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Abstract

Objectives: To describe causes of death and factors involved in the decision-making process related to life
support limitation at three university-affiliated pediatric intensive care units in the south of Brazil.

Methods: A retrospective study was conducted, based on a review of the medical records of all deaths occurring

during 2002 at three pediatric intensive care units in Porto Alegre. Three previously trained pediatric fellows from
each service performed the study. Data were assessed relating to general case characteristics, causes of death
(failed cardiopulmonary resuscitation, brain death, do-not-resuscitate orders, withholding or withdrawing life-
sustaining treatment - the last three modes were classified as the life support limitation group), length of stay in
hospital, end-of-life plans and the participation of patients’ families and Ethics Committees. The Student t test, Mann
Whitney, chi-square, odds ratio and multivariate analyses were used for comparisons.

Results: Close to 53.3% of fatal cases had received full cardiopulmonary resuscitation. The incidence of life
support limitation was 36%, with statistical differences (p = 0.014) between the three hospitals (25 versus 54.3 and
45.5%, respectively). The most frequent form of life support limitation was a do-not-resuscitate order (70%). Life
support limitation was associated with the presence of chronic disease (odds ratio = 8.2; 95%CI 3.2-21.3) and length
stay in the pediatric intensive care unit (odds ratio = 4.4; 95%CI 1.6-11.8). The rate of involvement of families and
Ethics Committees in the decision-making process was lesser than 10%.

Conclusions: Cardiopulmonary resuscitation is offered more frequently than is observed in northern countries.
In contrast, life support limitation is offered through do-not-resuscitate orders. These findings and the low
participation of the families in the decision-making process reflect the difficulties to be overcome by those

professionals who are responsible for handling critically ill children in southern Brazil.
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Introduction

In the last few decades, technological improvement and
sophistication of intensive care on a worldwide basis have
allowed for the increased survival of a large number of
patients with incurable diseases and with a poor prognosis.
However, prolongation of life is often attained at the cost of
patients’ and family’s suffering. The end of life of ICU
patients is no longer an intimate moment shared only
among family and friends; it has become a solitary moment
surrounded by technology and, not uncommonly, pain.!

Several studies have been published, especially in the
USA, since 1990, that question the principle of “life at any
cost.”2:3 End-of-life decisions are now widely discussed,
placing a high value on the respect for the patient, including
a growing concern with maintaining dignity at the end of life
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and humanization of death.4 Concomitantly, the concept of
life support limitation (LSL), which includes do-not-
resuscitate orders, and withholding and withdrawal of life
support, has appeared in medical practice to avoid the use
of treatments that only prolong life but do not improve
patient outcome, usually leading to useless treatments and
needless suffering.>

Currently, 90% of deaths occurring at adult ICUs in
North America are preceded by some type of limitation of
supportive care.® Studies about modes of death at pediatric
intensive care units (PICU), conducted in Europe and in the
United States, showed an LSL incidence of 30 to 60%.7-11

In Latin American countries, which use the principles
of paternalistic medicine, too little research is carried out
into end-of-life decisions, especially regarding pediatric
patients. The death of an infant or child always involves
a lot of grief. Discussion about LSL under these
circumstances often is extremely painful, and for that
reason, it is usually avoided. The first studies about
modes of death at PICUs were published in 1993 by
Vernon. In the last decade, however, little has been
known about LSL practices in Brazil.>12 There are only
two extensive studies about this topic in Latin America:
one in Argentina, published in 2003 by Althabe et al., and
another one in Brazil, by Kipper et al. in 1999/2000.13,14

The present study was carried out to assess the modes
of death at three PICUs in southern Brazil in 2002, describing
the incidence of LSL and related factors.

Method

A cross-sectional, observational and retrospective study
was conducted, including all infants/children who died at
three referral PICUs, located in southern Brazil, in 2002.
This study was a continuation of another study undertaken
by the same authors, using the same methodology.14 The
present study was approved by the local Research and
Ethics Committees of the three hospitals involved. The
research was conducted in three tertiary referral teaching
hospitals of Porto Alegre: PICU of Hospital Sdo Lucas
(affiliated with PUCRS), PICU of Hospital de Clinicas de Porto
Alegre (HCPA) and PICU of Hospital da Crianga Santo
Antonio da Irmandade Santa Casa de Misericérdia de Porto
Alegre (ISCMPA). The three PICUs were similar, with medical
staffs comprised of professors of pediatrics, assistant
physicians and second-year and third-year resident doctors.
During duty periods, the patients were seen by two assistant
physicians and two resident doctors. The actions regarding
each patient were planned in daily meetings with the entire
staff (morning and evening rounds).

All patients who had died at these three PICUs between
January 1st and December 31st, 2002, were included in the
study. The identification of patients and of their medical
records were made by the analysis of admission to and
discharge from each PICU. Three resident doctors from each
PICU were selected for the data analysis, who independently
collected the information from the medical charts. None of
them had attended to the patients in the previous year. All
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the physicians who helped with the research received a
previous training before the data collection, in which they
had to read classic articles on "modes of death in the ICU,”
followed by simulate cases for the classification of the
modes of death and a theoretical lesson on the subject.>/15
Two sessions were necessary so that the reliability of the
data, assessed by kappa statistics, reached 0.9. Data
collection only started after this value was reached. The
data were stored in a spreadsheet specifically developed for
this purpose (when no agreement was reached - which
occurred in only 10% of medical charts -, researchers
gathered together until they reached an agreement).

The medical charts were revised considering the following
aspects: a) patient characteristics; b) length of hospital and
PICU stay; c) mode of death; d) existence of cardiopulmonary
resuscitation (CPR) simulation; e) and existence of well-
documented planned actions; f) participation of parents; g)
participation of the ethics committee.

Modes of death were defined as failure in cardiopulmonary
resuscitation (CPR) maneuvers, brain death, do-not-
resuscitate orders, and withholding and withdrawal of life
support. The latter three were classified as LSL.

Based on the records of each PICU in the last few years,
it was estimated that each unit in the year 2002 had had
around 500 admissions, with a mortality rate of approximately
10% (or 50 deaths per PICU), so the study population
ranged between 140 and 160 deaths. The continuous
variables were expressed as means and standard deviations
(SD), whereas those variables without a normal distribution
were expressed as median and interquartile range (IQR25-
75%). T tests and ANOVA were used for the comparison of
continuous variables with a normal distribution, and the
Kruskal-Wallis and Mann-Whitney tests were used for the
variables without a normal distribution (e.g.: length of stay
in the ICU, patient age, length of hospital stay). Categorical
variables were expressed as percentage values (e.g.:
frequency of LSL, frequency of deaths across hospitals) and
were compared using the chi-square test. Association tests
were also performed for some variables that could influence
the LSL decisions (e.g.: age, presence of chronic disease or
length of hospital stay). Those variables that were significant
in the bivariate analysis were analyzed together using a
multivariate analysis (odds ratio). The statistical analysis
was made using the SPSS 10.0 program.

Results

In 2002, 1,633 patients were admitted to the three
PICUs, among whom 155 died, resulting in a mortality rate
of 9.4%. Of the 155 deaths, only 150 medical charts could
be revised (49/hospital I, 42/hospital 1I, 59/hospital III),
since five medical charts (3.2%) had been lost and could not
be retrieved until the end of the data collection period.

In this sample, no sex predominance or significant
differences were observed across hospitals. The mean age
ranged from 39 to 55 months in all hospitals (medians of 15;
36 and 18 months) with no statistically significant difference
(Table 1). No significant difference was noted between the
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number of deaths that had occurred on the day shift during
the week (41.3%) and those that had occurred on the night
shift on weekends and holidays (58.7%).

The median length of hospital stay prior to admission
to the PICU was significantly higher (p < 0.001, Kruskal-
Wallis) at hospital II (13 days) compared to hospital I (0
days) and III (1 day). The overall incidence of admissions
from the emergency room of the hospital or referred from
other emergency services (direct admissions to the PICU)
was 38.3%. In this regard, hospital II showed a significantly
lower incidence (p = 0.003) of direct admissions to the
PICU than hospitals I and III (16.6 against 53 and 40.7%,
respectively).The median length of stay in the PICU was
similar in all hospitals (Table 1). In 40 patients (26.6%),
death occurred in the first 24 hours of admission to the
PICU, and no difference was observed across hospitals
(p = 0.55).

More than 50% of the deaths were of infants with
chronic diseases (62%), with no difference across
hospitals. The chronic diseases were classified as
congenital heart diseases (12), solid or nonsolid tumors
(31), bronchopulmonary dysplasia (seven), chronic
encephalopathies (20), multiple malformations (10),
neuromuscular disease (two), acquired immunological
diseases or not (nine) and liver diseases (two).

Table 1 -
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The most prevalent organ failures during hospital stay
were cardiovascularones (45.2%) followed by respiratory
ones (36.6%). It should be underscored that ten deaths
(6.6%) occurred in patients who had been admitted only
for observation.

In 53.3% (80/150) of the cases, full resuscitation
procedures were carried out. Brain death occurred in 16
cases (10.6%), whereas the remaining 54 deaths (36.1%)
occurred after some kind of LSL, which involved do-not-
resuscitate orders, and withholding and withdrawal of life
support (Table 2). The most frequent type of LSL was do-
not-resuscitate order, which occurred in 70.3% (38/54)
of LSL cases. Only five cases of life support withdrawal
were observed. In four of them, the administration of
inotropic agents was discontinued, whereas mechanical
ventilation was interrupted in one case.

The cases of brain death were excluded from the study
in order to determine and compare the incidence of LSL
and CPR at the PICUs with increased accuracy. LSL at
hospital I (25%) was significantly lower (p = 0.014) than
at hospitals II (54.3%) and III (45%). Thus, it was
possible to estimate that, at hospital I, the occurrence of
death followed by resuscitation has a relative risk of 1.45
(95%CI = 1.1-1.9) compared to the other two hospitals
(Figure 1 and Table 2).

Characteristics of hospitals and deaths concerning our study

Hospital

1 Hospital 2 Hospital 3

Characteristics of the unit

General, CC, Tx, CE

General, Tx, CE Pediatric, CC, Tx, CE

Admissions (n) 493 550 590
Deaths n (%) 49 (9.9) 42 (7.2) 59 (10)
Age (months)

Mean+sd 39.4+£50.6 55.2+53.6 40.6+56.3

Median (25-75%) 15 (5-57.5) 36 (8.3-95.5) 18 (4.5-59)
Gender (male and female) 26:23 22:20 38:21
Main failure on admission (%)

Cardiovascular 42.8 59.2 49.2

Respiratory 38.7 16.6 28.8
Hospital stay (days)

Meanzsd 8.9+21.5 29.1+42.27 11.5+£26.3

Median (25-75%) 1 (0-10) 13 (2-43)* 1 (0-6)
PICU stay (days)

Mean 11.5+£16.9 7.2%+9.8 9.5+11.3

Median (25-75%) 3 (1-15) 3(1.3-6.3) 7 (0-13)
Direct admission to the PICU n (%) 26 (53) 7 (16.6) T 24 (40.7)
Death in the first 24h of PICU admission n (%) 16 (32.6) 10 (23.8) 14 (23.7)
Presence of chronic disease n (%) 29 (59.2) 31 (73.8) 33 (55.9)
Postoperative patients n (%) 5(10.2) 5(11.9) 12 (20.3)

General = general hospital; Pediatric = pediatric hospital; CC = cardiac surgery program; TX = renal, hepatic or bone marrow
transplantation program; CE = active ethical committee; sd = standard deviation; PICU = pediatric intensive care unit.

* p<0.001 (Kruskall Wallis); T p < 0.003 (chi-square).
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Table 2 - Forms of death in the three pediatric intensive care units in 2002

CPR NRO WHLS WDLS BD
Hospital 1 (%) 33 (67.3) 3 (6.1) 5(10.2) 2 (4.1) 6 (12.3)
Hospital 2 (%) 16 (38.1) 17 (40.5) 1(2.4) 1(2.4) 7 (16.7)
Hospital 3 (%) 31 (52.5) 18 (30.5) 5 (8.5) 2 (3.4) 3 (5.1)

Total (%) 80 (53.3) 38 (25.3) 11 (7.3) 5(3.3) 16 (10.6)

CPR = complete cardiopulmonary ressuscitation; NRO = do-not-resuscitate orders; WHLS = withholding of life support;

WDLS = withdrawal of life support; BD = brain death.

35

CPR LSL
30 | | Dcer Wit |

25

20

Hospital 1 Hospital 2 Hospital 3

CPR = cardiopulmonary ressuscitation; LSL = life support limitation;
*p=0.014

Figure 1 - Comparison between the frequency (number) of
cardiopulmonary rescuscitation and life support
limitation in the three hospitals

The bivariate analysis showed that some factors were
associated with LSL, such as: length of hospital stay
longer than three days (prior to admission to the PICU)
with an odds ratio of 2.9 (95%CI = 1.3-6.5); length of
stay at the PICU longer than or equal to 24 hours with an
odds ratio of 4 (95%CI = 1.5-11.2) and presence of
chronic disease with an odds ratio of 4.8 (95%CI = 1.8-
13.3) (Table 3). However, when these factors were
submitted to a multivariate analysis, only the length of
stay at the ICU longer than or equal to 24 hours (odds
ratio = 4.4; 95%CI = 1.6-11.8) and the presence of
chronic disease (odds ratio = 8.2; 95%CI = 3.2-21.3)
showed statistical significance.

Of the 54 patients who died after LSL, the medical
charts of only 38 (70%) contained a planned sequence of
events. The mean time between the planned action and
death was two days. The diagnosis and prognosis of the

disease influenced the LSL decision (92.1%). The
participation of the patient’s family in the LSL decision
was described in only five cases (9.2%), and ethics
committees participated in end-of-life decisions in only
five cases (9.2%). The families of patients with LSL were
present at the time of death in eight cases (14.8%). By
comparing the data on medical orders with the data
recorded by the nursing staff, we observed that two cases
suggested CPR simulation.

Discussion

Several studies have been published in the international
literature since the 1990s, revealing an increase in LSL
prior to the patients’ death, both at the adult and pediatric
ICUs . Depending on the country of origin, on the type of
ICU and on patient age, the incidence of deaths that
followed LSL decisions has ranged between 30 and
90%.%-11 In this study, similar rates were found in three
PICUs in southern Brazil.

There was a significant increase in LSL in the three
hospitals analyzed compared to a similar study conducted
by Kipper et al. at the same institutions in 1988, 1998 and
2000.1% In this 14-year period (including the data of the
2002 study), there occurred an increase in LSL from 6 to
36% of PICU deaths in this region . However, it should be
highlighted that CPR is still performed in a large number of
patients before death. These studies showed that there are
different responses related to the increase in LSL and to the
reduction of CPR at the three hospitals, with an extremely
higher frequency of do-not-resuscitate orders compared to
the withholding or withdrawal of life support. The LSL cases
in this study were associated with a longer stay at the PICU
and with the presence of chronic disease. Moreover, the
participation of family members in end-of-life decisions and
at the time of death (quality of death) is still much lower
than expected and than that which is observed in northern
hemisphere countries.
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Table 3 - Bivariate analysis of possible LSL-associated factors
Studied factors LSL CPR OR
n (%) n (%) (CI 95%)
Age
> 12 months 33 (43) 43 (57) 1.4 (0.6-2.9)
< 12 months 21 (36) 37 (64)
Time of hospital stay
> 3 days 38 (51) 36 (49) 2.9 (1.3-6.5)
< 3 days 16 (27) 44 (73)
Time of PICU stay
> 24 hours 47 (49) 50 (51) 4.0 (1.5-11.2)
< 24 hours 7 (19) 30 (81)
Presence of chronic disease
Yes 36 (43) 47 (57) 4.8 (1.8-13.3)
No 7 (14) 44 (86)
Postoperative period
No 45 (40) 69 (60) 0.8 (0.3-2.3)
Yes 9 (45) 11 (55)

LSL = life support limitation; CPR = cardiopulmonary ressuscitation; OR = odds ratio; Cl = confidence interval;

PICU = pediatric intensive care unit.

Table 4 - Factors associated with life support limitation - decisions. Nowadays, there seems to be a growing concern
multivariate analysis with the quality of care patients receive, also at their time

Studied factors OR CI 95% of death, and the principle of “life at any cost” has been
criticized.20 The disproportionate increase in LSL at the

Time of hospital stay > 3 days 1.1 0.5-2.6 three PICUs analyzed may be ascribed to the difference
Time of PICU stay > 24h 4.4 1.6-11.8 among the patients of each unit (larger or smaller number
Presence of chronic disease 8.2 3.2-21.3 of “acute” versus “chronic” cases), the specific

PICU = pediatric intensive care unit; OR = odds ratio;
Cl = confidence interval.

By comparing the data obtained from studies on modes
of death conducted at U.S. and Canadian hospitals, it is
observed that the incidence of CPR prior to the death of
patients at the three analyzed PICUs (53%) was extremely
high.®:10:15 One should recall that CPR is indicated in cases
of unexpected cardiorespiratory arrest. A large number of
infants who die at PICUs every day have chronic diseases
and stand no chance to have their disease controlled. In this
case, cardiorespiratory arrest would not be an unexpected
event, but a natural and expected outcome.l® These
discrepant results in studies about modes of death at the
ICU in certain countries may be explained by the different
populations analyzed, as well as by cultural, ethical and
religious aspects concerning the medical staff, patients and
their families.17-19

The increase in LSL in the last 14 years (1988 = 6% to
2002 = 36%) indicates a change in the behavior of the
medical community in our setting towards end-of-life

characteristics of each hospital (details of the
organizational system of each PICU) that were not properly
evaluated in this study or that were not associated with
the moral, cultural, ethical and scientific values of each
member of the medical staff in this study.

The do-not-resuscitate order (DNR) is regarded by most
authors as an intermediate option between total investment
in the patient and the withdrawal of life support. Similarly
to other studies, in our setting, the do-not-resuscitate
(DNR) order was the most frequently used form of LSL.13,14
The predominance of this do-not-resuscitate order prior to
death suggests the difficulty the medical staff has taking on
a more active attitude towards LSL. Nevertheless, it should
be emphasized that from the ethical and moral point of view,
there is no difference in the forms of LSL. The ethics
committee of the Society of Critical Care Medicine does not
show preference for a form of LSL over the others, but states
that the medical staff should always prioritize patient’s
comfort. 19,21

With the improvement in primary care, prevention of
contagious infections and progress in public health care, the
number of patients admitted to the PICU due to acute
diseases remarkably decreased in the last decade. As a
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consequence, mostinfants/children who die at these facilities
have chronic diseases, as demonstrated in this study (62%).
The presence of chronic diseases was significantly associated
with LSL decisions, quite probably because these infants
have a sufficiently well-known disease, with a poor prognosis,
and prolonging their lives would sometimes resultin useless
treatments and unnecessary suffering.4®

On the other hand, the deaths that occurred in the first
24 hours of admission had received CPR more frequently,
presumably because those were patients who had been
admitted to the units without any established diagnosis,
which resulted in high hopes for reversibility and had a yet
unknown prognosis.®

Of the revised medical charts that included death after
LSL, 30% did not contain the description or filing of a
planned sequence of events. We take for granted that there
may have been a discussion about this issue, but that the
failure to file information into the medical charts probably
occurred due to the fear of legal prosecution or due to the
difficulty the medical staff had in assuming end-of-life
decisions.22 The often unfounded fear of legal actions may
influence LSL decisions. Most countries accept to discontinue
or not to initiate useless treatments, but some physicians
have difficulty adopting these practices.?3 The fear of legal
prosecution is unfounded because LSL decisions are made
to the patients’ benefit and, therefore, they are totally
acceptable from an ethical point of view.22,24

Curiously enough, the participation of family in end-of-
life decisions (9.2%) is lower than that reported in other
countries, where itamounts to 100%, in some cases.21:25,26
There may be several causes for this limited participation:
the well-established paternalistic medicine attitude in Brazil,
the disorganization of the Brazilian health system, cultural
aspects of the population, lack of tradition in the defense of
patients’ interests, among others. It is common knowledge,
however, that most Brazilian physicians find it difficult to
deal with end-of-life issues. This presumably occurs due to
their poor academic background, to scarce publications on
the topic and also to the paternalistic medicine in southern
hemisphere countries,27:28 where decisions are taken in a
unilateral fashion with the passive participation of family,
which do not exercise their right to decide and, often
disrespecting the patient autonomy. It is a common
agreement that the family is the best representative of
pediatric patients’ rights and should therefore be invited to
participate in LSL decisions.2” However, as verified in this
study, the participation of family in these and in other
decisions has been poorly encouraged and accepted (or
respected) in our setting. Conversely, in northern hemisphere
countries, promoting a “good death” is a priority, and the
presence of family at the time of death is quite common.4:29,30
In this regard, Brazilian and South American pediatric
intensive care should be improved and modified in the short
run, so as to make end-of-life decisions a priority in medical
education in our setting.30:31

This study, just like most retrospective studies on death,
has some limitations. The investigation of death and of end-
of-life decisions is always complicated due to several factors,
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such as lack of consistent definitions, use of tools that have
not been validated, assessment of incomplete data and
frequent lack of objective descriptions on the medical
charts. This may lead to conclusions that are sometimes
inaccurate and to the underassessment of the actual incidence
of LSL. In addition, the training of researchers based on
simulate medical cases and theoretical lessons, albeit rigid
(threeresearchers at each unit), may have aninterpretation
bias produced by the training physician. Even so, after
considering these possible biases in the adopted method,
the data in this study are consistent, show internal and
external coherence, and are similar to data from studies
carried out in other countries, such as Argentina, 13 France8
and Italy.10

This study might represent the reality in just one
Brazilian region and, therefore, other studies are necessary
to assess end-of-life situations at the PICUs all over the
country. The use of well-defined end-of-life protocols
validated by other pediatric intensive care units may be
useful to clearly determine what has been done about the
infants/children who die at Brazilian PICUs.
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