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ABSTRACT Objective: This study aimed to determine the effective-
ness of vaccination status and vaccine types on the course and outcomes
of the disease in the older individuals diagnosed with coronavirus dis-
ease-2019 (COVID-19). Material and Methods: The study included
1,258 individuals aged 65 years and older who were diagnosed with
COVID-19 [polymerase chain reaction (PCR) test positive] between
February and March 2022, and the study was conducted retrospectively.
The vaccination status of the individuals, the types of vaccines admin-
istered to the individuals, and the number of vaccines were obtained
from the Vaccine Tracking System. PCR results, hospitalization, and
rates of death were obtained from the Public Health Management Sys-
tem. Results: Over 80 years of age was identified as a significant risk
factor. In patients vaccinated with at least one dose of mRNA, the rate
of intensive care unit treatment was 1%, and the rate of exitus was
0.2%. While 14% of individuals who had never been vaccinated were
treated in the intensive care unit, all of these individuals became exitus.
Among individuals vaccinated with at least 2 doses of inactivated vac-
cine, 6.4% were admitted to the intensive care unit, while 5% became
exitus. It was determined that patients who received at least one dose
of the mRNA vaccine were 93% protected from the need for intensive
care and 99% protected from death. Conclusion: In terms of public
health policies, appropriate vaccination, planning, and implementation
of booster doses after vaccination are the most effective methods to
protect older people from COVID-19.

Keywords: Aged; vaccination; COVID-19;
inactivated vaccine; mRNA vaccine

OZET Amag: Bu galigmanin amact, koronaviriis hastaligi-2019 [co-
ronavirus disease-2019 (COVID-19)] tanis1 almis yash bireylerde asi-
lama durumlar1 ve as1 gesitlerinin hastaligin seyri ve sonuglari
iizerindeki etkisini belirlemektir. Gere¢ ve Yontemler: Calismaya
Subat-Mart 2022 tarihleri arasinda COVID-19 [polimeraz zincir reak-
siyonu (polymerase chain reaction “PCR?”) testi pozitif] tanis1 konan 65
yas ve lstii 1.258 birey dahil edildi ve ¢alisma retrospektif olarak ya-
pildi. Bireylerin asilanma durumlari, bireylere uygulanan ast tiirleri ve
astlanma sayilar1 As1 Takip Sistemi’nden elde edildi. PCR sonuglari,
hastaneye yatis ve 6lim oranlari ise Halk Sagligi Yonetim Siste-
mi’nden elde edildi. Bulgular: Seksen yas {istii olmak dnemli bir risk
faktorii olarak belirlendi. En az bir doz mRNA ile asilanan hastalarda
yogun bakimda tedavi gorme oran1 %1, eksitus orani1 %0,2 idi. Hig as1
yaptirmayan bireylerin %14’ yogun bakimda tedavi altina alinirken
tamami eksitus oldu. En az 2 doz inaktif as1 ile asilanan bireylerin
%06,4’1 yogun bakima yatarken, %5’i eksitus oldu. En az bir doz
mRNA asis1 yapilan bireylerin, %93 oraninda yogun bakim ihtiyacin-
dan, %99 oraninda ise 6liimden korundugu belirlendi. Sonu¢: Halk
sagligi politikalar1 agisindan uygun asilama, planlama ve asilama son-
rast rapel dozlarin uygulanmasi yash bireyleri COVID-19’dan koru-
mada en etkili yontemlerdir.

Anahtar Kelimeler: Yasli; asilama; COVID-19;
inaktive asi; mRNA agis1

The World Health Organization (WHO) re-
ported an outbreak of acute lower respiratory tract in-
fection in Wuhan, China, on December 31, 2019. The
disease caused by the virus, called “severe acute res-
piratory syndrome-coronavirus-2 (SARS-CoV-2),”
because it is a new type of coronavirus, was named
coronavirus disease-2019 (COVID-19). SARS-CoV-

2 continued to spread rapidly worldwide and was de-
clared a pandemic by WHO on March 11, 2020. As
of October 20, 2022, there were 623 million cases
worldwide and more than 6.5 million deaths due to
COVID-19.! In Turkiye, the first case was detected
on March 10, 2020, and the first COVID-19-related
death occurred on March 15, 2020.2

Correspondence: Tahsin Baris DEGER
Department of Gerontology, Cankirt Karatekin University Faculty of Health Sciences, Cankiri, Tiirkiye
E-mail: drbarisdeger@gmail.com

Peer review under responsibility of Turkiye Klinikleri Journal of Health Sciences.
Received: 30 Nov 2022 Received in revised form: 14 Mar 2023 Accepted: 21 Mar 2023

2536-4391 / Copyright © 2023 by Tiirkiye Klinikleri. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

308

Available online: 24 Mar 2023


https://orcid.org/0000-0001-7397-2976
https://orcid.org/0000-0002-4231-0782
https://creativecommons.org/licenses/by-nc-nd/4.0/

Oguzhan AYKURT et al.

Turkiye Klinikleri J Health Sci. 2023;8(2):308-15

The severity of the disease and poor prognosis
in COVID-19 increases in direct proportion with age.
It has been shown that the presence of comorbid dis-
eases with old age also increases hospitalizations and
deaths due to COVID-19.3 According to a report by
the US Centers for Disease Control and Prevention
(CDC), older individuals aged 65 years and older
have a 5 to 15 times higher risk of hospitalization
compared to young adults aged 18-29 years. Eight
out of ten deaths due to COVID-19 occure in people
aged 65 years and older.* For this reason, it is very
important in the management of the pandemic that
especially the older people should be vaccinated to
protect them from COVID-19 and recover quickly
when they get sick.

Masks, social distancing, and isolation were the
most important methods of protection against
COVID-19 at the onset of the pandemic. With the
production and use of vaccines, however, a signifi-
cant milestone has been reached, particularly in the
protection of people over 65. According to a study
conducted by the CDC, full-dose vaccination reduced
the hospitalization rate in older patients by 94%.° In
the study of full dose and booster dose vaccine effi-
cacy with BNT162b2 in >50 years old, it was re-
ported that full dose vaccination was 96.9%
protective against death and booster dose vaccination
was 99.2% protective against death.®

Prevention of COVID-19 in elderly individuals
aged 65 years and over, and rapid recovery if they
catch it, constitute the most important part of the
country’s epidemic plans. This study aimed to deter-
mine the effectiveness of vaccination and vaccine
types on the course and outcomes of the disease in
the older people diagnosed with COVID-19.

I MATERIAL AND METHODS
STUDY SAMPLE

The study was conducted retrospectively on October
1-20, 2022, in Cankir1 province and its districts
through the Health Information System data. The
study included 1,258 individuals aged 65 years and
older who were diagnosed with COVID-19 between
February 1, 2022, and March 31, 2022. The average
age was 73.98+7.14 years, while the average age of
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female was 74.2+7.28 years, and the average age of
male was 73.8+6.98 years. 50.9% of the cases were
female, and 49.1% were male. At the beginning of
the pandemic in Tiirkiye, waves of alpha and delta
variants were observed, and the Omicron variant was
observed to be the predominant variant between
February and March 2022.7 Accordingly, the date
range for sample selection was established. The study
sample consisted of COVID-19 polymerase chain re-
action (PCR) test-positive cases.

EXCLUSION CRITERIA
m Individuals under 65 years old.

m People who had coronavirus disease before
February 1, 2022.

m Individuals who were hospitalized were ad-
mitted to intensive care and died due to a cause other
than coronavirus disease.

m Patients receiving treatment with a computed
tomography (CT) report compatible with COVID-19
but with a negative PCR test.

VACCINATION AND PCR DATA

The vaccination status of individuals was obtained
from the Vaccine Tracking System (VTS), and PCR
results and reasons for hospitalization and death were
obtained from the Public Health Management Sys-
tem (PHMS). PCR-positive cases in which 14 days
had not elapsed since the last vaccine dose were in-
cluded in the study without counting the last vaccine
dose, as it was considered that there was not enough
time for neutralizing antibody formation.

Within the scope of the fight against the
COVID-19 pandemic in Tiirkiye, vaccination started
with healthcare workers on January 14, 2021, and the
process continued with individuals over the age of
65.% Since the first inactivated full virion SARS-CoV-
2 vaccine (CoronaVac; Sinovac Life Sciences, China)
was available on these dates, vaccination started with
the CoronaVac vaccine. With the acceleration of vac-
cine procurement efforts, the messenger ribonucleic
acid (mRNA) vaccine BNT162b2 (BNT162b2;
Pfizer-Biontech, United States-Germany) was oftered
to vaccine preferences in our country. With two dif-
ferent vaccine types and the use of booster doses
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throughout the process, many vaccine groups with
heterologous vaccination have been formed. Vacci-
nated individuals were grouped according to the
number of inactive and mRNA doses (Table 1).

ETHICS

Prior to the study, approval was obtained from the
Ministry of Health COVID-19 Scientific Research
Evaluation Commission (date: February 07, 2022),
Cankirt Karatekin University Ethics Committee
(date: September 28, 2022, no: 27), and Cankiri
Provincial Health Directorate Scientific Research
Permission Commission (date: September 30, 2022).
The research was conducted in accordance with the
Helsinki Declaration.

STATISTICAL ANALYSIS

The data were recorded and statistically analyzed
with IBM SPSS statistics 25 (International Business
Machines Corporation, United States). The confor-
mity of the quantitative data to normal distribution
was evaluated with kurtosis and skewness values.
Skewness value was found between -1.103 and
0.109; kurtosis value was found between -0.785 and
-0.935. In the literature, a normal distribution is ac-
cepted if it is between -1.5 and +1.5.° Descriptive sta-
tistical methods are shown as percentages. Pearson
chi-square analysis was used for the relationship be-
tween categorical variables. Statistical analyses were
performed at a 95% confidence interval (p<0.05).

I RESULTS

According to data from the PHMS, between February
1,2022, and March 31, 2022, a total of 1,258 patients

aged 65 and older were identified. 50.9% of the cases
were female, the average age was 73.98+7.14 years.
The highest number of positive cases was in the 65-
69 age group. When the vaccination status of the pa-
tients from VTS was examined and divided into
vaccine groups, it was observed that 50 patients (4%)
had never been vaccinated, 161 patients (12.8%) did
not receive booster dose vaccines after 2 doses of in-
activated vaccine, and 598 patients (47.5%) included
mRNA vaccine in their vaccine preferences. 151 pa-
tients (12%) were hospitalized and treated within the
indication due to COVID-19, 52 patients (4.1%)
needed intensive care treatment, and 39 patients
(3.1%) became exitus due to COVID-19. 1,107
(88%) of PCR-positive patients aged 65 years and
older did not require hospitalization and survived the
disease mildly by following home isolation rules
(Table 2).

When the need for intensive care and exitus rates
of patients according to the age group were analyzed;
32 (11.3%) of 282 patients aged 80 years and over
required intensive care treatment, while 20 (2%) of
976 patients under 80 years old received intensive
care treatment (p<0.001). While 25 (78.1%) of 32 pa-
tients over 80 years of age who were admitted to the
intensive care unit (ICU) became exitus, 14 (70%) of
20 patients under 80 years old admitted to the ICU
became exitus. The need for intensive care and mor-
tality rates increased with age, but there was no sig-
nificant correlation between age and the recovery
status of intensive care patients (Table 3).

When the need for intensive care and exitus rates
were analyzed according to vaccination status, 6 (1%)
of 598 patients who were vaccinated with at least 1

TABLE 1: Vaccine groups formed according to vaccine types.

Vaccine groups

Unvaccinated group

2 doses of inactivated vaccine group

3 doses of inactivated vaccine group

4 doses of inactivated vaccine group

2 doses of inactivated-1 dose of mRNA vaccine
2 doses of inactivated-2 doses of mRNA vaccine

2 doses of mRNA group

Vaccination status

Never been vaccinated
CoronaVac-CoronaVac
CoronaVac-CoronaVac-CoronaVac
CoronaVac-CoronaVac-CoronaVac-CoronaVac
CoronaVac-CoronaVac-BNT162b2
CoronaVac-CoronaVac-BNT162b2-BNT162b2
BNT162b2-BNT162b2
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TABLE 2: Demographic characteristics, vaccination status,

intensive care hospitalization and mortality rates of the patients.
Number Percentage
(n) (%)

Gender

Male 618 491

Female 640 50.9
Total 1,258 100.0
Age groups

65-69 430 34.2

70-74 328 26.1

75-79 218 17.3

80-84 159 12.6

85-89 82 6.5

>90 41 33
Total 1,258 100.0
Age

Average 73.98

Standard deviation 7.136

Minimum-maximum 65-98

Median 72
Vaccine groups

Unvaccinated 50 4.0

2 doses of inactivated vaccine 161 12.8

3 doses of inactivated vaccine 289 23.0

4 doses of inactivated vaccine 160 12.7

2 doses of inactivated vaccine+1 dose of mMRNA vaccine 298 23.7

2 doses of inactivated vaccine+2 doses of MRNA vaccine 263 20.9

2 doses of mRNA vaccine 37 29
Total 1,258 100.0
Admission to the care unit

Number of patients admitted to caring units 151 12.0

Number of patients not admitted to care units 1,107 88.0
Total 1,258 100.0
Admission to ICU

Patients admitted to ICUs 52 4.1

Patients not admitted to ICUs 1,206 95.9
Total 1,258 100.0
Last condition

Patients who became exitus 39 3.1

Patients cured 1,219 96.9
Total 1,258 100.0

ICU: Intensive care unit.

dose of mRNA received treatment in the ICU, and 1
(0.2%) of them became exitus. While 14% of indi-
viduals who were never vaccinated received treat-
ment in the ICU, all of them resulted in exitus. 12.4%
of individuals vaccinated with 2 doses of inactivated
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vaccine were admitted to the ICU, while 11.2% be-
came exitus. Of a total of 449 patients who received
the booster dose of inactivated vaccine, 19 (4.2%)
were treated in the ICU, while 13 (2.9%) became ex-
itus (Table 3).

When the situation between gender and progno-
sis was analyzed; 31 (5%) of 618 male patients were
admitted to the ICU, and 21 (3.4%) died, while 21
(3.3%) of 640 female patients were treated in the ICU
and 18 (2.8%) died. While the need for intensive care
was 1.51 times higher and death was 1.21 times
higher in males than females, no statistically signifi-
cant difference was found (p<0.549) (Table 3).

When the efficacy of the vaccine groups in post-
poning ICU admission and in protecting against death
was examined in the study, it was observed that pa-
tients who received at least one dose of mRNA vac-
cine were 93% protected from ICU admission and
99% protected from death, while those who used the
booster dose of inactivated vaccine were 70% pro-
tected from ICU admission and 79% protected from
death. In the 2 doses of inactivated vaccine group,
protection from intensive care was 11%, and protec-
tion from death was 20% (Table 4).

In the 2 doses of inactivated vaccine group, the
mean duration after the last dose was 305 days (44
weeks), while in the 3 and 4 doses of inactivated vac-
cine groups, the mean duration after the last dose was
171 (24 weeks) and 48 (7 weeks) days, respectively.
After 2 doses of inactivated vaccine, the mean duration
after the last dose of vaccine was 182 days (26 weeks)
in the group receiving 1 dose of mRNA booster vac-
cine and 66 days (9 weeks) in the group receiving 2
doses of mRNA booster vaccine (Table 5).

I DISCUSSION

The results of the present study were discussed in the
light of previous literature. Additionally, the effec-
tiveness of the vaccines administered to the older in-
dividuals, the most risky population, in preventing
intensive care admissions and deaths during the Omi-
cron variant period was evaluated.

In the results of the study, important findings
constituting the main themes were reached. The dis-
cussion was shaped around these findings.
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TABLE 3: Need for intensive care treatment and exitus rates of patients by age group, vaccination status, and gender.
Number (n) Admission to ICU Percentage (%) p value Exitus  Percentage (%) p value
Age
65-79 976 20 2.05 0.000 14 143 0.000
280 282 32 11.35 25 8.87
Total 1,258 52 413 39 3.10
Vaccine groups
Unvaccinated 50 7 14.0° 0.000 7 14.0° 0.000
2 doses of inactivated vaccine 161 20 12.42 18 1.2
3 doses of inactivated vaccine 289 12 4.2 8 2.8
4 doses of inactivated vaccine 160 7 4.4 5 31
2 doses of inactivated vaccine+1 dose of MRNA vaccine 298 5 1.7° 1 0.3¢
2 doses of inactivated vaccine+2 doses of mMRNA vaccine 263 1 0.4° 0 0.0¢
2 doses of mRNA vaccine 37 0 0.0° 0 0.0¢
Total 1,258 52 41 39 31
Gender
Male 618 31 5.0 0.122 21 34 0.549
Female 640 21 33 18 2.8
Total 1,258 51 4.1 39 31

Pearson chi-square analysis was used, °°¢ Catagories with different letters are statisticaly significant, p<0.05 significant; ICU: Intensive care unit.

TABLE 4: Relative risk and vaccine efficacy in terms of intensive care need and exitus according to vaccine groups.
Need for ICU Vaccine efficacy in terms Exitus Vaccine efficacy in terms
Relative risk (RR) of intensive care need (VE) Relative risk (RR) of exitus protection (VE)
2 doses of inactivated vaccine 0.89 1% 0.80 20%
3 doses of inactivated vaccine 0.30 70% 0.20 80%
— - 70% 79%
4 doses of inactivated vaccine 0.31 69% 0.22 78%
2 doses of |na9t|vated vaccine+1 dose 042 88% 0.02 98%
of mRNA vaccine
2 doses of |nagtlvated vaccine+2 doses 0.03 97% 93% 0.00 100% 99%
of mRNA vaccine
2 doses of mRNA vaccine 0.00 100% 0.00 100%
Incidence unvaccinated — Incidence vaccinated Incidence vaccinated
VE = Incidence unvaccinated » RR = Incidence unvaccinated ’ VE=I1-RR.
TABLE 5: Time elapsed after the last dose in the vaccine groups.
Time elapsed after the last dose Mean Median Minimum Maximum SD
2 doses of inactivated vaccine 305 324 115 389 65
3 doses of inactivated vaccine 171 182 14 266 48
4 doses of inactivated vaccine 48 46 14 103 37
2 doses of inactivated vaccine+1 dose of mRNA vaccine 182 188 14 271 50
2 doses of inactivated vaccine+2 doses of mRNA vaccine 66 61 14 220 35
2 doses of mRNA vaccine 220 219 130 351 51

SD: Standart deviation.

One of the main findings of the current study is tients who have never been vaccinated. In the current
that the rates of hospitalization and death in the ICU study, the effect of the vaccine in recovery from the
are lower in vaccinated elderly patients than in pa- disease was revealed. In current study, an efficacy of
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70% in preventing ICU admission and 76% in pre-
venting death for all vaccines was found. In a study
conducted in Colombia in individuals aged 60 years
and older, 61.6% in preventing hospitalization and
72.8% in preventing death were observed.!® It is com-
patible with our study regardless of vaccine differ-
ences. According to the mentioned literature and the
results of the current study; recovery is faster, hospi-
talization and death rates are lower in the elderly in-
dividuals who are vaccinated compared to those who
do not."

The second main finding of the current study is
that the protective effect of the mRNA (BNT162b2)
vaccine on recovery in older patients is extremely
high compared to the inactivated vaccine. In older pa-
tients who were fully vaccinated with at least 1 dose
of BNT162b2, vaccine efficacy was 93% in prevent-
ing the need for intensive care and 99% in protecting
from death. The booster dose protected 70% from
ICU admission and 79% from death in inactivated
vaccine groups. When the previous literature is ex-
amined; in the study conducted by Arregocés-Castillo
et al., BNT162b2 vaccinated individuals provided
83% protection from hospitalization and 94.8% pro-
tection from death; the CoronaVac vaccine provided
47.3% protection from hospitalization and 72.1%
protection from death.'© Mazagatos et al. found
88.4% protection against hospitalization and 97%
protection against death in a study conducted in Spain
in individuals aged 65 years and older who were fully
vaccinated with the BNT162b2 vaccine.!! In a study
of nursing home residents in Catalonia, it was found
protection 95% from hospitalization and 97% from
death.'” In a cohort study in Portugal conducted by
Nunes et al., BNT162b2 vaccine efficacy in 18 mil-
lion people aged 65 years and over was 59% in re-
ducing the risk of hospitalization and 81% in
reducing death.” In a study by Jara et al., full doses
of inactivated vaccines were found to protect 89.2%
from the need for intensive care and 86.5% from
death in individuals aged 60 years and older.'* In cur-
rent study, the BNT162b2 vaccine showed the effec-
tiveness of BNT162b2 vaccine in protecting from
ICU hospitalization and death in older patients, in
which the groups vaccinated with BNT162b2 were
consistent with the literature. In the light of the cur-
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rent study results and previous literature, the protec-
tive efficacy of the mRNA (BNT162b2) vaccine was
evaluated as high. The most important finding that
the results of the study contribute to the field of pub-
lic health is the fact that the mRNA vaccine is reliable
in protecting the older people. Today, it is a fact that
the side effects of vaccines are also discussed, and
studies are needed on this. However, mRNA vaccine
is effective and reassuring in prevention.

The third main finding of the current study is the
time elapsed since the last vaccine administered.
When the previous literature is examined; Lin et al.
analyzed the efficacy of the BNT162b2 vaccine in
preventing hospitalization and death based on the
time elapsed after vaccination. At the end of the
study, it was observed that the vaccine efficacy
against hospitalization, which was 96.4% at the be-
ginning, decreased to 90.5% at the end of 6 months. '
Andrews et al. showed that in the study in which they
tried to show BNT162b2 vaccine efficacy as time
passed in the elderly over 65 years of age, protection
from hospitalization decreased from 98% to 90.5%
at the end of 20 weeks; protection from death de-
creased from 97.1% to 90.2%.'® In a study, vaccine
effect at 28-34 days post-vaccination against
COVID-19 hospital admissions among those receiv-
ing of the vaccine BNT162b2 was 91%.!” In current
study, in the group that received 2 doses of inacti-
vated and 2 doses of mRNA vaccine, the mean dura-
tion after the last dose was 66 days (9 weeks), which
was in the period when neutralizing antibody levels
were high and were consistent with other studies. The
fact that the mean duration after 2 doses of inacti-
vated vaccine was 305 days (44 weeks) and the rates
of hospitalization in the ICU and mortality were sim-
ilar with the unvaccinated group suggested that the
serum neutralizing antibody level was no longer
formed in these weeks in the inactivated vaccine. In
addition, unlike other studies, the fact that current
study was conducted in the Omicron variant period
is one of the factors affecting the study. These results
highlight how important it is to do booster doses in
vaccinations.

The fourth main finding of the current study is
the high efficacy of heterologous vaccinations. In the
current study, inactivated and mRNA heterologous
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vaccination groups showed higher vaccine efficacy
in protection from both ICU admission and death
compared to other studies were found. Heterologous
vaccination was thought to increase the neutralizing
antibody level better. In a study conducted by
Pozzetto et al.,, with ChAdOx1-S-nCoV-19 and
BNT162b2 vaccines to demonstrate the level of neu-
tralizing antibodies, ChAd/BNT-vaccinated individ-
uals exhibited 2.3-3.6 times higher serum neutralizing
antibodies than the BNT/BNT homologous vaccina-
tion group.'®

Another main finding of the current study is that
being 80 years or older poses a great risk. In current
study, 11.4% of patients aged 80 years and older re-
quired intensive care, and 8.9% died, regardless of
vaccine groups. Although vaccine efficacy was neg-
atively correlated with age regardless of the vaccine
group, the BNT162b2-vaccinated group was less af-
fected than the inactivated group. The increase in
deaths with age is due to the presence of age-related
comorbid diseases and a lack of neutralized antibody
levels formed by the vaccine, according to Crooke et

al. and other studies.'*?°

Although not statistically significant, gender is
also a finding that should be mentioned in the current
study. In a study conducted by Nguyen et al., with
308,010 people, mortality in COVID-19 patients
aged 65 years and over was found to be 1.33-1.54
times higher in men.?! In a study conducted in Pak-
istan, it was observed that the mortality rate was
higher in men aged 60 years and over, but it was not
statistically significant.?? In our study, although vac-
cination types and age averages were similar accord-
ing to gender, men were found to be 1.51 times more
under risk of ICU hospitalizations and 1.21 times
more under risk of deaths, and it was found to be con-
sistent with the literature.

STRENGTHS AND LIMITATIONS OF THE STUDY

The most important strength of our study is the size
of the sample and the fact that it was conducted in in-
dividuals aged 65 years and over, the group who is
most at risk of COVID-19 effect. Various vaccines
against COVID-19 are used in many countries, and
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the heterologous vaccination and heterologous vac-
cine efficacy found in our study will shed light on the
vaccination policy of other countries during the pan-
demic. However, the fact that the patients had co-
morbid diseases due to age and the post-vaccine
antibody levels were not known are among the most
important limiting factors of our study.

I CONCLUSION

The study revealed that vaccination will be protec-
tive in the elderly in COVID-19, the protective effect
of the mRNA (BNT162b2) vaccine is strong, the ef-
ficacy in mRNA is higher than inactivated vaccines,
and the booster doses are important.

The older people play a crucial role in pandemic
management as hospitalization and mortality rates in-
crease with age in most countries. This is one of the
most comprehensive studies in Tiirkiye demonstrat-
ing the efficacy of the COVID-19 vaccine in patients
older than 65. In light of these data, especially in the
protection of older individuals from COVID-19, ap-
propriate vaccination, planning, and implementation
of booster doses after vaccination is the most effec-
tive and efficient practice in the fight against COVID-
19 in the older people was revealed. Current study
results will be a guide in guiding the preventive pub-
lic health policies of our country and other countries
in the world is believed.
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