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ABSTRACT

Introduction: Pneumonia is a disease characterized by inflammation or infection of the lung parenchyma. In the process of
inflammation or infection, there are agents involved that serve as the body’s defense against infection, such as leukocytes.
Leukocytes can be used as a parameter to assess the severity of the disease, which is one of the factors affecting the

length of hospital stay for pneumonia patients, particularly in young children. This study aims to determine the correlation
between the leukocyte count and the length of hospital stay in patients with bronchopneumonia at RSUD dr. Abdul Rivai
Berau.

Methods: This research was an analytical observational study with a retrospective cohort approach and used consecutive
sampling for data collection.

Result: The results indicate that 935 subjects meet the inclusion and exclusion criteria. Data analysis using the Pearson
correlation test yielded a p-value of 0.029 and an R-value of 0.072.

Conclusion: There is a correlation between leukocyte count and the length of hospital stay in bronchopneumonia patients.

Keywords: Leukocyte Count, LOS, Bronchopneumonia.
Cite This Article: Arumsari, R.A., Bungin, C., Haikal, S.M.S., Satriadi, J.I., Ramadhanurrosita, N., Munif, A., Mildawati., Amran,
A., Hamidah, |.N., Siahaan, I.U.T.T., Priska, N., Simatupang, N.A.S., Arista, T., Zahra, H., Tagamawan, A.Y. 2024. Correlation of

leukocyte count with length of hospitalization in bronchopneumonia patients. Pediatrics Sciences Journal 5(2): 52-55. DOI:
10.51559/pedscij.v5i1.89

Published: 2024-11-04

INTRODUCTION

Pneumonia is a significant cause of death
amongyoungchildren. In East Kalimantan,
there were 17,490 cases of pneumonia
in children." According to UNICEE, it is
estimated that around 19,000 children
in Indonesia died from pneumonia
in 2018, with 71 children contracting
pneumonia every hour. Pneumonia also
imposes a significant financial burden,
with approximately 2.5 million cases each
year, and one-third to fifty percent of these
cases requiring hospitalization.”
Pneumonia is an inflammatory or
infectious disease affecting the lung
parenchyma. During the inflammation
or infection process, leukocytes act as
the body’s defense against the infection.’
Leukocytes can also be used as a parameter
to assess the severity of the disease, which

influences the length of hospital stay for
pneumonia patients, particularly in young
children. A study conducted at RSUP
Prof. Dr. R. D. Kandou Manado found a
significant relationship between increased
leukocyte count and the length of hospital
stay. Prolonged hospitalization adds to the
hospital’s burden and becomes a cost issue.*
Based on this explanation, the researchers
will investigate the correlation between
leukocyte count and the length of hospital
stay in patients with bronchopneumonia
at RSUD dr. Abdul Rivai Berau.

METHOD

This study used a retrospective cohort
design to determine the correlation
between leukocyte count and the
length of hospital stay in patients with
bronchopneumonia at RSUD dr. Abdul

Rivai. This research used secondary data
taken from patient medical records.
The sample size calculation used a total
sampling method, which is a technique
where the sample size equals the
population size.

This study was done from February to
November 2023, using inclusion criteria
for children admitted to RSUD dr. Abdul
Rivai was diagnosed with a diagnosis of
bronchopneumonia in 2022 and aged one
month to 14 years. The exclusion criteria
for this study were incomplete medical
records, patients with other comorbidities,
and infants and children who died during
treatment. The variables assessed in this
study were the white blood cell count and
the length of hospital stay. The research
instrument used secondary data in the
form of medical records as the data source.
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The sampling technique used was
consecutive sampling, involving the
selection of all subjects who met the
inclusion criteria and did not meet the
exclusion criteria until the required
sample size was achieved. The data from
the medical records were recorded on a
patient extraction form.

The collected data was analyzed
using statistical software. The results
were presented descriptively for the
characteristics of the study subjects. The
white blood cell count and length of
hospital stay data were tested for normality
using the Kolmogorov-Smirnov test. Since
the data distribution was normal, the
Pearson correlation statistical test was
conducted. The significance of the test was
determined based on a p-value<0.05.

RESULT

During the study period, 958 subjects met
the inclusion criteria. However, 9 subjects
were excluded due to incomplete data,
12 subjects were excluded because they
were under 1 month or over 14 years of
age, and 14 subjects were excluded for
meeting both exclusion criteria.  The
characteristics of the subjects in this study
were as follows: the mean age was 2.61 +
0.09 years, the mean length of hospital
stay was 5.78 + 0.08 days, and the majority
of subjects were male, comprising 568
subjects  (60.7%). Additionally, 515
subjects (55.1%) experienced fever. The
detailed characteristics of the respondents
can be seen in Table 1.

The results of the correlation analysis
between leukocyte count and the length
of hospital stay for pediatric patients
with bronchopneumonia are presented
in Table 2. The study found a significant
relationship ~ between leukocyte cell
count and the length of hospital stay (p
= 0.029). The analysis was done using
Pearson’s correlation test, which revealed
a significant but weak correlation between
leukocyte count and length of hospital
stay, with a correlation coefficient of r =
0.072.

DISCUSSION

Bronchopneumonia is an inflammation
of the lung parenchyma that localizes
in the bronchi, bronchioles, and alveoli,

Table 1. Characteristics of subjects

Characteristic

Total
N =935

Age, year (SE)
Hospital stay, day (SE)
Gender
Male, n (%)
Female, n (%)
Temperature
Febreze, n (%)
Normal, n (%)

2,61 (0,09)
5,78 (0,08)

568 (60,7)
367 (39,3)

515 (55,1)
420 (44,9)

Table 2. Results of the correlation between leukocyte count and the length of
hospital stay
Variable Mean (SE) Kolmogrov-Smirnov Test
Leukocyte count 12.721 (202) p = 0,000
Length of hospital stay 5,78 (0,08) p = 0,000
Pearson Correlation Test p =0,029 r=20,072

characterized by a patchy distribution.
It frequently affects children under five
years old, especially males, and is often
associated with fever. Our study found
that the median age was 2 years old
(ranging from 2 months to 14 years), with
60% being male and 55.1% experiencing
fever during illness. These findings are
consistent with research conducted at Dr.
Sardjito General Hospital, which reported
that pneumonia cases in young children
frequently occur in males. This may be
due to the smaller airway diameter in
males compared to females or differences
in immune response, increasing the risk of
pneumonia exposure.

Our study found that the highest
prevalence of bronchopneumonia in
young children occurred at an average
age of 2.61 + 0.09 years. Pneumonia is the
leading infectious cause of death among
children worldwide. In 2019, pneumonia
killed 740,180 children under the age of
5, accounting for 14% of all deaths in this
age group, with 22% of deaths occurring
in children aged 1 to 5 years. Childhood
pneumonia is responsible for a significant
global mortality burden. However, most
guidelines focus on pneumonia in children
under 5 years of age. The 2022 Indonesian
Health Profile reported that the national
coverage of pneumonia in children under
five years old was 31.4%. The mortality
rate due to pneumonia in infants is nearly
twice as high as in children aged 1-4 years.

Pneumonia is one of the leading causes of
death among children aged 12-59 months,
second only to diarrhea, with a mortality
rate of 217 cases or 9.4% of the total child
mortality in Indonesia.?

The study done by Roselany and
Surjono at Atma Jaya Hospital found
that the number of pneumonia cases
was higher in the 1-4 years age group
compared to the < 1 year age group (9).
The study done by Kasundriya et al. stated
that the global prevalence of pneumonia
in children under five was highest in the
1-4 years age group.'® The highest number
of hospitalized children with pneumonia
had a length of stay of < 5 days, with a
total of 538 subjects (60.4%). The average
length of stay for pediatric pneumonia
patients in this study was 578 + 0.08
days. This finding aligns with the research
conducted by Casman and Nurhaeni,
which also showed that most patients were
hospitalized for < 5 days."" Each year, the
number of children with pneumonia being
treated in hospitals increases. Several
sources mention that the typical length
of hospital stay for pneumonia patients is
generally 5-8 days.'*"”

Several factors, including age,
nutritional status, and severity of the
condition, influence the length of hospital
stay. The more severe the pneumonia,
the longer the patient tends to be
hospitalized. Therefore, it is essential to
control risk factors in patients carefully.
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Providing adequate therapy, including
oxygenation, inhalation therapy, and
rational antibiotic use, can decrease the
length of hospital stay."’ This infection is
often characterized by an increase in body
temperature, commonly known as a fever.
Bronchopneumonia is usually preceded
by an upper respiratory tract infection for
several days, followed by a rise in body
temperature as an inflammatory response.
The temperature can suddenly increase to
39-40°C."

Fever is a condition that occurs due
to an increase in the set point caused by
infection or an imbalance between the
production and dissipation of body heat.
Gram-negative bacterial endotoxins, with
their pyrogenic component known as
lipopolysaccharides, are the most potent
exogenous pyrogens. Fever caused by
infection occurs because microorganisms
stimulate  macrophages or  PMNs
(polymorphonuclear  leukocytes)  to
produce endogenous pyrogenic factors
such as TNF (tumor necrosis factor), IL-
1, IL-6, and IFN (interferon). Endogenous
pyrogens are transmitted to the central
thermoregulatory hypothalamus  with
the aid of the enzyme cyclooxygenase,
particularly the organum vasculosum of
the lamina terminalis (OVLT), leading
to the formation of prostaglandin PGE2,
which plays a crucial role in initiating the
fever response.'

The mechanism by which a child’s body
experiences a fever in response to infection
is highly dependent on the individual’s
age. The younger the child, the less
capable they are of changing the set-point
and producing heat. In young infants,
severe infections often occur without
accompanying symptoms of increased
body temperature, which requires careful
attention. Additionally, if the body
temperature exceeds 41°C, tissue damage
can occur, especially in the brain and
muscle tissues, which can be irreversible.
Therefore, it is crucial to monitor the
temperature closely to prevent it from
exceeding 41°C. Some consequences of
such damage include brainstem injury,
coma, seizures, and even paralysis."?

In our study, we found a correlation
between leukocyte levels and the
length of hospital stay in patients with
bronchopneumonia. The median length
of stay was 5 days, with an average

leukocyte count of 12,721 + 202 / pl. The
positive correlation indicates that higher
leukocyte levels are associated with more
extended hospital stays. This is because,
during a respiratory tract infection,
there is an increase in pro-inflammatory
cytokines, which in turn stimulates an
increase in leukocytes. Other studies have
shown different results, suggesting no
relationship between high leukocyte levels
and the length of hospital stay. This may be
due to patients with bronchopneumonia
who have normal leukocyte levels,
possibly being more likely to have viral
infections, which do not affect the length
of stay.'®"” Another study by Furer et
al. found that leukocytosis was present
in most patients with pneumonia upon
admission, but 21% of patients did not
experience leukocytosis. Toikka et al. also
found that 17% of pneumonia patients
presented with a normal leukocyte count.
Normal or even low leukocyte counts in
pneumonia patients can occur depending
on the timing of the examination after the
onset of pneumonia. Initially, the body’s
response involves releasing an excessive
number of leukocytes, but if treatment is
inadequate or the pneumonia progresses,
the leukocyte count might decrease.'**’

In community-acquired
bronchopneumonia, it has been observed
that leukocyte levels in pediatric patients
increase significantly. This is thought to
be due to ongoing myelopoiesis, which
correlates with age in children. It has
also been found that leukocyte levels in
children are associated with increased
levels of cytokines IL-6 and IL-8.* In
this study, there was no distinction
made regarding the timing of leukocyte
count measurements from the onset of
pneumonia, resulting in no significant
difference in leukocyte counts between
the two groups. The study has several
limitations, including the inability to
identify the cause of pneumonia, which
prevents determining whether patients had
bacterial pneumonia or not. Additionally,
body temperature measurements were
taken only upon arrival at the hospital
(potentially higher temperatures might
have been recorded before or after hospital
arrival). The history of prior antibiotic use
was not explored, and the sample size
was relatively small, which might have
influenced the results. Other predictive

factors related to the length of hospital
stay in patients with bronchopneumonia
include thrombocytosis, anemia, and
elevated CRP levels.””

Thrombocytosis is a better predictive
factor for the length of hospitalization and
severity in pneumonia patients compared
toleukocytosis. This is because platelets are
involved in the early stages of inflammation
and are more numerous, experiencing
chemotaxis and releasing many pro-
inflammatory molecules compared to
leukocytes. However, leukocytes remain
an important indicator, especially in
severe cases of bronchopneumonia. It
is worth noting that children often have
higher leukocyte counts than adults. Other
factors influencing the length of hospital
stay in patients with bronchopneumonia
include the type of therapy administered
and the radiological findings in patients
with pneumonia.”

CONCLUSION

It can be concluded, based on the result
of the study conducted, that there is a
correlation between leukocyte count and
the length of hospital stay of patients
with bronchopneumonia at RSUD dr.
Abdul Rivai, but with weak correlation
strength. The majority of patients with
bronchopneumonia were male, had fever,
an average age of 2.61 * 0.09 years, and an
average hospital stay of 5.78 + 0.08 days.
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