Acta Medica Mediterranea, 2022, 38: 579

INVESTIGATION OF THE RELATIONSHIP BETWEEN THE CLINICAL COURSE OF THE ELDERLY
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ABSTRACT

Introduction: Our study aims to examine the relationship between the clinical course of patients over 65 years of age diagnosed
with Covid-19 and pneumococcal immunization.

Materials and methods: We enrolled 294 patients aged 65 and over who were admitted to hospital with the suspicion of
COVID-19 and whose diagnosis was confirmed. The patients were divided into three groups, service patients, patients who were
treated directly in the intensive care unit, and patients who transferred from the service to the intensive care unit.

Results: The mean age of the patients was 74.93+6.61. When the patients were evaluated in terms of chronic disease, most of
them (62.6%) had hypertension, 36.7% had coronary artery disease, 32.0% had diabetes mellitus, and 22.1% had respiratory system
diseases such as asthma, COPD and chronic bronchitis. It was determined that the number of men (71.5%) whose CT was compatible
with the viral pandemic was statistically higher than women (53.8%) (p=0.002). We found that most of the individuals whose CT
was compatible with the viral pandemic were not vaccinated against pneumococcus (88.0%) (p=0.001). The prognosis of COVID-19
patients of individuals with a pneumococcal vaccine was good, and these patients had fewer pulmonary CT findings compatible with

the viral pandemic, which was related to a shorter hospital stay and less intensive care needs (p=0.001).
Conclusion: We determined that the pneumococcal vaccine, which is mainly administered in family medicine centers, has a
positive effect on the course of COVID-19, and adult immunization should be given importance in every period.
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Introduction

In December 2019, several cases of pneumonia
of unknown etiology were reported in Wuhan,
China®. The Chinese government reported that the
disease then spread rapidly from Wuhan to other
regions. In January 2020, it was reported by the
Chinese center for disease control and prevention
(CDC) that a new type of coronavirus was detected
in samples taken from patients' throat swabs,
and the virus was named 2019 novel coronavirus
(2019-nCoV)@. Due to the rapid spread of the
disease globally, on January 30, the World Health
Organization (WHO) declared that the epidemic had
international importance and should be declared as

a public health emergency. On February 11, 2020,
WHO reported that the official name of the disease is
"COVID-19"®.COVID-19 was declared a pandemic
by WHO on March 11, 2020©.

It has been reported that the primary
transmission mechanism of SARS-CoV-2 occurs by
inhalation of respiratory droplets, direct or indirect
contact with the conjunctival or oral mucosa. Target
host receptors are primarily located in the airway
epithelium, including the oropharynx and upper
respiratory tract. Conjunctiva and gastrointestinal
systems are also susceptible to infection and are seen
as transmission routes”.

Streptococcus pneumonia (pneumococcus) is
among the leading causes of community-acquired
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pneumonia. The incidence of pneumococcal
pneumonia is quite high in people with advanced
age and comorbidities®”. S. pneumoniae frequently
colonizes the nasopharynx and may spread to the
sinuses or middle ears, causing medical morbidity
and mortality. Bacteria can also enter the epithelial
cell surface and cause localized infection or
bacteremia® ?.

Some studies have shown that pneumococcal
and Hib vaccines can protect against symptomatic
SARS-CoV-2 infection and death®”. Several
international studies show an inverse relationship
between pneumococcal vaccination rates and
SARS-CoV-2 infections and mortality rates®. For
this reason, it is estimated that the clinical course of
patients aged 65 and over who are hospitalized due
to the diagnosis of COVID-19 may be milder with
pneumococcal immunization. Our study aimed to
examine the relationship between the clinical course
of patients aged 65 and over with positive COVID-19
PCR test and pneumococcal immunization.

Materials and methods

Our study was started after getting approval
from Ankara Yildirirm Beyazit University (AYBU)
Clinical Researches Local Ethics Committee
(Approval no: 2020/283). Our research is a
descriptive, cross-sectional and retrospective study.
It was carried out in individuals aged 65 and over
who applied to Ankara City Hospital with the
suspicion of COVID-19 and whose diagnosis was
confirmed. Our study was carried out retrospectively
in 6 months between March 2020 and August
2020. Our study population was the patients who
applied to Ankara City Hospital with the suspicion
of COVID-19 and were positive for the COVID 19
Reverse Transcription Polymerase Chain Reaction
Test (RT-PCR). The sample of our research consists
of 294 people. Patient groups were included in the
study, with positive COVID-19 PCR test,over 65
years of age, who have e-pulse information sharing
consent,who had computed tomography (CT) of the
lung and who are hospitalized due to COVID-19.

The questionnaire form was filled in by looking
through the system for the patients included in the
study. For pneumococcal vaccination status, the
patient's vaccination record on e-pulse was checked.
Patients' age, gender, marital status, chronic diseases,
pneumococcal vaccination status, PCR and lung CT
findings were questioned in the form. When the
hospitalizations of the patients are evaluated, the

first group was the service patients, the second group
was the patients treated directly in the intensive care
unit, and the third group was the patients who were
transferred from the service to the intensive care
unit. The effects of pneumococcal immunization
on the length of hospital stay and lung CT findings
evaluated by radiologists in Ankara City Hospital
were investigated by analyzing the differences
between the groups.

Statistical analysis

The data obtained in this study were analyzed
using the statistical program SPSS v.25 (SPSS,
Chicago, USA). Descriptive statistics such as
frequency distribution, mean and standard deviation
were used to evaluate the data. The difference
between the means of two independent groups was
compared with the Student's t-test, and the differences
between more than two groups were compared with
the parametric test using analysis of variance. Mann-
Whitney U and Kruskal-Wallis tests, which are non-
parametric alternatives, were used when parametric
test assumptions were not met. Categorical data
were analyzed with Chi-square or Fisher's Exact test.
p<0.05 value was considered statistically significant
at the 95% confidence interval.

Results

The participants' sociodemographic
characteristics are shown in Table 1. All of the
patients participating in the study were 65 years and
older, and the mean age was 74.9 + 6.6. It was found
that 151 (51.4%) of these participants were male,
and 143 (48.6%) were female. Since there has been
no pneumococcal polysaccharide vaccine (PPA23)
in our country for a long time, all vaccinated
individuals received a conjugated pneumococcal
vaccine (KPA13). When the patients are evaluated
in terms of chronic disease; Most of the participants
(62.60%), including those with other diseases,
had hypertension, 36.73% had coronary artery
disease, 31.97% had diabetes mellitus, 22.10% had
respiratory system diseases such as asthma, COPD
and chronic bronchitis (Table 1).

The findings of the participants regarding the
COVID-19 disease are shown in Table 2. It was
determined that all of the patients participating in
our study had positive SARS-CoV-2 PCR test, and
all had lung CT. Chest CT findings of 185 (62.9%)
patients were found to be compatible with the viral
pandemic (Table 2).
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Gender Total n (%)
143
Female Prys
e 151 (51.40)
Age, Year, Mean + SD 72.21:1

Chronic Diseases

difference was statistically significant (p=0.002). It
was determined that most of the individuals whose
CT was compatible with the viral pandemic were
not vaccinated against pneumococcus (88.0%), and
the difference was statistically significant (p=0.001)
(Table 3).

Table 1: Sociodemographic characteristics of the
participants.

Coronary Artery Disease 10 (3.40)
Respiratory System Diseases 5(1.70) — -
Is CT compatible with the viral »
pandemic?
Hypertension 24/(8.20) Yes No
Diabetes mellitus 3(1.00) i 74822666 75134656 067
Female n 7 66
Rheumatic Diseases 1(0.30) Gender % 53.8% 462% 0002+
Mal n 108 4
Cancer 1(0.30)
% 71.5% 28.5%
Other 21(720) More than one n 144 ©
% 63.7% 36.3%
No Disease 3(1.00) Coronary Artery n 6 4
Those with more than one chronic disease 226 (76.90) Disease % 60.0% 40.0%
Respiratory n 3 2
Hypertension 187 (62.60)
System Disease % 60.0 400%
Chroni Hypertens 14 10 0789
Coronary Artery Disease 108 (36.73) ronie yperiension n
Diseases % 58.3% 41.7%
Diabetes mellitus 94 (31.97) bM n 2 1
% 66.7% 33.3%
Respiratory System Discases 65 (22.10) P N ; i
c 11037 Disease % 1000% 00%
ancer .
Other n 12 9
Rheumatic Diseases 6(1.52) % 57.1% 42.9%
Pneumococcal vaccination before Covid + Preumococcus Yes n » 8
Yes 128 (43.50) vaccine % 305% 69.5% <0001%
N 166 5650, status No n 146 20
0 .
% 88.0% 120%

Table 3: Comparison of the difference between
demographic variables of patients and CT findings.
1: Independent sample t-test. DM: Diabetes Mellitus

PCR test result | Total n (%)
Positive 294 (100) Length of stay in hospital
Lung CT status 17 815 1623 Hdas .
Yes 294 (100) - - - above
Gender (n, %)
Chest CT finding by the radiologist -
Female 47 57 30 9
32.9% 39.9% 21.0% 6.3%
Is it compatible with the viral pandemic? . . 00107
Male 34 55 35 27
Yes 185 (62.90) 2.5% 36.4% 2326 17.9%
NO 109 (37 10) Chronic disease
. More than one 56 83 57 30
Hospital Accommodation 48 367 252 13.3%
Coronary artery disease 2 7 1 0
Service 232 (78.90) 200% 700% 10.0% 00%
Intensive care 7 (2.40) Respiratory System Discase 2 1 2 0
40.0% 200% 400% 00% 0369
Service+intensive care 55 (18.70) Hypertension B B 3 3
Length of stay 375% 37.5% 125% 125%
Diabetes Mellitus 1 2 0 0
1-7 days 81 (27.60) 333% 66.7% 00% 00%
8-15 days 112 (38.10) Other 0 0 0 ’
429% 429% 0.0% 14.3%
16-23 days 65 (22.10) Freumococeus vacine satos
24 days and above 36 (12.20) Yes n 0 s 0
L. . . 57.0% 39.1% 3.9% 0.0% 0001
Table 2: Participants' results on COVID-19 disease. No ) @ @ »
5% 373% 36.1% 207%

The comparison of the difference between the
demographic variables of the patients and their CT
findings is shown in Table 3. There was no significant
difference between the ages of the patients and their
lung CT findings being compatible with the viral
pandemic. The number of men (71.5%) whose
CT was compatible with the viral pandemic was
found to be higher than women (53.8%), and the

Table 4: Comparison of the difference between
demographic variables of patients and CT findings.

The comparison of the difference between the
demographic variables of the patients and the length
of stay in the hospital is shown in Table 4. It was
determined that the number of men (17.9%) with a
hospital stay longer than 24 days was higher than
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women (6.3%), and the difference was statistically
significant (p=0.010). It was determined that all
individuals with a hospital stay of 24 days or more
were not vaccinated against pneumococcus, and the
difference was statistically significant (p=0.001)
(Table 4).

The comparison of the difference between
the demographic variables of the patients and
their hospitalizations is shown in Table 5. There
was a statistically significant difference between
hospitalizations and gender (p=0.006). There
was a statistically significant difference between
pneumococcal vaccination status and hospitalization
location (p=0.001) (Table 5).

Place of Hospitalization

. . Service + inten-
Service Intensive care . P
sive care

12 4 16

Female

Gender 0,006%

Male

al=|=]|=

More than one

Coronary arery discase

al=|=a]=

Respiratory

=
=
=

System Disease

Chronic diseases

al=|=]|=
=
=
=

DM

Rheumatic

=
=
=

diseases % 100.0% 00% 0.0%

Other

95.2% 00% 48%

No disease

=l=|=|=

100.0% 0.0% 0.0%

125 2 1
Yes

97.7% 1.6% 0.8%

e Q001*
vaceine status 107 3 3

No

al=lal=

64.5% 30% 325%

Table 5: Comparison of the difference between
the demographic variables of the patients and their
hospitalizations.

Discussion

Bacterial co-infection is the leading cause of
death in people with viral pneumonia’?. In a study
by Zhu et al., bacterial co-infection was observed
in most patients diagnosed with COVID-19, and
they suggested that pneumococcal vaccines may be
a practical approach to prevent co-infection during
the COVID-19 pandemic"". In a study by Joseph et
al., patients aged 65 years and older with a diagnosis

of COVID-19 were hospitalized with a diagnosis
of COVID-19 and a lower incidence of death was
observed, with a 32% lower incidence of COVID-19
between those who received and those who did
not have the conjugated pneumococcal vaccine
(KPA1392,

In other studies in the literature, the incidence
of COVID-19 was less in people 65 years of age and
older who have received conjugated pneumococcal
vaccine"*'9. In our study, patients with conjugated
pneumococcal vaccine were less hospitalized in
intensive care units, and lung tomography findings
were within normal limits compared to those not
vaccinated.

Studies have reported that the risk of developing
COVID-19 infection is higher in the elderly
with chronic diseases*'?. When the individuals
participating in our study are evaluated in terms of
chronic disease, the most common three diseases in
which more than half of the participants have more
than one chronic disease are hypertension, coronary
artery disease, and diabetes mellitus. Hypertension
ranks first among the comorbidities associated with
the disease in COVID-19 studies®!”. It has been
stated in many studies that mortality and morbidity
rates are increased in patients with COVID-19
with hypertension'®!®. In another study conducted
to determine the chronic diseases of patients
hospitalized with the diagnosis of COVID-19, the
most common chronic disease in the participants
was hypertension, followed by diabetes mellitus and
heart disease, respectively®”. In a study conducted
by Jin et al. in patients diagnosed with COVID-19,
it was reported that 47% of the participants had
underlying chronic diseases, and 9% had three or
more chronic diseases at the same time"?. Our study
revealed that 53% of the patients had hypertension,
38% had diabetes mellitus, and 11% had chronic
heart disease. It has been concluded that the findings
of our study are compatible with the literature.

It was found that 62.9% of the patients in our
study had lung CT findings consistent with the viral
pandemic. In addition, it was determined that the
CT findings of most of the individuals (69.5%) who
had pneumococcal vaccine were not compatible
with the pandemic, and the CT findings of most of
the individuals who did not have the pneumococcal
vaccine (88%) were found to be compatible with
the pandemic, and the difference was statistically
significant. When the vaccination status of our
patients and the duration of hospitalization were
compared, it was determined that not all individuals
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with a hospitalization period of 24 days or more
were vaccinated against pneumococcus, and the
difference was statistically significant. In our study,
64.5% of the individuals who were not vaccinated for
pneumococcus were hospitalized in the service, 3%
of them were hospitalized in the intensive care unit,
32.5% of them were transferred from the service to
the intensive care unit, 97.7% of the individuals with
pneumococcal vaccine were in the service, 1.6% It
was determined that 0.8% of them were hospitalized
in the intensive care unit and 0.8% transferred to the
intensive care unit, and this difference was found
to be statistically significant. In another study, 48
patients with a definite diagnosis of COVID-19 were
evaluated in terms of the relationship between lung
CT findings and pneumonia in patients with a mean
age of 59.8 years, and it was reported that 61.5%
of these patients had lung CT findings compatible
with the viral pandemic (19). In our study, the rate
of patients whose CT findings were compatible
with the COVID-19 pandemic was found similar to
the literature. It can be said that the pneumococcal
vaccine is effective in the development of secondary
pneumococcal infection and therefore improves
the prognosis of COVID-19, since CT findings
consistent with the pandemic are found to be higher
in patients without pneumococcal vaccine than in
patients with pneumococcal vaccine, the need for
intensive care of vaccinated individuals is less and
the hospitalization period is shorter.

It is stated that gender is associated with the
frequency of COVID-19 disease and poor prognosis.
It has been reported that this situation may be
proportional to the high expression of angiotensin-
converting enzyme 2 (ACE2), the receptor of SARS-
CoV-2@0-20 " A study stated that Asian men have
higher ACE2 expression and therefore the prognosis
is worse in this group compared to women and
different ethnic groups“?. Our study found that the
number of men (17.9%) with a hospital stay longer
than 24 days was statistically higher than women
(6.3%). In addition, when patients are evaluated as
hospitalization places; It was determined that the
majority of the individuals hospitalized in the service
and intensive care unit were female, and the majority
of the individuals transferred from the service to the
intensive care unit were male, and this difference
was found to be statistically significant. Our results
support the findings in the literature in terms of the
male gender's contribution to poor prognosis and,
therefore an increase in hospital stay and need for
intensive care.

Conclusions

Our study determined that the prognosis of
COVID-19 patients aged 65 and over who received
the pneumococcal vaccine was good, that these
patients had fewer lung CT findings compatible with
the viral pandemic, thus shortening the hospital stay
and less intensive care needs.

It has been observed that the pneumococcal
vaccine, which is mainly administered in family
health centers in our country, has a positive effect
on the course of COVID-19, so adult immunization
should be given importance in every period of life.
By revealing the effect of the pneumococcal vaccine
on the disease process of COVID-19 and examining
the effects on clinical symptoms, secondary bacterial
pneumonia and mortality rates related to COVID-19
can be reduced.
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