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Giris: Epilepsi, pnoémoni, gastrit, 6zofajit, malnltrisyon,
dehidratasyon, kiriklar ve pnémoni disi akciger hastaliklar
(astim, plevral sivi, solunum yetmezligi) serebral palsi (SP)
hastalarinda hastaneye yatisin énde gelen nedenleridir.
Bu calismada gbgus hastalklar hastanesine basvuran
SP'li hastalarda solunum yolu hastaliklari ve mortalite
oranlarinin belirlenmesi amaclanmistir.

Gereg ve Yontemler: Ocak 2010 ile Aralik 2017 tarihleri
arasinda Go6gus Hastaliklari Hastanesinde yatan SP'li
hastalar calismaya dahil edildi ve retrospektif olarak analiz
edildi. Birincil sonlanim noktasi olarak, hastanede yatan
hastalarin solunum yolu enfeksiyonuna bagli 30 gunliuk
mortalitesi incelendi.

Bulgular: Toplam 23 hastaya ait 43 yatis degerlendirildi.
Ortalama hastanede kalis stresi 15.5 (1-62) gundu. SP'li
hastalarin  hastaneye vatis nedenleri agirlkl  olarak
solunum yolu enfeksiyonlarindan (pnomoni  %88,4,
akciger apsesi %7) olusmaktaydi. En sik izole edilen
patojen mikroorganizmalar gram-negatif bakterilerdi.
Hiriltih solunum, bakteriyel kdltdr Gremesi, vazopressor ve
invaziv mekanik ventilasyon ihtiyaci 30 gunlik mortaliteyi
artiran faktorlerdi (sirasiyla p=0,016; p=0,024; p=0,003;
p=0,003). 30 glinllk mortalite orani %26,08 (6/23) idi. Iki
hasta ilk yatista kaybedilirken, dort hasta tekrarlayan
yatislarda kaybedildi.

Sonug: Serebral palsili hastalar siklikla solunum yolu
enfeksiyonlarl  nedeniyle  hastaneye  vyatirnimaktadir.

Tekrarlayan hastane vyatislari mortaliteyi artirabilir. Bu
calismada, solunum yolu enfeksiyonlart nedeniyle
hastaneye vatinlan SP hastalan arasindaki yUksek

mortalite orani gdz onlne alindiginda, SP’li hastalarin
yakin takibinin dnemi vurgulanmaktadir.

Anahtar Kelimeler: Serebral palsi; otuz glnluk mortalite;
gogus hastaliklar
Bu calisma ASYOD toplantisinda sunulmustur

ABSTRACT

Aim: Epilepsy, pneumonia, gastritis, esophagitis,
malnutrition, dehydration, fractures, and non-pneumonic
lung disorders (asthma, pleural fluid, respiratory failure)
are the leading causes of hospitalization among cerebral
palsy (CP) patients. This study aimed to determine
respiratory tract diseases and mortality rates in patients
with CP admitted to the chest diseases hospital.

Materials and Methods: Patients diagnosed with CP
and hospitalized in Chest Diseases Hospital between
January 2010 and December 2017 were included in the
study and analyzed retrospectively. As the endpoint,
hospitalized patients' respiratory tract infection-related
30-days mortality were examined.

Results: A total of 43 hospitalizations of 23 patients
were evaluated. The mean length of hospital stay was
15.5 (1-62) days. The reasons for hospitalization in
patients with CP were mainly composed of respiratory
tract infections (pneumonia %88,4, lung abscess %7).
The most frequently isolated pathogenic microorganisms
were gram-negative bacteria. Wheezing, bacterial culture
growth, vasopressor and invasive mechanical ventilation
were all factors that increased 30-day mortality
(respectively p=0.016; p=0.024; p=0.003; p=0.003).
The 30-day mortality rate was %26,08 (6/23). While two
patients died at first hospitalization, four patients died on
recurrent hospitalizations.

Conclusion: Patients with CP are often hospitalized due
to respiratory tract infections. Recurrent hospitalizations
may increase mortality. This study emphasizes the
importance of close follow-up with these patients
considering the high mortality rate among CP patients
hospitalized for respiratory tract infections.

Key Words: Cerebral palsy; thirty days mortality, chest
diseases
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Cerebral palsy (CP) is a group of diseases that occur due
to nonprogressive damage in developing fetal and infant
brain, cause permanent changes in movement and
posture, and are characterized with movement limitations
(1). Cerebral palsy is more likely to be seen in premature
birth, low birth weight, difficult birth, and multiple
pregnancy. It affects 1.5-3 infants per 1000 live births (2).
The main problem in CP is impairment of fulfillment and
control of voluntary movements. Deficient cognitive
functions, epilepsy, emotional problems, hearing and
vision pathologies can be present with musculoskeletal
problems (tonus changes, loss of balance, apraxia, and
motor retardation) (3).

Patients with CP whose all body systems (especially
musculoskeletal, respiratory, gastrointestinal, and urinary
systems) are affected are frequently admitted to the
hospital. Epilepsy, pneumonia, gastritis, esophagitis,
malnutrition, dehydration, fractures, and non-pneumonic
pulmonary diseases (asthma, pleural fluid, respiratory
failure) are among the reasons for hospitalization (4). The
most common causes of mortality, morbidity, and poor
quality of life in children who are most severely affected is
respiratory illness (5). Adults with CP have a 14-fold risk
of death from respiratory diseases when compared to the
general population (6). Despite the fact that that patients
are frequently hospitalized for pulmonary disorders, there
is little information in the literature about the mortality
rates of pulmonary diseases among CP patients.

This study aimed to determine respiratory tract diseases
and mortality rates in patients with CP admitted to the
chest diseases hospital.

Materials and Methods

2.1 Patient Selection

This study was done after the approval of the Izmir Dr.
Suat Seren Chest Diseases and Surgery Training Hospital
local ethics committee (date: 21.02.2018, approval
number: 1773). Patients diagnosed with CP (ICD-10
code: G80) who were admitted to and discharged from
the chest diseases and surgery training and research
hospital between 2010 and 2017 were analyzed
retrospectively. Patients who were diagnosed with CP by
a neurologist and who were reported to have
musculoskeletal problems (tonus changes, loss of
balance, apraxia, and motor retardation) by their relatives
were defined as CP. When there was not enough
information about CP, information were obtained from the
patients' relatives by phone. Fifty hospitalizations were
determined according to the ICD-10 code for CP. Seven
hospitalizations with incorrect coding were excluded from
the study. When the hospitalizations were evaluated, if
the time between repeated hospitalizations was shorter
than 30 days, it was excluded from the study. We
collected data on age, gender, respiratory symptom,
radiology, bacteriology, vaccination, treatment, and
treatment outcomes.

2.2 Statistical Analysis

PASW Statistics for Windows (Version 18.0. Chicago:
SPSS Inc) was used for analysis. Wik and
Kolmogorov-Smirnov normality tests were used to
determine whether continuous data were normally
distributed. The conformity of the continuous variables to
the normal distribution was tested. In the comparisons of
independent groups, the variables with normal
distribution were evaluated with the Student’s t test, and
those not with the “Mann-Whitney U-Test”. The qualitative
variables were presented in cross-tables as frequencies
and percentages, and their distributions were compared
with the Chi-Square Test Methods. Results were given as
mean + SD, median (min-max), number, and percentage
(%).

The margin of error for the first type was determined as
a:0.05 in all statistical comparison tests and it was tested

with two tails. If the “p” value was less than 0.05, the

difference between the groups was considered
statistically significant.

Results

A total of 43 hospitalizations of 23 patients were

evaluated, 12 (62,1%) of the patients were male and the
mean age was 22 (+9,561) years. Fourteen (%60.8)
patients had one hospitalization, six (26.08%) had two
hospitalizations, one (4.34%) had five hospitalizations,
and two (8.69%) had six hospitalizations. The mean
length of hospital stay was 15.5 (1-62) days. The
characteristics of the patients and hospitalizations are
summarized in Table 1 and 2.

Chest X-rays revealed consolidation in the right lung in 21
(%48.8) hospitalizations and in the left lung in 14 (%32.5)

hospitalizations. Bilateral pulmonary involvement was
detected in eight (%18.6) hospitalizations. Pleural
effusion was detected in five (11.6%) of the

hospitalizations.

Table 3 shows microbiological pathogens grown in
cultures. Microbiological growth was observed in 13
(30.2%) of 43 hospitalizations. Sputum cultures were
positive in seven patients, while tracheal aspirate cultures
were positive in six patients. In three patients, the same
causative pathogen was grown two times on different
hospitalizations.

By univariate analysis, factor affecting 30-days mortality
were examined (Table 4). Variables with p<0.05 in
univariate analysis were analyzed with multivariate
analysis. No statistically significant variable was detected
by multivariate analysis.

In the intensive care unit, eight (18.6%) admissions
underwent invasive mechanical ventilation. In the first 72
hours, four patients needed vasopressor treatment
because of hypotension. The 30-day mortality rate was
26.08% (6/283). While two patients died at first
hospitalization,  four patients died on recurrent
hospitalizations.
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Discussion

This study has demonstrated common reasons for
hospitalization in patients with CP admitted to the chest
diseases hospital. Pneumonia is a major reason for
hospitalizations among patients with CP. The majority of
these patients have a history of pulmonary aspiration.
The most frequently isolated pathogenic microorganisms
were gram-negative bacteria. The outcome may be
mortal in  patients  with a history of frequent
hospitalization

Table 1: Characteristic features of 23 Cerebral palsy
patients

Characteristic n %a Median
(Range)
Age 23 224951
Gender Male | 12 52,1
Epilepsy Yes 11 | 47,8
No 12 | 521
Congenital Heart | Yes 1 4,34
Disease
No 22 | 95,6
Chronic Lung | Yes 1 4,34
Disease No 72 95,6
Immunosuppressiv | Yes 0 0
e Treatment No 73 100
Flu Vaccine Yes 3 13,04
No 20 | 86,9
Pneumonia Vaccine | Yes 2 8,69
No 21 |913
Preterm Birth Yes 1 4,34
No 22 | 95,6
30-Days Mortality Yes b 26,08
No 17 | 73,92

Table 3: Microbiological factors detected in respiratory
secretions during hospitalization

. . . Number Percent
Microbiological agent of patients |of patients (%)
Pseudomonas Aeruginosa 4 30,7
Klebsiella Pneumoniae 1 7,69
Stafilococcus Aureus 2 15,3
Corinebacterium Species 2 15,3
M.Tuberculosis 1 7,69
Acinetobacter spp 2 15,3
Escherichia coli 1 7,69

Mahon and Kibirige reported that upper and/or lower
respiratory  infections  accounted for 42%  of
hospitalizations (7). Due to the characteristics of our
patient group, all hospitalizations occurred due to
respiratory  tract infections. However, respiratory
infections account for 13-42% of hospitalizations in
patients with CP who are admitted to the general hospital
(7).

Pulmonary problems have an important role in the
mortality and morbidity of patients with CP. Swallowing
function and cough reflex that prevent oropharyngeal
aspiration have deteriorated by 10-58% in patients with
CP. Due to recurrent aspirations, chronic cough leads to
impairment of mucociliary clearance, pathogenic

Table 2: Reasons for hospitalization of patients with
cerebral palsy

Characteristic 30-Days Mortality p- value
Mo
(n) Yes (n)

Cough No |9 1] 0.566
Yes | 29 5

Sputum No |16 0

0,133

Yes | 22 5

Dyspnea No |15 0 0,145
Yes | 23 5

Wheezing No |23 1] 0,016
Yes |15 5

Aspiration No |16 1] 0,139
Yes |22 5

Fever No |16 0 0,139
Yes | 22 5

Mausea Mo |32 5 1,00
Yes |6 0

Hypoxemia No |19 0 0,056
Yes | 19 5

Tachypnea Ne |24 1 0,144
Yes | 14 4

Hypotension No |28 3 0,608
Yes | 10 2

Mental Ne |32 3 0,228

Change Yes |6 2

Diagnosis P 33 5 0,863
E 1 0
LA |3 0
The |1 0

Pleural Fluid No |34 4 0,479
Yes |4

Bacterial Ne |29 1 0,024

culture

growth
Yes |9 4

Invasive No |34 4 0,003

mechanical Yes |1 4

ventilation

Vasopressor Mo | 37 2 0,003
Yes |1 3

P: Pneumonia, E: Empyema, LA: Lung Abscess, Tbc:
Tuberculosis
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bacterial colonization in the respiratory tract, and
progressive parenchymal lung disease (8). Recurrent
aspiration pneumonias seen during follow-up can
sometimes lead to serious pneumonia attacks that are

life-threatening and often require hospitalization.
Due to the inability to clear secretions, pneumonia is

more difficult to improve in patients with CP when
compared with other healthy individuals. Even advanced
primary disease can often lead to severe pneumonia
requiring ventilatory support (9,10). In our study, the use
of vasopressors and invasive mechanical ventilation were
factors that increased 30-day mortality. The length of

hospital stay was longer compared to other
pneumonia-related hospitalizations and 15.5 (1-62)
days.

Life expectancy is shorter in individuals with CP
compared to the general population. Adults with CP have
a higher incidence of morbidity and mortality from
ischemic heart disease, cerebrovascular illness, cancer,
and trauma than people in the general population (11).
Pneumonia is the most common cause of hospitalization
and has high mortality rates in patients with CP (12).
Adults with CP have a 14 times higher risk of mortality
from respiratory diseases than adults without the
disorder (13). In our study, six (%26.08) patients died
within the 30 days in accordance with the literature.
Aspiration pneumonia is most commonly seen in the right

lung. In our study, aspiration pneumonia was more
common in the right lung in accordance with the
literature.

Colonization with Pseudomonas aeruginosa and other
Gram-negative organisms in children with CP leads to
increased morbidity, prolonged hospitalization, and
severe pneumonia requiring pediatric intensive care
admission (14). Studies have shown that gram-negative
bacteria, particularly Pseudomonas aeruginosa, cause
pneumonia. Gram-negative bacteria constituted the
majority in our research, which was consistent with the
literature.

Children and adults with CP have consistently higher
health care use, including more visits to clinicians, more
hospitalizations, longer length of stay (15). In this study,
43 different hospitalizations of 23 patients were
examined due to respiratory tract infections. Epilepsy,
pneumonia, gastritis, esophagitis, malnutrition,
dehydration, fractures, and non-pneumonic pulmonary
diseases (asthma, pleural fluid, respiratory failure) were
among the reasons for hospitalization.

Our study has some limitations. In addition to a small
number of patients, other accompanying morbidities
(mental status, non-respiratory infections, muscular
dystrophy, orthopedic problems) could not be detected
because it was a retrospective study.

In conclusion, patients with CP are often hospitalized due
to respiratory tract infections. Recurrent hospitalizations
may increase mortality. This study emphasizes the
importance of close follow-up with these patients
considering the high mortality rate among CP patients
hospitalized for respiratory tract infections.
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