JP%

Year: 2023 Volume: 4 Issue: 1
Original Article Doi: 10.4274/jpea.2023.198
J Pediatr Acad 2023; 4: 25-32

The Relationship Between Dyspnea Severity
with Radiological and Laboratory Findings in
Pneumonia in Children in Pediatric Palliative
Care

Author(s) Nilgiin Harputluoglu', ® Mehmet Coskun?, ® Duygu Gubukg¢u?, ©® Tanju Celik’

1University of Health Sciences Turkey, izmir Dr. Behget Uz Training and Research Hospital, Pediatric
Palliative Care Center, izmir, Turkey

2University of Health Sciences Turkey, izmir Dr. Behget Uz Training and Research Hospital,

Affliation(s) Department of Radiology, izmir, Turkey

3University of Health ScienCt_es Turkey, izmir Dr. Behget Uz Training and Research Hospital, Physical
Therapy and Rehabilitation, |zmir, Turkey

Article Type: Original Articles Received: 02.11.2022
Article Article Group: Pediatric Rheumatology Accepted: 24.01.2023

Information
Available Online: 31.03.2023

Cite this article as: Harputluoglu N, Coskun M, Cubukcu D, Celik T. The Relationship Between Dyspnea Severity

with Radiological and Laboratory Findings in Pneumonia in Children in Pediatric Palliative Care.
J Pediatr Acad 2023; 4: 25-32

Abstract

In care patients; pneumonia is common due to being bedridden, atrophy of respiratory muscles and use of medical devices.
Dyspnea is the second most common symptom after pain in pediatric palliative care. In this study, it was aimed to examine the
relationship between the severity of dyspnea and pneumonia. The study is a study that included patients admitted to pediatric
palliative care, diagnosed with pneumonia, and applied Modified Borg Scale (MBS) between December 15, 2019 and December
15, 2020. The MBS has a scoring system ranging from 0 to 10 and assesses the severity of dyspnea. A total of 72 (34.4%) patients
diagnosed with pneumonia and underwent MBS were included in the study. 51.4% (n=37) of the study group were male, and the
median age was 6.00 years (ranges of quarters=9). It was observed that the severity of dyspnea did not affect determining the
pneumonia type and possible pathogen (p=0.613, p=0.948, respectively) In line with the results of the study, it can be concluded
that there is no relationship between the severity of dyspnea and pneumonia in patients in need of care.
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Introduction

Pneumonia ranks among the top in admission to
pediatric emergency departments, clinic wards, and
intensive care units and is one of the leading causes of
morbidity and mortality in children globally."? The World
Health Organization reports
that pneumonia is the most
common cause of death in
children under the age of
five worldwide. Although
pneumonia-related deaths
have decreased somewhat
with safe, effective, and cost-
effective treatment, they still
account for approximately
one-fifth of child deaths
globally.* Pneumonia, the
acute inflammation of the
lung parenchyma that
usually occurs in response
to infectious causes such
as bacteria and viruses, is
a clinical picture in which

requires  different

findings.

» Dyspnea is a multidimensional symptom and

management
according to its causes. The relationship between
pneumonia-related dyspnea and/or severity of
dyspnea and the presence of pneumonia has not
been adequately studied, particularly in pediatric but
palliative care patients.

* The Modified Borg Scale is a scale used to
evaluate dyspnea in nonverbal children. Modified
Borg Scale is not related to the type of pneumonia,
possible pathogens, chest X-ray and laboratory

* For dyspnea, which is common in pediatric
palliative care patients,

a model of teamwork consisting of three pediatricians,
eight nurses, four staff, one psychologist, one dietician,
one social worker, one physiotherapist, one religious
worker, and one secretary. Children with comorbidities
(such as cancer, history of transplantation, and
complex cyanotic congenital heart disease), potentially
progressive conditions (for
example, cystic fibrosis,
severe immunodeficiency,
muscular dystrophy),
genetic disorders  (such
as trisomy 13, trisomy 18,
osteogenesis imperfecta),
and non-progressive
irreversible diseases
(cerebral palsy) have been

strategies

treated in our pediatric
palliative care units.

Study Design

The study was cross-

sectional in which patients

causes other than = who were followed up in

; irat ¢ pneumonia should be investigated and treatment pediatric  palliative care
ever, respiratory symptoms, should be given for its etiology. between December 15,
and parenchymal 2019 d D ber 15
involvement are defined » an ecember ’

by physical examination and/or chest X-rays.* Risk
factors include poor hygiene, low socioeconomic status,
lack or insufficiency of vaccinations, and infrastructure
problems in living conditions. In care patients, being
bedridden, atrophy of respiratory muscles, and using
medical devices are also among the risk factors for
pneumonia.

Dyspnea is defined as performing the work of breathing
quickly or with difficulty. Dyspnea is a common symptom
in pediatric palliative care. It is the second most common
symptom after pain, especially in the last month of
life.>" The frequency of dyspnea in pediatric palliative
care has been reported to be between 17-80%, and
the frequency varies according to the diagnosis and
evaluation method.? Acute or chronic dyspnea can be
frightening for the child and the family."®>'s Dyspnea is
a multidimensional symptom and requires different
management strategies according to its causes. It
may occur due to causes such as infection, acidosis,
fluid overload, anemia, lung metastasis, pulmonary
embolism, pleural effusion, heart failure, pain, and
anxiety.'® The relationship between pneumonia-related
dyspnea and/or severity of dyspnea and the presence of
pneumonia has not been adequately studied, especially
in pediatric palliative care patients. This study aimed to
examine the relationship between radiological findings
and laboratory findings of the cases with the presence
and severity of dyspnea followed up with the diagnosis
of pneumonia in pediatric palliative care.

Material and Method

Organization of Pediatric Palliative Care (PPC) Unit

University of Health Sciences Turkey is a tertiary hospital,
and the PPC center started to serve in November 2018.
Our pediatric palliative care center has 12 beds and is

2020, had shortness of
breath, were diagnosed with pneumonia and applied
the Modified Borg Scale (MBS). The cases included in
the study were clinically diagnosed with pneumonia by
history and physical examination and were supported
by chest X-rays and laboratory findings. Patients who
did not have a cold, pharyngitis, mild fever, general
condition deterioration and cases with bilateral and
diffuse auscultation findings were considered as viral
pneumonia. Patients with high fever, retraction, toxic
appearance, and localized auscultation findings were
considered bacterial pneumonia. Laboratory and
radiological examinations were performed to distinguish
the complexity of symptoms in patients followed in
our clinic, the presence of recurrent pneumonia in
bedridden patients, and other causes of respiratory
distress. Chest radiographs of the patients included in
the study were evaluated by a radiologist unaware of
their clinical and laboratory findings. First, the presence
of pneumonia was evaluated on the chest X-ray, and
the involvement pattern was defined in cases with
pneumonia. Because the children in our study group
were non-verbal and could not evaluate themselves,
the MBS was administered by a physical therapist who
was unaware of X-ray and laboratory findings. The
relationship between MBS scores, pneumonia pattern,
and the pathogen was examined.

Data Collection Tools

Case Report Form: Sociodemographic data about
the child and his/her family (child’s gender, age,
primary disease, medical devices and technologies
used, presence of additional disease and age of the
caregiver parent, gender, education, marital status,
number of children, income level, employment status,
and household status) was questioned with a personal
information form consisting of 13 questions.



Journal of Pediatric Academy

27

MBS: Borg Dyspnea Scale was developed by Gunnar
Borg in 1982 to describe the intensity of physical activity.
In 1986, the “American College of Sports Medicine”
reorganized the scale by scoring between 0-10."7 The
MBS has a scoring system ranging from 0 (none) to 10
(very severe). It is accepted that the severity of dyspnea
increases as the score increases on the scale without a
cut-off score. (Figure 1) It has been used as a reliable
and valid scale in various studies in our country.'®
Radiography: Chest radiograph findings were
classified as 0: Normal, 1: Lobar or focal consolidation,
2: Peribronchial reticulonodular infiltration
(bronchopneumonia), 3: Ground glass infiltration, 4:
Interstitial pneumonia (Linear septal thickening), and
5: Sequellae changes. Lobar and reticulonodular
infiltrations were determined as bacterial pneumonia,
and ground glass and interstitial infiltration as viral/
atypical pneumonia.

Statistical Analysis

Statistical analysis was performed using Statistical
Package for Social Sciences program version 21.0. The
conformity of the variables to the normal distribution was
evaluated with Kolmogorov-Smirnov and Shapiro-Wilk
tests. Accordingly, it was observed that the variables
were not normally distributed. Discontinuous variables
were presented as numbers and percentages, and
continuous variables as medians and ranges of quarters
(IQR). Relationships between parameters in patients
with pneumonia were evaluated with Pearson and
Spearman correlation analyses. Bonferroni correction
and Mann-Whitney U test evaluated MBS scores
according to the presence, types, and radiological
factors of pneumonia and compared bacterial and viral
pneumonia characteristics. A p-value of <0.05 was
considered statistically significant.

Results

A total of 209 patients were hospitalized during
the study period, and 72 (34.4%) diagnosed with
pneumonia and underwent MBS were included in
the study. 51.4% (n=37) of the study group were
male, and the median age was 6.00 years (IQR=9).
Demographic characteristics of the cases are shown
in Table 1a, and the characteristics of caregivers,

0- None

1- Very mild

2- Lightweight
3- Medium

4- A little serious
5- Serious

6- More serious
7- Very serious
8- Excess

9- Too much
10-Too much too much

Figure 1. Modified Borg Scale

including sociocultural characteristics, in Table
1b. When the primary diagnoses of pneumonia
patients were examined, it was observed that
45.8% had neurological, 20.8% had genetic, 15.3%
had metabolic, and 18.1% had other diseases.
There was lobar pneumonia in 36.1% of the
patients, bronchopneumonia in 44.4%, ground-glass
appearance in 11.1%, and interstitial pneumonia in
8.3%. According to the radiological evaluation of
posteroanterior chest radiography, 80.6% were
bacterial, and 19.4% were viral and/or atypical
pneumonia. The characteristics of the cases with
bacterial and viral pneumonia are presented in Table
2a and Table 2b. When the MBS score was evaluated
in the examination to determine pneumonia types and
possible pathogens, it was observed that the severity
of dyspnea did not affect determining the pneumonia
type and possible pathogen (p=0.613, p=0.948,
respectively) (Table 3). In patients with pneumonia,
no significant relationship was found between the
patient’s age, laboratory findings, medical device
and technological support, the presence of additional
neurological diseases, such as epilepsy, length and
number of hospitalizations, education and income
level of the parents, the number of children cared for
by the parents, the working status of the parents and

Table 1a.
Demographic characteristics in patients with pneumonia

Gender [n (%)]
Girl 35 (48.6%)
Boy 37 (51.4%)

Age [median, (IQR) (1 month-18 years)] 6.00 (9)
Number of siblings 1.50 (1)

Primary disease [n (%)]
Neurological disease
Genetic disease
Metabolic disease
Other

Pneumonia type [n (%)]
Lober and fokal consolidation
Peribronchial reticulonodular
Ground glass infiltration
Interstitial pneumonia

33 (45.8%)
15 (20.8%)
11 (15.3%)
13 (18.1%)

26 (36.1%)

32 (44.4%)
8 (11.1%)
6 (8.3%)

Clinical diagnose [n (%)]
Bacterial
Viral+atypical

NC (epilepsy) [n (%)]

58 (80.6%)
14 (19.4%)

No 19 (26.4%)
Yes 53 (73.6%)
CVS disease [n (%)]

No 61 (84.7%)
Yes 11 (15.3%)
Respiratory support [n (%)]

Normal 51 (70.8%)

Supported (O,, CPAP, Home-MV)?

Nutritional support [n (%)]
Normal
Supported (NG, gastrostomy)*

21 (29.2%)

17 (23.6%)
55 (76.4%)

Length of stay [median, (IQR) day] 20.50 (25)
Number of hospitalizations [median, (IQR) year] 1.00 (2)
Modified Borg Score [median, (IQR)] 5.50 (5)

(O,; Oxygen support with a mask or nasal cannula, CPAP; Continous positive airway
pressure, Home-MV; Home-type mechanical ventilator),

IQR; ranges of quarters, #(NG; Nasogastric tube, CVS; Cardiovascular disease, NC;
Neurological comorbidity




28

Harputluoglu et al. Relationship Between Dyspnea and Pneumonia

Table 1b.
Parental characteristics of patients with pneumonia

Parent gender [n (%)]

Female 66 (91.7%)
Male 6 (8.3%)
Parent age [n (%)]

<30 24 (33.3%)
30-40 31 (43.1%)
>40 17 (23.6%)
Parent education [n (%)]

Primary-secondary school 7 (9.7%)
High school-university 65 (90.3%)
Marital status [n (%)]

Single 2 (2.8%)
Married 66 (91.7%)
Divorced-separated 4 (5.6%)
Income status™ [n (%)]

<3000 35 (48.6%)
>3000 37 (51.4%)
Working status [n (%)]

House-wife 58 (80.6%)
Working 14 (19.4%)
Home status [n (%)]

Rent 42 (58.3%)

Own house
With someone else

26 (36.1%)
4 (5.6%)

*It is determined according to the minimum wage in our country

the MBS score (Table 4). Correlations determined in
patients with pneumonia are presented in Table 5.

Discussion

The results of this study, which was performed in
patients followed up with a diagnosis of pneumonia in
pediatric palliative care unit, revealed that the severity
of dyspnea was not related to the type of pneumonia,
possible pathogens, chest X-ray and laboratory findings
and that MBS was not an indicator for pneumonia.

In our country, according to the Turkey Burden
of Disease Study, respiratory tract infections are
responsible for 14% of all deaths in the 0-14 age
group.” In childhood, it has been reported that 29-
38% of hospitalized patients for all age groups have
pneumonia.?® Bacterial pathogens are isolated in
2-50% of cases that are followed up with the diagnosis
of community-acquired pneumonia.?"?? While viral
agents are determined in 80% of children under the
age of two, it is known that viral agents are rare in older
children, especially between the ages of 10 and 16.28
The present study determined pneumonia at a rate of
34.4%, similar to the literature. Pneumonia prevalence
was not higher than the general population for the
study group in which the patients were hospitalized
due to chronic lung disease, neurological diseases,
and metabolic diseases such as the pediatric palliative
care service.

Dyspnea is the second most common symptom
following pain in pediatric palliative care.? The
relationship of dyspnea to pneumonia in pediatric
palliative care patients and children with chronic and
complex problems is unknown. Since there was no
other scale developed in children in our study, MBS

was used similarly to Marquis et al.?*? Marquis et
al.?* assigned a nurse to standardize the application
of MBS in this patient population, and in our study,
MBS was administered by a physical medicine and
rehabilitation specialist. In the literature, the predictive
value of MBS in terms of hospitalization in pulmonary
hypertension was examined, but it was found that
it did not predict hospitalization.?” MBS is a marker
in determining mortality associated with pulmonary
hypertension in a single study.?® While the MBS score
was 0.51+1.15 at rest in children with cystic fibrosis, it
was found to be 2+2.21 after exercise.?® MBS, which
was found to be 4.50+£1.93 in asthmatic patients, was
reported as 2.57+2.29 in the control group.® In our
study, the MBS score was determined as 5.50 (IQR=5),
indicating severe dyspnea. In patients diagnosed with
pneumonia, the severity of dyspnea was not found to be
related to the type and cause of pneumonia. In patients
diagnosed with pneumonia, the severity of dyspnea
was not found to be related to the type and cause of
pneumonia. This suggested that pediatric palliative
care patients experienced more severe dyspnea than
children with other chronic diseases but not associated
with pneumonia.

Risk factors for pneumonia include host-related causes,
low socioeconomic status, crowded environments,
nutritional deficiencies, poor hygiene conditions, and
inadequate infrastructure in living areas. Insufficient
cough reflex and respiratory muscles make it difficult
to clear airway secretions. The absence of a cough
reflex is an important risk factor for the development
of pneumonia. Our patient group in our study (such as
neurological diseases, genetic and cardiac diseases)
has an important risk factor that does not have a
cough reflex and therefore affects the development,
course, and possible complications of pneumonia.?"*
However, the frequency of pneumonia was not high in
our study and patient profile. Malnutrition also increases
the severity of pneumonia and mortality. The effect of
malnutrition on both protein and vitamin-mineral levels
is a risk factor for pneumonia.®*3® The relationship
between vitamin D and zinc (Zn) levels and pneumonia
was investigated, and it was revealed that vitamin and
mineral deficiencies predispose to pneumonia.®®% In
our study, we demonstrated a negative relationship
between the income level of the family and the intake
of nutritional support. Again, we detected a negative
relationship between education level and vitamin D
levels and a negative relationship between Zn levels
in patients with cardiovascular system disease. These
different results may have been found in pediatric
palliative care patients due to multiple and complex
problems. Similarly, we found no difference between
sociodemographic characteristics and viral and bacterial
types of pneumonia. This may also be due to the small
number of our patients. No correlation was found
between MBS scores and demographic characteristics.
MBS scores were also not different in terms of viral and
bacterial types of pneumonia. All these suggested that
the severity of dyspnea was independent of pneumonia
and sociodemographic features, radiological and
laboratory findings.
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Table 2a.
Characteristics of patients with bacterial and viral pneumonia$

Bacterial Viral p value
Age [median, (IQR)] 3.00 (6) 5.00 (7) 0.543
Number of siblings [median, (IQR)] 1.00 (1) 1.00 (1) 0.172
WBC [median, (IQR)] 12.505 (8.223) 1.0545 (8.838) 0.711
CRP [median, (IQR)] 0.20 (4.15) 1.21 (3.68) 0.240
Hemoglobin [median, (IQR)] 10.90 (2.0) 11.65 (3.2) 0.472
HTC [median, (IQR)] 34.15 (5) 34.50 (10) 0.588
MCV [median, (IQR)] 84.00 (9) 84.00 (12) 0.938
PLT [median, (IQR)] 294.00 (149) 366.00 (162) 0.153
Zinc [median, (IQR)] 66.60 (55.8) 55.85 (-) 0.641
Vitamin D [median, (IQR)] 25.30 (23.7) 34.65 (14.8) 0.189
Length of stay [median, (IQR) (day)] 14.50 (23) 18.50 (21) 0.881
Number of hospitalizations [median, (IQR) year] 1.00 (1) 1.00 (0) 0.166
Gender [n (%)]
Girl 28 (80.0%) 7 (20.0%) 1.000
Boy 30 (81.1%) 7 (18.9%)
Respiratory support [n (%)]
No 40 (78.4%) 11 (21.6%) 0.744
Yes (CPAP, Home-MV)f 18 (85.7%) 3 (14.3%)
Nutricion support [n (%)]
Normal 13 (76.5%) 4 (23.5%) 0.728
Supported (NG, gastrostomy) 45 (81.8%) 10 (18.2%)
Cardiovascular disease [n (%)]
No 49 (80.3%) 12 (19.7%) 1.000
Yes 9 (81.8%) 2 (18.2%)
Neurologic comorbidity [n (%)]
No seizure 16 (84.2%) 3 (15.8%) 0.747
Seizure 42 (79.2%) 11 (20.8%)

SDifferentiation was made according to radiological evaluation, WBC; White blood cell, CRP; C-reactive protein, MCV; Mean corpuscular volume, HTC; Hematocrit, PLT; Platelet, TO,; Oxygen
support with a mask or nasal cannula, CPAP; Continuous positive airway pressure, Home-MV; Home-type mechanical ventilator, NG; Nasogastric tube, IQR; Ranges of quarters

Table 2b.
Characteristics of parents of patients with bacterial and viral pneumonia$

Bacterial Viral p value
Parent age [n (%)]
<30 17 (70.8%) 7 (29.2%)
30-40 26 (83.9%) 5(16.1%) 0.316
>40 15 (88.2%) 2 (11.8%)
Parent gender [n (%)]
Female 53 (80.3%) 13 (19.7%) 1.000
Male 5 (83.3%) 1(16.7%) ’
Parent education [n (%)]
Primary-secondary school 6 (85.7%) 1(14.3%) 1.000
High school-university 52 (80.0%) 13 (20.0%) ’
Marital status [n (%)]
Single 2 -
Married 52 (78.8%) 14 (21.2%) 0.454
Divorced-separated 4 -
Income status™ [n (%)]
<3000 29 (82.9%) 6 (17.1%) 0631
>3000 29 (78.4%) 8 (21.6%) ’
Working status [n (%)]
House-wife 46 (79.3%) 12 (20.7%) 0587
Working 12 (85.7%) 2 (14.3%) ’
Home status [n (%)]
Rent 36 (85.7%) 6 (14.3%)
Own house 19 (73.1%) 7 (26.9%) 0.423
With someone else 3 (75.0%) 1(25.0%)

SDifferentiation was made according to radiological evaluation
*It is determined according to the minimum wage in our country
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Table 3.

Relationship between the radiological evaluation of pneumonia
cases and MBS§

MBS value
—— pvalue
Median IQR

Types of pneumonia [median, (IQR)]
Lobar infiltration 7.00 4
Bronchopneumonia 6.00 5 0.613
Ground glass infiltration 7.00 3
Interstitiel pneumonia 5.00 6
Pathogen [median, (IQR)]
Pneumococcus+bacteria (=bacterial) 6.50 5) 0.948
Viral+atipical (=Viral) 6.50 5)

SDifferentiation was made according to radiological evaluation
MBS; Modified Borg Scale, IQR; Ranges of quarters

Complete blood count and acute phase reactants do
not show a specific finding in diagnosing pneumonia
in children. Although infiltrates on chest radiographs
support the diagnosis of pneumonia, the diagnostic
value of radiological imaging in children is low in
the diagnosis and differentiation of bacterial-viral
pneumonia.®®% Segmental consolidation and lobar
consolidation can be evaluated in favor of especially
pneumococcal and bacterial infection, while diffuse
bronchopneumonia and interstitial appearance can be
evaluated in favor of viral and atypical pathogens, but
its sensitivity is low.**2 In our study, a classification
was made similar to the study of Sahin et al.** and
MBS scores were examined accordingly. Laboratory
parameters did not differ in terms of pneumonia and
viral-bacterial types of pneumonia. MBS scores and
laboratory parameters did not change. This result
suggested that the severity of dyspnea was not related
to laboratory findings in patients with pneumonia. In our
study, when the radiological diagnosis of pneumonia,
types, and classification of possible pathogens were
examined, it was found that there was no difference in
MBS scores of the cases diagnosed with pneumonia
clinically. This demonstrated that the severity of
dyspnea was not related to the radiological findings in
pneumonia. Despite the above-average MBS scores
(5.50), the severity of dyspnea in patients diagnosed
with pneumonia is not correlated with radiological and
laboratory findings.

Study Limitations

This study was a single-center study and may not be
generalizable to other centers. In patients diagnosed
with pneumonia, the sensitivity and reliability of chest
radiography were low in distinguishing between
bacterial and viral pneumonia. However, the use of
tomography in pediatric patients was avoided due to
the radiation effect. Therefore, the study was designed
based on direct chest radiography. The MBS has
not been validated in our patient population. To our
knowledge, there is no approved scale and scoring
system for dyspnea for pediatric palliative care
patients. The choice of MBS for our study stems from
its previous use. It is preferred for patients with a life-
threatening disease or at the end of their life because of
its ease of use and its representative of reality. Physical
therapy and rehabilitation specialist was responsible
for scoring. Many patients were not in a position to

Table 4.
Correlations of MBS values in patients with pneumonia

MBS value
r -0.021
Age
p 0.864
r 0.062
Number of siblings
p 0.605
r -0.058
WBC
p 0.628
r -0.150
CRP
p 0.207
r -0.073
Hemoglobin
p 0.542
r -0.026
HTC
p 0.827
r -0.117
MCV
p 0.327
r -0.038
PLT
p 0.753
r -0.185
Zinc
p 0.545
r -0.101
Vitamin D
p 0.510
Length of stay (day) r 0.005
ength of stay (da
g y ey p 0.970
r -0.065
Number of hospitalizations (year)
p 0.585
ENR, " r 0.009
espiratory suppo
P ysupp p 0.941
r, -0.115
Nutricion support
P 0.335
rs -0.002
CVS disease
p 0.988
NC (epi ) r, 0.044
epileps
prepsy p 0.716
r 0.082
Parent education
p 0.493
. r 0.113
Parent income
p 0.345
rs -0.080
Parent working status
p 0.503

r; Pearson correlation coefficient, 0 Spearman correlation coefficient, WBC; White blood
cell, CRP; C-reactive protein, MCV; Mean corpuscular volume, HTC; Hematocrit, CVS;
Cardiovascular system, NC; Neurological comorbidity, PLT; Platelet, MBS; Modified Borg
Scale

self-assess their dyspnea. Another limitation is that the
study was retrospective, and analgesia and anxiolytics
were not given beforehand in order to differentiate
pneumonia-related dyspnea.

Conclusion

The results of this study showed that the severity of
dyspnea in patients with pneumonia was not associated
with pneumonia and pneumonia type. Although the MBS
has use in pediatric palliative care patients, it does not
show specificity for pneumonia. Causes of dyspnea
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Table 5.
Parameters with significant correlation in patients with pneumonia

2 o
c ® S £
- £ > R, g
o ) (=] 8 c o oN =
25 = £ E% g% 3 BE_ =
€ = (8] o = o > o = a2 EZ2 ) E2G o
o Q (&) c = o S
Z% 2 5 T £ = N S &3 23 5 228 &
A 0.305 -0.018 0.379 0.116 0.093 0.187 -0.200 -0.514 -0.321 -0.330 0.246 0.043 0.107
ge
0.009* 0.884 0.001* 0.331 0438 0.116 0512 0.000* 0.006* 0.005* 0.037* 0.721  0.371
cRP 0.021  0.220 1 -0.116  -0.069 0.041 -0.447 -0.268 -0.030 -0.007 0.113 0.259 0.122
0.858  0.063 0.332 0565 0.731 0.125 0.075 0.802 0.957 0.344 0.028* 0.307
oLt -0.133 0.243 0.163 -0.101 -0.034 -0.347 -0.127 -0.058 0.047 0.088 -0.200 0.051 -0.008
0.266 0.040* 0.170 0.398 0.775 0.003* 0680 0.704 0696 0463 0.092 0.670 0.945
Length -0.020 0.039 0.162 -0.096 -0.052 -0.102 0.016 0.091 0.196 0.300 -0.018 0.758 -0.235
of stay (day) 0.868 0.747 0.173 0421 0.666 0.395 0959 0.552 0.099 0.011* 0.880 0.000* 0.047*
Respiratory -0.441 0156 -0.160 -0.185 -0.135 -0.013 0.488 0.438 1 0.213 0.067 0.184 -0.171
support 0.000* 0.191 0.180 0.119 0.257 0.917 0.091 0.003* 0.073 0575 0.121  0.152
Nutrition -0.018 0.147 0.040 -0.013 0.003 -0.072 0.356 0.295 0.213 1 -0.128 0.235 -0.344
support 0.879 0217 0.736 0916 0.979 0550 0.232 0.049* 0.073 0.286  0.047* 0.003
0.009 -0.268 0.076 -0.039 -0.026 0.178 -0.570 0.019 0.067 -0.128 1 -0.055 -0.050
CVS disease
0.941 0.023* 0.527 0.745 0.828 0.136 0.042* 0.900 0575 0.286 0.645 0.674
0.220 -0.195 -0.004 0.338 0.336 -0.017 = -0.015 -0.240 0.112 -0.271 -0.050 0.174
NC (epilepsy)
0.063 0.101 0.975 0.004* 0.004* 0.889 = 0.920 0.043* 0.347 0.021* 0679 0.143
Parent 0.094 0.135 0.144 -0.003 5 -0.053 . -0.303 -0.202 -0.182 0.139 0.014 0.244
education 0433 0.257 0.227 0.977 5 0.658 . 0.043* 0.089 0.125 0.243 0904 0.039*
0.244 0149 0.061 -0.093 -0.060 -0.115 -0.296 -0.134 -0.171 -0.344 -0.050 -0.103 1
Parent income
0.039* 0.211 0613 0437 0619 0336 0326 0.382 0.152 0.003* 0.674 0.389
Parent 0.101 0.208 0.158 -0.003 -0.024 -0.137 -0.045 -0.065 -0.006 -0.057 -0.111 0.138  0.337
working
status 0.397 0.080 0.185 0.978 0.844 0251 0.885 0.672 0.957 0.632 0.353 0.248  0.004*

r; Pearson correlation coefficient, i Spearman correlation coefficient, WBC; White blood cell, CRP; C-reactive protein, MCV; Mean corpuscular volume, HTC; Hematocrit, CVS;

Cardiovascular system, NC; Neurological comorbidity, PLT; Platelet

other than pneumonia, which is common in pediatric
palliative care patients, should be investigated, and
treatment should be given for its etiology.

Author Contributions: Harputoglu N: Concept, design,
data collection or processing, analysis or interpretation,
literature search, writing; Coskun M: Concept, data
collection or processing, literature search; Cubukcu
D: Concept, design, analysis or interpretation; Celik
T: Design, data collection or processing, analysis or
interpretation.

Conflict of Interest: There are no conflicts of interest in
connection with this paper, and the material described
is not under publication or consideration for publication
elsewhere.

Ethical Approval: Ethics committee approval for the
study was obtained from University of Health Sciences
Turkey, izmir Dr. Behget Uz Training and Research
Hospital Ethics Committee (Approval date:14/01/2021,
Approval number: 20). The parents who met inclusion
criteria provided verbal and written consent before

participating in the study. All study procedures were
conducted in accordance with the Declaration of Helsinki
and local laws and regulations.

Financial Disclosure: The authors declared that this
study received no financial support.

Informed Consent: No conflict of interest was declared
by the authors.

References

1. HeC, KangL, Miao L, et al. Pneumonia Mortality among Children
under 5 in China from 1996 to 2013: An Analysis from National
Surveillance System. PLoS One. 2015;10:€0133620. [Crossref]

2. Hammitt LL, Kazungu S, Morpeth SC, et al. A preliminary study
of pneumonia etiology among hospitalized children in Kenya. Clin
Infect Dis. 2012;54 Suppl 2(Suppl 2):S190-199. [Crossref]

3. DSO. Revised WHO classification and treatment of childhood
pneumonia at health facilities. Evidence Summaries. [Crossref]

4. Kocabas E, Dogru Ers6z D, Karako¢ F, ve ark. Cocuklarda
Toplumda Gelisen Pnémoni Tani ve Tedavi Uzlagl Raporu. Tirk
Toraks Dergisi. 2009;10(Ek 3):5-26. [Crossref]

5. Schindera C, Tomlinson D, Bartels U, Gillmeister B, Alli A, Sung
L. Predictors of symptoms and site of death in pediatric palliative


https://www.doi.org/10.1371/journal.pone.0133620
https://www.doi.org/10.1093/cid/cir1071
https://apps.who.int/iris/bitstream/handle/10665/137319/9789241507813_eng.pdf
https://turkthoracj.org/content/files/sayilar/147/buyuk/pdf_Toraksder_6331.pdf

32

Harputluoglu et al. Relationship Between Dyspnea and Pneumonia

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

patients with cancer at end of life. Am J Hosp Palliat Care.
2014;31:548-552. [Crossref]

Wolfe J, Grier HE, Klar N, et al. Symptoms and suffering at the
end of life in children with cancer. N Engl J Med. 2000;342:326-
333. [Crossref]

Garske D, Schmidt P, Hasan C, Wager J, Zernikow B.
Palliativversorgung auf der péadiatrischen Palliativstation
,Lichtblicke” — Eine retrospektive Studie. Inpatient Paediatric
Palliative Care. 2016;17:302-307. [Crossref]

Blume ED, Balkin EM, Aiyagari R, et al. Parental perspectives on
suffering and quality of life at end-of-life in children with advanced
heart disease: an exploratory study*. Pediatr Crit Care Med.
2014;15:336-342. [Crossref]

Drake R, Frost J, Collins JJ. The symptoms of dying children. J
Pain Symptom Manage. 2003;26:594-603. [Crossref]

Hunt AM. A survey of signs, symptoms and symptom control in 30
terminally ill children. Dev Med Child Neurol. 1990;32:341-346.
[Crossref]

Vollenbroich R, Borasio GD, Duroux A, Grasser M, Brandstatter
M, Fuhrer M. Listening to parents: The role of symptom
perception in pediatric palliative home care. Palliat Support Care.
2016;14:13-19. [Crossref]

Aydin A, Aydin N. Terminal Dénemdeki Cocuklarda Solunum
Sorunlari ve Yonetimi. Tiirkiye Klinikleri. 2018;47-51. [Crossref]

Craig F, Henderson EM, Bluebond-Langner M: Management
of respiratory symptoms in paediatric palliative care. Curr Opin
Support Palliat Care, 2015;9:217-226. [Crossref]

Davies D: Respiratory symptoms. In: Wolfe J, Hinds P, Sourkes
B (ed): Textbook of Interdisciplinary Pediatric Palliative Care. 1.
Philadelphia, PA: Elsevier Health Science, 2011, pp. 300-310.
[Crossref]

Garred P, Pressler T, Madsen HO, et al. Association of mannose-
binding lectin gene heterogeneity with severity of lung disease
and survival in cystic fibrosis. J Clin Invest. 1999;104:431-437.
[Crossref]

Friedrichsdorf SJ, Collins JJ. Management of Non-pain Symptoms
in Pediatric Palliative Care. Med Princ Pract. 2007;16:3-9.
[Crossref]

Borg G. Psychophysical basis of perceived exertion. Medicine
and Sciencie in Sports Exercise. 1982;14:377-381. [Crossref]

Akkoca O, Oner F, Saryal S, Karabiyikoglu G, Giirkan O. The
Relationship Between Dyspnea and Pulmonary Functions,
Arteriel Blood Gasses and Exercise Capacity In Patients With
COPD. Journal of Tuberculosis and Thorax. 2001;49:431-438.
[Crossref]

Uniivar N, Mollahaliloglu S, Yardim N. (Editér). Tiirkiye Hastalik
Yukl Calismasi 2004. T.C. Saghk Bakanligi, Refik Saydam
Hifzissihha Merkezi Baskanlidi, Hifzissihha Mektebi MudurlGga.
1. Baski. Ankara: Aydogdu Ofset Matbaacilik San. ve Tic.Ltd.S$ti.
2006; p.1-56. [Crossref]

Henrickson KJ. Viral pneumonia in children. Semin Pediatr Infect
Dis. 1998;9:217-233. [Crossref]

Hamano-Hasegawa K, Morozumi M, Nakayama E, et al.
Comprehensive detection of causative pathogens using real-time
PCR to diagnose pediatric community-acquired pneumonia. J
Infect Chemother. 2008;14:424-432. [Crossref]

Michelow IC, Olsen K, Lozano J, et al. Epidemiology and clinical
characteristics of communityacquired pneumonia in hospitalized
children. Pediatrics. 2004;113:701-707. [Crossref]

Heiskanen-Kosma T, Korppi M, Jokinen C, et al. Etiology
of childhood pneumonia: serologic results of a prospective,
population-based study. Pediatr Infect Dis J. 1998;17:986-991.
[Crossref]

Marquis MA, Daoust L, Villeneuve E, Ducruet T, Humbert
N, Gauvin F. Clinical Use of an Order Protocol for Distress in
Pediatric Palliative Care, Healthcare. 2019;7:3. [Crossref]

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Robinson WM. Palliation of dyspnea in pediatrics. Chron Respir
Dis. 2012;9:251-256. [Crossref]

Dorman S, Byrne A, Edwards A. Which measurement scales
should we use to measure breathlessness in palliative care? A
systematic review. Palliat Med. 2007;21:177-191. [Crossref]

Banerjee D, Kamuren J, Baird GL, et al. The Modified Borg
Dyspnea Scale does not predict hospitalization in pulmonary
arterial hypertension. Pulm Circ. 2017;7:384-390. [Crossref]

Cenedese E, Speich R, Dorschner L, et al. Measurement of
quality of life in pulmonary hypertension and its significance. Eur
Respir J. 2006;28:808-815. [Crossref]

Hommerding PX, Donadio MV, Paim TF, Marostica PJ. The Borg
scale is accurate in children and adolescents older than 9 years
with cystic fibrosis. Respir Care. 2010;55:729-733. [Crossref]

Ozden SA. Orta ve agir siddetli astimli hastalarda egzersizin
fonksiyonel kapasiteye etkisi. Doctoral thesis-2009. [Crossref]

Zubarenko O, Kopiyka G, Kravchenko T, Koval L, Gurienko K.
Peculiarities of Community-Acquired Pneumonia in Children
with Neurological Pathology. Georgian Med News. 2017:95-99.
[Crossref]

Millman AJ, Finelli L, Bramley AM, et al. Community-Acquired
Pneumonia Hospitalization among Children with Neurologic
Disorders. J Pediatr. 2016;173:188-195. [Crossref]

Hooli S, Colbourn T, Lufesi N, et al. Correction: Predicting
Hospitalised Paediatric Pneumonia Mortality Risk: An External
Validation of RISC and mRISC, and Local Tool Development
(RISC-Malawi) from Malawi. PLoS One. 2018;13:e0193557. .
[Crossref]

Hooli S, Colbourn T, Lufesi N, et al. Predicting Hospitalised
Paediatric Pneumonia Mortality Risk: An External Validation of
RISC and mRISC, and Local Tool Development (RISC-Malawi)
from Malawi. PLoS One. 2016;11:e0168126. [Crossref]

Ngari MM, Fegan G, Mwangome MK, et al. Mortality after
Inpatient Treatment for Severe Pneumonia in Children: a Cohort
Study. Paediatr Perinat Epidemiol. 2017;31:233-242. [Crossref]

Garg D, Bhalla K, Nanda S, Gupta A, Mehra S. Vitamin D
status in children with community acquired pneumonia and
its association with severity: a hospital-based study. Minerva
Pediatr (Torino). 2021. [Crossref]

Saied A, El Borolossy RM, Ramzy MA, Sabri NA. Effect of
zinc versus vitamin A supplementation on pediatric patients
with  community-acquired pneumonia. Front Pharmocol.
2022;13:933998. [Crossref]

British Thoracic Society guidelines for the management of
community acquired pneumonia in childhood. [Crossref]

Korppi M, Kiekara O, Heiskanen-Kosma T, Soimakallio S.
Comparison of radiological findings and microbial aetiology of
childhood pneumonia. Acta Paediatr. 1993;82:360-363. [Crossref]

Lahti E, Peltola V, Virkki R, Ruuskanen O. Influenza pneumonia.
Pediatr Infect Dis J. 2006;25:160-164. [Crossref]

Finnegan OC, Fowles SJ, White RJ. Radiographic appearances
of mycoplasma pneumonia. Thorax. 1981;36:469-472. [Crossref]
Meclntosh K. Community-acquired pneumonia in children. N Eng/
J Med. 2002;346:429-437. [Crossref]

Sahin K, Elevli M, Kogak A, Atash F, Yicetas E, Coskun C. The
relationship between laboratory evaluations in the separation

of viral and bacterial pneumonia in children. Sakarya Med J.
2020;10:397-405. https://doi.org/10.31832/smj.742661. [Crossref]


https://www.doi.org/10.1177/1049909113497419
https://www.doi.org/10.1056/NEJM200002033420506
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0042-111268
https://www.doi.org/10.1097/PCC.0000000000000072
https://www.doi.org/10.1016/s0885-3924(03)00202-1
https://www.doi.org/10.1111/j.1469-8749.1990.tb16946.x
https://www.doi.org/10.1017/S1478951515000462
https://www.researchgate.net/publication/340535465_Terminal_Donemdeki_Cocuklarda_Solunum_Sorunlari_ve_Yonetimi
https://pubmed.ncbi.nlm.nih.gov/26258463/
https://www.elsevier.com/books/textbook-of-interdisciplinary-pediatric-palliative-care/wolfe/978-1-4377-0262-0
https://www.doi.org/10.1172/JCI6861
https://www.karger.com/Article/Abstract/104540
http://www.tuberktoraks.org/managete/fu_folder/2001-04/2001-49-4-431-438.pdf
https://Users/galenos/Downloads/_Ekutuphane_kitaplar_200704061339590_NBDtr%20(4).pdf
https://www.doi.org/10.1016/S1045-1870(98)80035-6
https://www.doi.org/10.1007/s10156-008-0648-6
https://www.doi.org/10.1542/peds.113.4.701
https://www.doi.org/10.1097/00006454-199811000-00004
https://www.doi.org/10.3390/healthcare7010003
https://www.doi.org/10.1177/1479972312452439
https://www.doi.org/10.1177/0269216307076398
https://www.doi.org/10.1177/2045893217695568
https://www.doi.org/10.1183/09031936.06.00130405
https://pubmed.ncbi.nlm.nih.gov/20507656/
http://acikerisim.deu.edu.tr:8080/xmlui/handle/20.500.12397/10341
https://pubmed.ncbi.nlm.nih.gov/28726663/
https://www.doi.org/10.1016/j.jpeds.2016.02.049
https://www.doi.org/10.1371/journal.pone.0193557
https://www.doi.org/10.1371/journal.pone.0168126
https://www.doi.org/10.1111/ppe.12348
https://www.doi.org/10.23736/S2724-5276.21.06036-9
https://www.doi.org/10.3389/fphar.2022.933998
http://ww25.britthoracic.org.uk/Portals/0/Clinical%20Information/Pneumonia/Guidelines/paediatriccap.pdf?subid1=20230330-2012-5260-982c-9e992dbd572c
https://www.doi.org/10.1111/j.1651-2227.1993.tb12697.x
https://www.doi.org/10.1097/01.inf.0000199265.90299.26
https://www.doi.org/10.1136/thx.36.6.469
https://www.doi.org/10.1056/NEJMra011994
https://dergipark.org.tr/tr/pub/smj/issue/55849/742661

