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Abstract

Tuberculosis was the leading cause of death worldwide before COVID-19. The present study aimed to examine the cases of COVID-19 disease
and vaccination against COVID-19 in patients receiving tuberculosis treatment in Sakarya. In this descriptive study, 132 people aged 18 years and
over, registered in Sakarya Tuberculosis Dispensary and continuing treatment in 2021, were included. Cases of COVID-19, hospitalization,
intensive care unit status and vaccination status against COVID-19 were recorded. Statistical significance level was accepted as p<0.05. The
mean age of the patients was 49.8+20.6 years. 65.2% of the patients were male (n=86). It has been determined that 21.2% (n=28) of the patients
have been diagnosed with COVID-19. No statistically significant difference was observed between the patients' gender and history of COVID-19
infection with mortality (p>0.05). There was no statistically significant difference between the ages of groups with and without COVID-19
(p>0.05). Age was statistically significantly different in the surviving and deceased groups (p<0.05). There was a statistically significant difference
between the vaccination status of the patients and mortality (p<0.05).People being treated for tuberculosis are at risk as long as the danger of
COVID-19 continues. More emphasis should be placed on the importance of vaccination against COVID-19, especially in elderly individuals

receiving tuberculosis treatment.
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1. Introduction

COVID-19, caused by SARS-COV-2, is a highly contagious
acute viral disease. On the other hand, tuberculosis is a chronic
bacterial infection, and the most common form is pulmonary
tuberculosis. They present with similar symptoms, such as
cough, fever, and respiratory distress (1). As of November 16,
2022, the COVID-19 pandemic has been reported to have
caused 632 million confirmed cases and 6.5 million deaths
worldwide (2). It was revealed that tuberculosis was the
leading cause of death worldwide before COVID-19, resulting
in the death of approximately 1.5 million people per year (3).
Immune status, which makes people susceptible to
tuberculosis, may also be a risk factor for COVID-19 infection
(4). According to historical evidence, higher mortality is
observed in patients with concomitant tuberculosis infection
with respiratory viruses (5). Findings indicating a more severe
course of COVID-19 in tuberculosis patients have been
presented in some studies (6-8) According to a meta-analysis,
the prevalence of tuberculosis was between 0.4% and 4.4%
among COVID-19 patients. In addition, the prevalence of
tuberculosis in severe COVID-19 cases was higher as well (9)
People with chronic diseases such as hypertension, diabetes
mellitus, lung cancer, and chronic obstructive pulmonary
disease are also at higher risk of death and hospitalization
associated with COVID-19 and tuberculosis (10,11).

The burden brought by COVID-19 and tuberculosis on the
health system is very high and causes many years of life to be
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lost (12). Available data are insufficient to understand the
potential impact of COVID-19 on treatment outcomes of
tuberculosis patients (13,14). With the development of
effective vaccines against COVID-19, deaths have decreased,
but mortality may still be high in unvaccinated individuals and
those with underlying chronic diseases (15,16). Due to the fact
that the COVID-19 pandemic has not yet lost its impact
worldwide and we are likely to experience a new phase of the
epidemic as a result of new variants that may occur at any
moment, there is a need to examine the current status of
COVID-19 and the vaccination status of current tuberculosis
patients. The present study aimed to examine the cases of
COVID-19 disease and vaccination against COVID-19 in
patients receiving tuberculosis treatment in Sakarya.

2. Materials and Methods

The research was designed as a descriptive study. One hundred
thirty-two patients aged 18 and over who were registered in
Sakarya Adapazar1 Tuberculosis Dispensary, diagnosed with
active pulmonary tuberculosis in 2021, and whose treatment
was ongoing were included in the study.

According to the Tuberculosis Diagnosis and Treatment
guide published by the Ministry of Health of the Republic of
Turkey, the diagnosis of pulmonary tuberculosis is made
bacteriologically in three methods: (17)

1. Smear-positive pulmonary tuberculosis



Giiven et al. / J Exp Clin Med

2. Smear-negative pulmonary tuberculosis
3. Molecular test positive pulmonary tuberculosis

SARS-COV-2 positivity is detected by PCR in the
combined nose and throat swab obtained as a result of the
physician's decision from the people who applied to the
hospital with any complaint.

After the approval of the ethics committee, patient records
were obtained from the tuberculosis dispensary. The
information of the patients about COVID-19 was taken from
the digital database. Vaccine data were also questioned from
the vaccine tracking system application of the Ministry of
Health. In the study, the information of the people who
received active pulmonary tuberculosis treatment in 2021 was
examined on June 30, 2022. Cases of COVID-19,
hospitalization, intensive care unit (ICU) status and
vaccination status against COVID-19 were recorded. There are
three types of vaccines used against COVID-19 in Turkey at
the time of the research. These are Sinovac (CoronaVac),
Pfizer/ BioNTech (BNT162b2), and Turkovac (ERUCoV -
VAC) vaccines. At the time of our study, it was observed that
the Turkovac vaccine was not administered to any patient since
it was new. Thus, it will not be mentioned in the rest of the
study. The vaccination status of the patients was categorized as
follows, considering the guidelines of the Turkish Ministry of
Health (18). The first group consisted of patients who had not
been vaccinated at all or who had not received two doses of the
BNT162b2 vaccine and had less than three doses in total. The
patients in the second group were those who did not have two
doses of the BNT162b2 vaccine but had at least three doses of
the vaccine in total. The third group was those who had at least
two doses of the BNT162b2 vaccine.

SPSS 22.0 program was used in the statistical analysis of
the data. In descriptive statistics, frequency and percentages
were used for qualitative data, and mean, standard deviation,
and median (minimum; maximum) values for quantitative data.
Pearson Chi-square, Yates corrected Chi-square, Fisher's Exact
Test, and Student's t-test performed the statistical analyses. The
statistical significance level was accepted as p<0.05.

3. Results

One hundred thirty-two patients were included in the study.
The mean age of the patients was 49.8+20.6 years. 65.2% of
the patients were male (n=86). In addition to pulmonary
tuberculosis, 6.1% (n=8) of the patients also had
extrapulmonary tuberculosis disease. 8.3% (n=11) of the
patients applied for recurrence.

It was determined that 21.2% of the patients were
diagnosed with COVID-19 after the date they started to receive
tuberculosis treatment. 28.6% (n=8) of those who had the
disease were treated in the hospital ward, and 21.4% (n=6)
were treated in the intensive care unit. The median days of the
patients receiving treatment in the ward were 1.5 (min:1
max:10), and the median days that the patients treated in the

325

intensive care unit received treatment was 10 (min:5 max:21).
It was observed that 10.6% (n=14) of the patients died during
the follow-up. 41.7% (n=55) of the patients had at least two
doses (BNT162b2) vaccine. 79.2% (n=84) of those who had at
least one dose of vaccine had at least one dose of vaccine in the
last six months. (Table 1)

Table 1. Distribution of Disease and Vaccination Status, Sakarya,

Frequency (Percent)

[\
S
[\
\]

COVID-19 Status (n=132)

Have-had 28 (21.2)

Have not had 104 (78.8)

Hospitalization Status (n=28)

Those with service

admission 580
Thos_e . without  service 20 (71.4)
admission

Hospitalization in ICU (n=28)

Treated in ICU 6(21.4)

Not treated in ICU 22 (78.6)

Death Status (n=132)

Deceased 14 (10.6)

Survivors 118 (89.4)

Vaccination Status (n=132)

* Group 1 52(39.4)
Group 2 25 (18.9)
Group 3 55 (41.7)

Vaccination Status in the Last Six Months (n=106)
22 (20.8)
84 (79.2)

Non- vaccinated
Vaccinated

*Group descriptions are specified in the methods section.

Table 2. Investigation of the Reasons Affecting the Patients' Status of
Passing COVID-19, Sakarya, 2022

COVID-19 Status

Not have
Had
n (0/0)
Gender Male 73 (84.9) 13 (15.1) 0.034 Y
Female 31 (67.4) 15 (32.6)
Vaccination Group 1 39 (75.0) 13 (25.0) 0.637
Status
Group 2 21 (84.0) 4 (26.0)
Group 3 44 (80.0) 11 (20.0)

Row percentage is presented * Pearson chi-square test was performed. *: Chi-
square test with Yates correction was performed. Group descriptions are
specified in the methods section.

No statistically significant difference was observed
between the vaccination status of the patients and their
COVID-19 exposure (p=0.637). There was a statistically
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significant difference between gender and COVID-19
transmission status (p=0.034). (Table 2)

No statistically significant difference was observed
between the patients' gender (p=0.242) and history of COVID-
19 infection (p=0.076) with mortality. There was a statistically
significant difference between the vaccination status of the
patients and mortality (p=0.013). It was determined that the
effect of vaccination status on survival was caused by the
difference between group 3 and both group 2 and group 1. No
difference was found between group 1 and group 2. It was
revealed that 35.7% (n=5) of the deceased died during active
COVID-19 disease. When the vaccination status of these five
patients was examined, four had no vaccine against COVID-
19. (Table 3)

Table 3. Investigation of the Causes Affecting the Survival of the
Patients, Sakarya, 2022

Death Status

Survnvors Deceased
n (0/0) n (0/0)
Gender Male 79 (91.9) 7(8.1)
0.242 f
Female 39 (84.8) 7 (15.2)
Vaccination Group 1 42 (80.8) 10 (19.2)
Status
Group2 22 (88.0) 3 (12.0) 0.013
Group 3 54 (98.2) 1(1.8)
COVID-19 Have had 96 (92.3) 8(7.7)
Stat
ats Havenot 22(786)  6(21.4)  0.076¢

had

Row percentage is presented * Pearson chi-square test was performed. ' :
Fisher’s Exact Test was performed. Group descriptions are specified in the
methods section.

There was no statistically significant difference between
the ages of groups with and without COVID-19 (p=0.843). Age
was statistically significantly different in the surviving and
deceased groups (p<0.001). (Table 4).

Table 4. Examining the Relationship between Patient Age and COVID-19 and
Mortality Status, Sakarya, 2022

*p
_ Mean + Standard Deviation

COVID-19 Status (n=132) 0.843
Have not had 50.0 £ 20.1
Have had 49.1 £22.6

Survive Status (n=132) 0.001
Survivors 46.9+19.3
Deceased 73.8+14.9

*Student's T-test was performed.

4. Discussion

In the examined period, it was observed that 21.2% of the
patients had COVID-19 infection. Considering the factors
affecting the status of being COVID-19-positive, a significant

difference was determined only in terms of gender. The
incidence of COVID-19 was higher in females. In a qualitative
study conducted in Turkey, people with active pulmonary
tuberculosis were interviewed, and it was revealed that 28.6%
had COVID-19 (19). In a database review performed with a
method similar to this study, patients who received
tuberculosis treatment in the last five years were examined, and
11.2% had COVID-19 (20).

The present study revealed that 28.6% of the patients were
admitted to the hospital ward and 21.4% to the ICU. In one
study, the hospitalization rate for COVID-19 was reported as
12% (21). In a study examining 654 patients in Turkey, the rate
of ICU admission due to COVID-19 was 7.5% (22). In our
example, it has been demonstrated that patients who had
recently started tuberculosis treatment had higher rates of
hospitalization and ICU admission.

The COVID-19 mortality rate in patients with tuberculosis
was 17.8%. In a study conducted in Turkey in the early period
when there was no COVID-19 vaccine yet, mortality in the
coexistence of tuberculosis and COVID-19 was found to be 6%
(23). According to the latest reports of the World Health
Organization, as of November 2022, the overall mortality rate
of COVID-19 is 1.04% (2). According to the data of the
Ministry of Health in Turkey, the overall mortality rate is 0.6%
(24). Based on this data, it can be considered that active
tuberculosis patients are more likely to die if they have
COVID-19 than other COVID-19 patients.

In our study, a significant difference was observed between
the deceased and surviving groups regarding age. While the
mean age of the deceased group was 73.8+14.9 years, it was
46.9£19.3 years in the survivors. A study performed in
California reported that the mean age of those who died in the
group with tuberculosis and COVID-19 was significantly
different from the group that survived, and the median age of
those who died was 81 (25). In a meta-analysis study, it was
reported that age affected death in 89 COVID-19 patients with
tuberculosis (26).

The present study demonstrated a significant difference
between the vaccination statuses against COVID-19 in the
deceased and surviving groups. It was observed that those who
had at least two doses (BNT162b2) vaccine died less
frequently than those in other groups. Only 41.7% of our
patients had at least two doses (BNT162b2) vaccine. 39.4% of
the patients were either never vaccinated or had at most one
dose of any vaccine. As of November 2022 in Turkey, 85.6%
of the population received at least two doses of any vaccine
(27). This rate was 76.3% for Sakarya province (27). In
tuberculosis patients, a very risky group for COVID-19, these
rates were even below the general population. A qualitative
study performed in Turkey reported that almost all of the 14
tuberculosis patients were vaccinated, and 71% were
vaccinated by the (BNT162b2) vaccine (19).
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People being treated for tuberculosis are at risk as long as
the danger of COVID-19 continues. When combined, the
mortality risk of both tuberculosis and COVID-19 causes
catastrophic clinical outcomes. More emphasis should be
placed on the importance of vaccination against COVID-19,
especially in elderly individuals receiving tuberculosis
treatment. We believe that more research will be needed on
how often booster vaccines should be given to these
disadvantaged groups.
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