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Abstract

Objectives: Our aim was to study mortality patterns over a 2-year period in Pediatric Intensive Care Unit (PICU) of Hue Central Hospital,

Vietnam.

Patient and method: We retrospectively studied medical record of all children aged 1 month to 15 years old who died in our PICU over a 2

years period (January 2017 - October 2018). Data was collected in a predefined proforma that included age, gender, and final diagnosis at the time
of death. Mortality pattern were categorized into 4 groups: (1) Failed cardiopulmonary resuscitation, (2) do-not- resuscitation, (3) brain death, and
(4) withdrawal of life-sustaining treatment.

Results: A total of 92 (from an admitted number of 1829) patients died over a period of 2 years with a mortality rate 5.03%. The median age of
children who died was 2.3 years, of which 58.7% (n = 54) were males. The mortality rate was mainly in the age group of less than 12 months (57.6%).
Model of dealth was failed cardiopulmonary resuscitation and active discontinuation of support in 87%. Brain death was not seen in the study. Most
of death cases was beyond 48 hours after admission PICU, approximately 2/3 of the total. Respiratory diseases was the main cause of death (58.7%).

Conclusions: The infant mortality model at PICU of Hue Central Hospital has changed compared to before, with the increasing occurrence of
congenital desease, hereditary, metabolic diseases and very rare diseases.

Keywords: Pediatric Intensive Care unit (PICU), Failed Cardiopulmonary Resuscitation, Do-Not- Resuscitation, Brain Death, Withdrawal Of Life-
Sustaining Treatment

Abbreviation: PICU: Pediatric Intensive Care Unit; CPR: Cardiopulmonary Resuscitation; DNR: Do-not- resuscitation; WLST: Withdrawal of life-

sustaining treatment; LST: Life support treatment

Introduction

The care of critically ill children remains one of the most
demanding and challenging aspects in the field of paediatrics.
Pediatric intensive care unit (PICU) aims at promoting early
intervention and quality care with an objective of achieving good
results and better prognosis. This can be achieved by well-equipped
and well-staffed intensive care units [1,2]. With the advancement
in intensive care facilities, there is a dramatic increase in survival
of critically ill children. In critical care medicine, intensive care
unit (ICU) results can be assessed on the basis of outcome such
as mortality rate or survival. Severity of disease of hospitalized
patients has increased over the past decade, and advanced
techniques have allowed such patients to stay alive [3]. It is well-
known that advances in medicine and biomedical technology
have created the likelihood for medical treatment to be continued
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beyond a point, of which it offers no advantage to the patient and
may lengthen suffering [4,5]. It is widely recognized that continued
care may not always be advantageous, and this concept has given
rise to frequent limitation of life support treatment (LST) [3].

The concept of limitation of LST which includes do-not-
resuscitate (DNR) and withdrawal of LST (WLST) has examined
medical practices to avoid use of treatment which lengthen the
patient’s life and does not improve the patient’s outcomes [6,7]. We
could not find any published reports from Vietnam on patterns of
mortality among critically ill children in PICU. Therefore, our aim
was to conduct a retrospective review on mortality patterns over a
2-year period in PICU of Hue Central Hospital. This assessment can
provide valuable inputs in finding local disease pattern as well as
cases requiring more intensive management with the aim to predict
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and reduce the mortality. The information thus obtained can also
be used to assess the existing services and further improving the
facilities for optimum patient care.

Materials and Methods

We retrospectively reviewed the medical record for all children
aged 1-month to 15 years old admitted in the PICU from January
2017 to October 2018. The PICU is belong to Pediatric Center of
Hue Central Hospital.

Mortality pattern were categorized into 4 groups:
a) Failed cardiopulmonary resuscitation (CPR),
b)  Do-Not-Resuscitation (DNR),

c)  Brain Death, and

d)  Withdrawal Of Life-Sustaining Treatment (WLST).

The decision of DNR was made by the attending physician after
detail discussion and informed consent from parents/guardians.
The WLST was done with the involvement of a hospital ethical
committee and the attending consultant after obtaining informed
consent from parents/guardians. Other data collected from the
medial records included patient demographics (i.e. age, sex),
diagnosis at the time of death. The cause of death was classified

(ICD-10 coding system) on basis of primary system involved.

Statistical analysis was conducted using SPSS, version 19 (IBM
SPSS statistics). Descriptive data were reported as means, medians
and percentages. The study was approved by the Ethical Review
Committee of the Hospital.

Results
Table 1: Characteristics of children who died in PICU.

Characteristics n=92 (%)

Age (year) median (IQR)

2.3 years (0.3-7 years)

< 1years 53 (57.6)
>1 -5 years 18 (19.6)
> 5 years 21 (22.8)
Gender
Male 54 (58.7)
Female 38 (41.3)
In travel form admission to death
Less than 24 hrs 16 (17.4)
24 hrs to 48 hrs 13 (14.1)
More than 48 hrs 63 (68.5)
Time of death
Day time 48 (52.2%)
Night time 44 (47.8%)

A total of 1829 children were admitted to the PICU over the
2 years period, of which 92 children died with mortality rate of
5.03%. Most of the children who died were male 58.7% (n = 53)
with a median age of 2.3 years (interquartile range 0.3-7 years),

and 77.2% of children who died were under 5 years old. Most of
cases succumbed to death occurred after 48 hours (68.5%, 63/92).
Mortality rate was equal between day time and night time. All
the children had initially aggressive supportive care including
mechanical ventilation (Table 1). In 52.2% (n = 48) children, death
was followed by some kind of limitation of life support treatment
(LST), which involved do-not-resuscitate (DNR) and withdrawal
of LST (WLST) with WLST being more prevalent while in 47.8%
of children (n = 44) full resuscitative procedures were carried out.
Non of brain death case occurred (Table 2). Most common primary
system involved leading to mortality was respiratory system (n
=53; 58.7%) followed by cardiovascular system (n =11; 12.0%),
central cervous (n = 11; 12.0%) and oncology - hematology (n=8;
9.8%) (Table 3).

Table 2: Modes of death among critically ill pediatric patients in
pediatric intensive care unit.

Mode of death Number of case (n) Percentage (%)
Brain death 0 0
Failed CPR 44 47.8
Do-not-resuscitate 12 13.0
sxltg}:glrggv tarle(;ftrltllf:nt 36 392
Total 92 100.0

Table 3: System wise distribution of mortality.

Primary system 0
involved Number of case (n) Percentage (%)
Respiratory system 53 58.7
Cardiovascular system 11 12.0
Central Nervous 11 12.0
System
Oncology -
Hematology 8 98
Endocrine and 1 11
Metabolic Disorders '
Gastrointestinal 4 43
system
Others 2 2.2
Total 92 100.0
Discussion

The PICU is a special unit primarily concerned with the care of
patients with critical illness and demands a broadbased knowledge
to achieve good outcome. Advances in pediatric sub-specialties
including the critical care medicine have improved the survival
of sick children. During the 2 years study period, 1829 children
were admitted to the 20 bedded PICU. We report the pattern of
mortality among critically ill children admitted to the PICU over a
period of 2 years. The mortality rate in our cohort was similar to
those reported in US (4-6.2%) [7-9], UK (5.1%) [10] and Europe
(5.8%) [3], but lower than those in Canada (7.3%) [11]. However,
one study reported a mortality rate of 13.7%, which was similar to
the present findings [12]. The median age of child mortality in the
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PICU in our report was 2.3 years which is similar to other studies
ranging from 0.4-8 year [13]; 0.8 to 3.1 years [3, 10-12], with mostly
children under 1-year of age (27.9%) [10, 14] or 37.5% [13] as in
our cohort 57.6%.

We identified failed CPR 47.8% as the most frequent cause of
mortality which is similar to the majority of data from international
studies followed by the failed CPR [4,5,7, 9-12, 15]. Do-not-
resuscitate is considered by most authors as an intermediate
option between full support of patient and WLST [6]. DNR was the
few used form of limitation of LST in our cohort. The variation in
the rate of active decision making at end-of-life care may reflect
either differences in attitudes and clinical behavior with respect
to the active management of dying or may be due to variation in
cultures or resources based on the PICU admission criteria whereby
children with poor prognosis are not admitted in ICUs [3, 4, 16-19].
Carvalho et al. [20] studied modes of death in PICU of a tertiary
hospital shown that, patient age median was 28 months. The
cause of death for all patients was multiple organ failure. Twenty-
six patients (59%) were classified in group I (not responding to
cardiopulmonary resuscitation and brain death) and 18 (41%) in
group II (WLST and DNR). Among patients of group 11, 83% had a
chronic and/or debilitating disease (p = 0.017).

The prevalent reason for patient admission was the need for
organ support (55%), both respiratory and cardiovascular. The
median for duration of patient stay at the PICU was 5 days and
at the hospital was 11 days. There was no statistically significant
difference between the two groups in terms of reason for patient
admission or duration of PICU/hospital stay. Sands et al. [10] over
period of 10 years studied characteristics of deaths in paediatric
intensive care, findings showed a median length of stay of 2 days
(IQR 0-5 days), with a mortality rate of 5%. The most common
mode of death was WLST (n = 112, 54.9%) and this was consistent
across the 10-year period. Linear regression analysis demonstrated
no significant change in trend over the 10 years in each of the modes
of death; BD (p = 0.84), WLST (p = 0.88), CPR (p=0.35) and LST (p =
0.67). Studies have shown that children who die after limitation of
LST are more likely to have chronic diseases as in Siddiqui’s cohort
[13] where 72.5% of patients with chronic diseases had limitation
of LST, probably because these children have sufficiently recognized
disease, with poor prognosis, and lengthening their lives would
sometimes result in unnecessary treatment and needless suffering.

One study showed that parents of children who had chronic
disease were more likely to be satisfied with end-of-life care
compared with parents whose children had undergone sudden or
acute insults. The families of children with chronic conditions may
have more time to respond and accept an outcome of death [4].
We observed that respiratory diseases were most common causes
of mortality (58.7%) followed by cardiovascular system (12.0%),
central nervous (12.0%) and oncology - hematology (9.8%). This
observation is consistent with studie of Kapil et al. which reported
either sepsis or pneumonia as most common causes of death [21].
Singhal and colleagues in their study found respiratory condition
(40%) as most common cause of death in their PICU followed by

neurological diseases (27%) [22]. There were several limitations
in this study. First, it is a retrospective study which may have some
recall and interpretation bias that could lead to incomplete data.
Second, we did not examine the discussion between physician and
families about end-of-life care. Third, the number of children died
in the ward or at home after discharge with a terminal disease, and
the patients who stayed alive in spite of limitation of LST (DNR
order or WLST) are unknown.

Conclusion

The low mortality rate indicates optimal quality management
of our patients. Most of cases succumbed to death occurred after
48 hours. We found failed CPR as the most common cause of death
in our PICU. A higher mortality was associated with more severe
conditions of disease and presence of co morbidities. So better care
and management should be given for those children admitted to
PICU with severe co morbidities.
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