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Abstract

Background: A Pediatric intensive care unit is a specialized facility that supports children with
failing vital functions due to neurological deterioration, respiratory issues, cardiovascular
compromise, severe infections, and accidental poisoning. However, critical care data in low-
resource settings is scarce.

Objectives: This study aimed to assess the disease pattern and outcome of patients admitted
in pediatric intensive care unit of St. Paul's Hospital Millennium Medical College (SPHMMC).
Methods: A retrospective hospital-based cross-sectional study was conducted in the Pediatrics
and Child Health department among consecutively admitted patients from December 2019 to
June 2021. The data was analyzed using the Statistical Package for Social Sciences version
25. A chi-square test was used to test for the significance of the association; a p-value of less
than 0.05 was considered significant. Logistic regression was applied as necessary.

Results: A total of 211 children were included in the study. Of these, children under 1 year
(45.5%) accounted for the largest number; males outnumbered females at 53.6%. Respiratory
illnesses, neurological disorders, and infectious diseases were the most common reasons for
admission. Patients who stayed in the intensive care unit for 2—7 days accounted for 52.6%.
Ventilator support was required by 45.5% of patients, while 35.1% of patients needed circulatory
support. Upon discharge, 29.4% of patients had died, 59.2% were transferred to the ward, and
10.4% left against medical advice. Significant associations were found between mortality and
patients under 2 years, admission for less than 2 days, and the need for mechanical ventilation
and inotrope support.

Conclusion: Respiratory and neurological diseases were the most common reasons for
admission. The overall mortality in our pediatric intensive care unit was high and most deaths
occurred within the first 2 days of admission. This emphasizes the importance of early detection

and the timely transfer of critically ill patients.
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Background

The pediatric intensive care unit (PICU) is an important component of any
tertiary care center. It is a distinct organizational and geographic entity
designed for monitoring and supporting failing vital functions. It ideally has
to be established in an area where an integral medical, surgical,

anesthesiologic, and radiologic intervention is possible. !

Pediatric critical care in low- and middle-income countries remains in its
infancy in most hospitals. The majority of hospitals lack designated
intensive care units, healthcare staff trained to care for critically ill
children, adequate numbers of staff, and rapid access to necessary
medications, supplies, and equipment. PICU can improve the quality of
pediatric care in general and, if properly organized, can effectively treat
the severe complications of high-burden diseases, such as diarrhea,

severe malaria, and respiratory distress, using low-cost interventions. 2

According to World Health Organization (WHO), the major causes of
death in under-five children in developing countries are preventable and
curable diseases, if the care is optimized. 17 Admission into the intensive
care unit may be required if the patient experiences hemodynamic
instability requiring frequent monitoring of vital signs and rapid titration of
intravenous medication with concurrent monitoring. 4 Critically ill patients
are admitted to the intensive care unit (ICU) to reduce morbidity and
mortality associated with acute illness, trauma, or surgical procedures.3
Children with acute neurological deterioration, respiratory distress,
cardiovascular compromise, severe infections, and accidental poisonings
constitute the major admissions to the PICU. 5 In critical care medicine,
intensive care unit results can be assessed on the basis of outcomes
such as mortality rate or survival. 6

Disease Patterns in the PICU, particularly in an early age group, are a
sensitive indicator of the community's availability, utilization, and
effectiveness of mother and child services. 6

Although mortality in patients depends on many factors, such as
demographic and clinical characteristics of the population, infrastructure
and non-medical factors, case mix, and admission practice, it is also
affected by ICU performance. 7 Care of critically ill patients is resource-
intensive, and 15-20% of hospital budgets are spent in the ICUs. 8

In sub-Saharan Africa, ICUs have varying qualities and quantities of
infrastructure necessary for the provision of proper critical care services.

The reported disease characteristics and mortality rates of patients

admitted to ICUs in sub-Saharan Africa vary widely from one population

to another. 4

In Ethiopia, though data on critical care is limited, in a study conducted
on the admission pattern and outcome of patients admitted to the PICU

at Gondar University Hospital, mortality was 30.9%. °

In critical care medicine, intensive care unit performance can be
evaluated based on mortality or survival outcomes. With the proper
evaluation of PICU performance, we can identify and standardize
appropriate interventions that are not only effective but can also guide
efforts to manage resources needed to deliver care in intensive units. 10
This study assessed the disease pattern and clinical outcome of patients
admitted to the pediatric intensive care unit of St. Paul's Hospital
Millennium Medical College (SPHMMC).

Methods and materials

Study setting, design, period, and population

This study was conducted in the pediatric ICU of SPHMMC. The
Department of Pediatrics is one of the major departments in the college,
which has outpatient, inpatient, pediatric, and neonatal ICUs. The
pediatric intensive care unit was established in 2007. It has a capacity of
six beds and is equipped with a central oxygen supply, patient care
monitors, infusion pumps, and mechanical ventilators. The unit is staffed
by two consultants (an intensivist and pulmonology and critical care
physicians), two residents, and 10 nurses during working hours. A
retrospective hospital-based cross-sectional study was conducted over
18 months (December 1, 2019-June 30, 2021). All pediatric patients
between the ages of 8 days to 18 years who were consecutively admitted
to the PICU were included in the study. Those patients with incomplete
information or missing charts and who died within 2 hours of arrival were

excluded from the study.
Data collection and procedures

The data was collected using a structured questionnaire, which included
demographic information, admission sources, tfreatment characteristics,
and outcomes of patients. The questionnaire was prepared in English.
Data was obtained from the pediatric intensive care unit registry, patient
charts, and death certificates. Trained general practitioners took part in

the data collection, and the investigator provided supervision to ensure
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data quality and completeness.
Study variables and operational definitions

The outcome of patients admitted to the pediatric intensive care unit
was the dependent variable. In contrast, the patient's age, sex, place of
residence, admission diagnosis, admission source, disease character,
nutritional status, length of PICU stay, vasopressor use, renal
replacement, use of a mechanical ventilator, and Glasgow Coma Scale

(GCS) at admission were the independent variables.

Operational definition
Pediatric age group: refers to 8 days to 18 years of age.

Length of stay (LOS): refers to the duration of stay in a number of days
from the date of admission to the date of discharge from the PICU.
Short term outcome: the outcome the patient until she/he leaves the

intensive care unit.

Death on arrival: those patients who died within 2 hours of admission

to the pediatric intensive care unit.
Discharged: discharged alive from the ICU.

Left the hospital against medical advice (LAMA): patients who leave
regardless of the health professional’s advice about the need of

treatment.

Data Processing and Analysis

After the data collection, each set was checked for inconsistencies and
completeness based on the code assigned for each set during the data
collection process. The collected data was entered using SPSS version
25 for windows. Descriptive statistical method was used to produce
percentages, mean, and median. For categorical variables, binary logistic
regression was first used to identify possible factors for further analysis.
Factors with a p value of <0.25 were entered into multiple regression to

identify significant associations between variables with a p value of <0.05.

Results
From December 1, 2019, to June 30, 2021, 252 patients were admitted
to SPHMMC's pediatric intensive care unit; 211 of these patients met

the inclusion criteria and were included in the study and analyzed.

Socio-demographic characteristics of patients admitted
to the PICU

Of the total admitted patients, 113 (53.6%) were male, and the majority,
119 (56.4%), came from the Oromia region. Nearly half (46.5%) of
patients were aged between 1 month and 1 year, and three-quarters

(75.8%) of them were under five children (Table 1).

Table1: Socio-demographic characteristics of patients admitted to SPHMMC'’s PICU from
December 1, 2019-June 30,2021 (n=211)

Characteristics Frequency Percentage
Age Less than 1 year 96 45.5%
12 25 11.8%
35 39 18.5%
6-11 22 10.4%
12-18 29 13.7%
Sex Female 98 46.4%
Male 113 53.6%
Address Addis Ababa 67 31.8%
Oromia 119 56.4%
Ambhara 14 6.6%
SNNP 10 4.7%
Others 1 0.5%

Admission characteristics of patients admitted to the

pediatric intensive care unit

The majority of patients admitted to the ICU were due to medical
problems (169, or 80.1%). Direct admission from the emergency
pediatric outpatient department (OPD) constituted 136 (64.5%) of the
patients, and 52 (24.6%) were transferred from the wards. The two
major primary indications for admission were the need for respiratory
support (59, 28%) and intensive or post-operative monitoring (60,
28.4%). The majority of the children, 161 (76.3%), stayed in the ICU for
less than seven days, regardless of the outcome. Among the admitted
patients, 43 (20.4%) were malnourished, and of these, 32 (74.4%) had
severe acute malnutrition. Ninety-six (45.5%) patients needed invasive
mechanical ventilation for respiratory support; of those, 91 (94.8%)
were placed on ventilators, with half 46 (50.5%) remaining on them for
2-7 days. Seventy-four (35.1%) needed continuous infusions of
inotropes and vasoactive agents for hemodynamic support, and 10
(4.7%) required renal replacement therapy. The majority of the patients
(125, or 59.2%) admitted to the PICU had an admission GCS of 13-15
(Table 2).
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Table 2: Admission characteristics of patients admitted to SPHMMC’s

PICU from December 1, 2019-June 30, 2021 (n=211)

Outcome of patients admitted in pediatric ICU
Of the 211 patients admitted to the PICU, 149 (70.6%) survived. Among

Admission characteristics Frequency Percentage . o
Patient category Vedical 169 80.1% the survivors, 125 (83.9%) were transferred from the ICU to the ward, 2
g“{ﬁ'ca' f; ;213% (1.3%) were discharged home, and 22 (14.8%) left against medical
0 1
Admission source | EPOPD 136 64.5% advice. Meanwhile, 62 (29.4%) of the total admissions died. The study
Ward 52 24.6% .
OR/Recovery 21 0% - revealed that 32.2% of deaths were male and 28.8% female, with most
From other hospital 2 0.9% I : ;
Brimary ndication | Respiratory support | 59 % occurring in patients under one year old, medical cases, emergency OPD
for admission Shock 42 19.9% admissions, PICU stay of less than 2 days, and admission GCS of 13-
Low GCS/ raised ICP | 33 15.6% . ,
Intensive 60 284% 15. Of the 62 deaths, 75.8% were mechanically ventilated, and 4.8%
monitoring/post op .
Post cardiac arest | 4 9% required renal replacement therapy. (Table 4)
Others 6 2.8% Table 4: Association of socio-demographic, admission characteristics and outcome of
Nutritional status Well nourished 168 79.6% - ) ~
Malnourished e 204% admission SPHMMC's PICU from December 1, 2019 — June 30, 2021 (n=211)
Length of stay <2days 50 23.7%
27 days 11 52.6% Variables Outcome N (%) Chi-square  p-
8-14 days 32 15.2% value
15-28 days 16 76% Survived n(%) | Died n(%)
>28days 2 0.9% Sex
Need for Yes 9 45.5% Male 78(52.3%) 35(56.5%) | 0.58
mechanical No 115 54.5% Female 69(47.7%) 27(43.5%)
ventilation Age in years
Need for inotropes | Yes 74 35.1% <=1 19(12.8%) 31(50%) 0.12
No 137 64.9% 12 85(57%) 26(41.9%)
Need for renal Yes 10 4.7% 3-5 28(18.8%) 4(6.5%)
replacement No 201 95.3% 6-11 15(10.1%) 1(1.6%)
therapy 12-18 2(1.3%) 0(0.0%)
Admission GCS <=8 22 10.4% Admission source
9-12 51 24.2% EPOPD 96(64.4%) 40(64.5%) | 0.015
1315 125 59.2% Ward 34(22.8%) 18(29%)
Sedated 13 6.2% OR! recovery 19(12.8%) 2(3.2%)
From other hospital 0(0.0%) 2(3.2%)
Disease pattern and outcome of patients admitted to Admission category
Medical 116(77.9%) 53(855%) | 0.2
the pediatric intensive care unit Surgical 23(15.4%) 4(6.5%)
P Both 10(6.7%) 5(8.1%)
) ) ) ) Length of stay in days
The three most common disease categories admitted were respiratory <2 19(12.8%) 31(50%) <0.01
. . 2-7 85(57% 26(41.9%
diseases (42.9%), followed by central nervous system diseases (17.5%), 8-14 28%18;‘2&) 4(é.5%) !
: : : : 0 : 15-28 15(10.1%) 1(1.6%)
and infectious diseases/sepsis (15.6%). The most common diseases 28 2(1.3%) 0(0.0%)
among admitted patients were sepsis, complicated meningitis, GCS
<=8 11(7.4%) 11(17.7%) | 0.08
pneumonia, congestive heart failure, acute kidney injury, and severe 9-12 33(22.1%) 18(29%)
o o 13-15 95(63.8%) 30(48.4%)
diabetic ketoacidosis. (Table 3) sedated 10(6.7%) 3(4.8%)
Mechanical ventilation
Table 3: Disease pattern of patients admitted to SPHMMC's PICU from December 1, Yes 49(32.9%) 47(75.8%) <0.01
2019-June 30, 2021 (n=211) No 100(67.1%) 15(24.2%)
Renal replacement
Frequency Percentage Yes 7(4.7%) 3(4.8%) 0.6
Admission Respiratory 42 19.9% No 142(95.3%) 59(95.2%)
diagnosis Infectious/sepsis 33 15.6% Inotropes/vasopressors
Neurological 37 17.5% Yes 34(22.8%) 40(64.5%) | <0.01
Cardiac 18 8.5% No 115(77.2%) 22(40.3%)
Renal 16 7.6%
ENT 14 6.6% . .
Postmajor surgery | 18 8.5% Among the analyzed co-variates, age less than 2 years of age, duration
Castrointestinal 6 28% of stay less than 2 days, the need for a mechanical ventilator, and the
Poisoning 4 1.9%
Hemato-oncologic 5 2.4% need for inotropes or vasopressors were found to be significantly
Endocrine 12 5.7%
Trauma/ bum 6 2.8%
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associated with the mortality of patients admitted to the pediatric intensive

care unit. (Table 5)

Discussion

This study assessed the disease pattern and treatment outcome of
children admitted to the PICU at SPHMMC. In this analysis, 96 (45.5%)
of patients were infants, and most of the population is male; 113 (53.6%)
were male, giving a male-to-female ratio of 1.2:1. This finding is similar to
a study done in Nepal, where there was a male preponderance (a male-
to-female ratio of 1.7:1) and the maximum number of patients belonged
to the age group of less than 1 year. '! These findings were also similar
to a study done in Jimma, Ethiopia, where the greater share was taken
by males (54.7%). 12 Contrary to our study, a similar study was done in
Gondar, Ethiopia, where more than half of the admitted patients were over
5 years of age. ¢ This could be explained by the difference in the disease
pattern, like the predominance of pneumonia and sepsis in our setting.
The majority of admitted patients were medical (80.1%), and most were
direct admissions from EPOPD (64.5%). This finding is consistent with a
study conducted at Tikur Anbessa Hospital in Ethiopia, where the majority
of admissions were for medical emergencies (39.1%).13 However, this
finding differs from studies done in similar settings in Ethiopia and
Tanzania, where most admissions are for trauma cases.'2™The
observed difference is explained by the presence of a separate trauma

center in our setting.

The majority of the children (76.3%) stayed in the ICU for less than seven
days, regardless of the outcome. Similarly, in studies conducted in
Pakistan (54.9%) and Iraq (71.1%), children stayed in the ICU for less
than seven days. 516 In our study, 45.5% of admitted patients required
mechanical ventilation; this showed an almost similar finding in another
study done in Ethiopia. 2 However, it showed a higher rate compared to
studies conducted in Nepal and Eastern India, where the range was
between 8-18%."0 This difference may be attributed to delayed
healthcare presentation, which is a common issue in developing
countries. The most common medical systemic illnesses involved the

respiratory system (19.9%), followed by the central nervous system

(17.5%). In a study done in Egypt, respiratory illnesses (47%), central
nervous system diseases (14.7%), and gastrointestinal diseases (10.8%)
were the most common diseases requiring ICU admissions.'5 In a similar
manner, a study conducted at Ayder Referral Hospital in Ethiopia
revealed that the respiratory system (22.5%) and central nervous system

(20.7%) were the most commonly affected systems.1?

In our study, sixty-two patients died, giving a mortality rate of 29.4%.
Comparable findings were seen in retrospective descriptive studies done
in Bangladesh and North India, with 21% and 23.5% mortality rates,
respectively.’8'9 In  contrast, a prospective cross-sectional study
conducted in Pakistan reported an overall mortality rate of 19.07%. Other
PICU studies from India, Malaysia, and Nepal indicated mortality rates
ranging from 12% to 18%. 16 The disparity in the availability of diagnostic
and treatment methods may account for the observed difference. In a
retrospective cross-sectional study conducted in Mekelle, Ethiopia, the
mortality rate was 8.5%, which was significantly lower than what was
observed in our study. 7 The high mortality rate in our study may be
attributed to the larger number of patients who required mechanical
ventilation and inotrope/vasopressor support from admission. The
proportion of mortality in our PICU is lower than findings seen in
retrospective cross-sectional studies done in Jimma, Ethiopia, and
Tanzania, which ranged between 40% and 42%. 1214 The difference might
be due to the higher proportion of trauma patients admitted to their PICU
compared to ours. Another possible reason could be the higher proportion
of LAMAs in our study, potentially leading to an underestimation of the
mortality rate. A study in Iran revealed that children under the age of two
had the highest proportion of deaths (74.3%), which was statistically
significant. 5 Similar findings were observed in studies in India and
Ethiopia, where the need for mechanical ventilators and inotropes was an

important predictor of mortality. 17.19
Limitations of the study

The study had limitations due to its retrospective design and the limited
availability of data in the registers. The lack of proper chart storage and

retrieval also led to missing patient records.
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Table 5: Bi-variate and multivariate analysis of factors associated with the outcome of patients admitted to SPHMMC PICU from December 2019 to June 2021

Category Survived n(%) Died COR(95%Cl) P-value AOR(95%Cl) P-value
n(%)

Age

<=1 year 19(12.8%) 31(50%) 0.22(0.062-0.782) 0.019 0.147(0.032-0.685) 0.015

1-2 years 85(57%) 26(41.9%) 0.205(0.048-0.872) 0.032 0.162(0.027-0.940) 0.049

Length of stay

<=2days 19(12.8%) | 31(50%) | 0.036(0.004-0.293 0.002 | 0.009(0.001-0.102) 0.000

Need of Ventilator

Yes 49(32.9%) 47(75.8%) 0.156(0.080-0.307) 0.000 0.062(0.021-0.182) 0.000

Need of inotropes

Yes 34(22.8%) | 40(64.5%) | 0.163(0.085-0.31) [ 0.000 | 0.211(0.086-0.518) [ 0.001

Conclusion

In conclusion, the highest number of admissions into the PICU were due
to respiratory disorders, followed by nervous system disorders and
infectious diseases. The overall mortality rate of our PICU was 29.4%; the
highest number of deaths occurred within 2 days of admission. This
highlights the importance of early detection and the transfer of critical
patients to the ICU to improve their outcomes. Additionally, a continuing
effort should be made to improve the quality of care through support

focusing on hemodynamic support and mechanical ventilator use.
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