à incidência de eventos.

Este estudio tuvo como objetivo evaluar la ocurrencia
de eventos adversos y el impacto de los mismos sobre el
tiempo de permanencia y mortalidad en una unidad
de cuidados intensivos (UCI). Se trata de un estudio
prospectivo, desarrollado en un hospital universitario
de Río de Janeiro, Brasil. La cohorte estaba formada
por 355 pacientes mayores de 18 años admitidos en la
UCI, durante el período del 1o agosto de 2011 al 31 de
julio de 2012. El proceso de identificación de eventos
adversos se basó en una adaptación del método propuesto por el Institute for Healthcare Improvement. La
regresión logística fue utilizada para analizar la asociación entre la ocurrencia de evento adverso y el óbito,
ajustado por la gravedad del paciente. Se confirmaron
324 eventos adversos en 115 pacientes internados a lo
largo de un año de seguimiento. La tasa de incidencia
fue de 9,3 eventos adversos por 100 pacientes-día y la
ocurrencia de evento adverso impactó en el aumento
del tiempo de internamiento (19 días) y en la mortalidad (OR = 2,047; IC95%: 1,172-3,570). Este estudio
destaca el serio problema de los eventos adversos en
la asistencia a la salud prestada en cuidados intensivos y los factores de riesgo asociados a la incidencia
de eventos.
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