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Abstract 
Bacillus Calmette–Guerin vaccine is administered for protection against tuberculosis and may also have beneficial effects against 
some viral respiratory tract infections. In this study, it was aimed to investigate the relationship between Bacillus Calmette–Guerin 
vaccination which is confirmed by BCG scar, and the frequency and course of Coronavirus disease 2019 (COVID-19). Among 490 
patients, 400 patients who accepted to participate in the study were included. After the consent of patients, age, gender, body 
mass index, comorbidities, smoking, history, and the progress of COVID-19 of these patients were investigated; the presence and 
number of Bacillus Calmette–Guerin scars were recorded by a physician. Data from groups with and without COVID-19 history 
were compared. There was no relation between presence and number of the BCG scar and COVID-19 related hospitalization and 
intensive care unit admission. When groups with and without COVID-19 history compared, no statistically significant difference 
was found with the presence and number of Bacillus Calmette–Guerin scars (P > 0,05). No association was found between 
the presence or number of BCG scars and the frequency and course of COVID-19 in individuals with Bacillus Calmette–Guerin 
vaccination history confirmed by the presence of Bacillus Calmette–Guerin vaccine scars. Currently, the most important protection 
against COVID-19 is the COVID-19 vaccine.

Abbreviations: BCG = Bacille Calmette–Guerin, BMI = body mass index, COVID-19 = coronavirus disease 2019, DM = diabetes 
mellitus, PAMP = pathogen-associated molecular patterns, SARS-CoV-2 = severe acute respiratory syndrome coronavirus-2.
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1. Introduction

In the last months of 2019, Coronavirus disease 2019 (COVID-
19) caused by a novel human coronavirus called severe acute 
respiratory syndrome coronavirus-2 (SARS-CoV-2) became a 
worldwide threat. Host immunity is significantly important for 
the elimination of viruses and the prevention of disease progres-
sion. Hence, as vaccine studies for COVID-19 are beginning, 
factors affecting host immunity are being investigated in order 
to control and prevent the disease.

Bacille Calmette–Guerin (BCG) is a live, attenuated strain of 
Mycobacterium bovis which has been used for the prevention of 
tuberculosis caused by Mycobacterium tuberculosis. It provides 
a protective effect against tuberculosis infection in children and 
adults. Although it has been applied for tuberculosis, different 
efficacy areas of the vaccine have been shown.[1–3] There are 

studies pointing that BCG vaccination strengthens the immune 
response to other pediatric vaccines.[1] It is also an agent that 
has been used for its immunological effect in the treatment of 
bladder cancer.[2]

In previous studies, it is shown that BCG provides nonspe-
cific protection against some viruses.[4] Innate defence against 
viruses stimulates by pattern recognition receptors. Pattern rec-
ognition receptor, which are expressed by innate immune cells, 
interact with pathogen-associated molecular patterns (PAMP) 
of a virus and help eliminate the virus by stimulating interferons 
and cytokines. Thus, an innate immune response against viral 
pathogens begins.[3,5] BCG vaccination can stimulate “trained 
immunity” (innate immune memory).[3,6] Innate immune cells 
(monocytes, macrophages, natural killer cells) which are pre-
pared by microbial PAMPs for a secondary exposure; play a 
role in trained immunity[3,7] and these cells increase the release of 
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the proinflamatuarty cytokines (Interleukin-1β, tumor necrosis 
factor, and interleukin-6).[8]

There are human studies that show the effects of BCG vac-
cination on human papillomavirus, respiratory syncytial virus, 
hepatitis B virus, herpes simplex viruses, and influenza A virus 
subtype H1N1.[9] Lower viremia levels with yellow fever virus 
strain has been determined in human volunteers who were vac-
cinated with BCG and BCG dependent protection has been 
reported to be associated with increased interleukin-1β pro-
duction.[10] It is considered that the immune response against 
BCG can cross-reactivate virus related PAMPs, which create an 
immune response to these infections.[11]

Therefore, in SARS-CoV-2 pandemic with high mortality and 
morbidity, whether BCG has protection against COVID-19 has 
been an intriguing topic and several studies have been initiated 
at the beginning of pandemic. Among first data, lower rates 
of COVID-19 associated deaths have been noticed in countries 
which have a BCG vaccination program.[11–16] Studies have been 
concentrated on this issue, while some studies shared positive 
results,[17,18] some studies have reported no efficiency of BCG.[19]

It is not clear whether the BCG vaccine is protective against 
COVID-19. However, in most of these studies, BCG vaccine evi-
dence is based on vaccination rates of population. Also, there 
may be a possibility of the absence of scar presence in people 
with BCG vaccination. On the other hand, the presence of BCG 
scars can be considered as indirect evidence of vaccination.

In this study, in a population which BCG vaccination is man-
datory, we aimed to show the relation between the presence and 
the number of BCG scars and, COVID-19 prevalence and sever-
ity in patients who were admitted to the hospital.

2. Methods
Study Design: It is a prospective, cross sectional, real-life 
study. Approval was obtained from the ethics commit-
tee of the university, dated on 24.04.2021 and numbered 
E-23786442-604.01.01-16448.

Setting: Among the first 490 patients who applied to the 
Pulmonary Diseases and Infectious diseases outpatient clinic 
between 01.03.2021 and 01.06.2021, 400 patients who met the 
criteria and gave informed consent were included in the study.

2.1. Participants

Inclusion criteria; Being older than 18.
Exclusion criteria; Refusing to sign informed consent docu-

ment, presence of an immune-suppressive disease or treatment.

Variables: Patients’ age, gender, body mass index (BMI), 
comorbidities (diabetes mellitus (DM), hypertension, coro-
nary artery disease, chronic obstructive pulmonary disease), 
smoking history, tuberculosis history, the history of COVID-
19 and COVID-related hospitalization, influenza vaccination 
history, BCG vaccination history, and COVID-19 vaccination 
history were questioned by physicians. Additionally, the pres-
ence and number of BCG scars were evaluated and recorded 
by the physicians. COVID-19 history required viral RNAs 
which isolated from nazopharyngeal swab test to be proven 
with polymerase chain reaction. BMI: 18–25 were considered as 
underweight-normal, 25–30 as overweight, and ≥ 30 as obese. 
The patients were investigated by dividing into 3 groups based 
on age: <30, 30–49, and ≥ 50.

Study size: Between the specified dates, 400 patients who 
met the criteria and gave informed consent were included in the 
study. Patients were separated into groups according to the pres-
ence of BCG scars, COVID-19 history and COVID-19 related 
hospitalization and results were evaluated.

Statistics: IBM SPSS 22 program was used to analyze the study 
data. Qualitative data were evaluated using the Chi-squared test 
and Fisher’s exact test. In the comparison of quantitative data, 
Student’s t test was used for data with normal distribution and 
Mann–Whitney U test was used for data that did not fit normal 
distribution. The significance level was accepted as P < .05.

3. Results

3.1. Participants

Among the 490 patients who applied between the specified dates, 
41 patients did not give informed consent, 13 patients were 
excluded because of the presence of immunosuppressive disease and 
36 patients were excluded because of receiving immunosuppressive 
treatment. The remaining 400 patients were included in the study.

3.2. Descriptive data

Of the 400 patients, 43% (n: 172) were male and 57% (n:228) 
were female. The mean age was 39.65 ± 13.53. BCG scar was 
not observed in 18.2% (n:73), 1 scar was observed in 63.5%, 
≥2 scars were observed in 18.2% of participants. 212 (53%) 
patients did not have COVID-19 history, and 188 (47%) patients 
had 22.3% (n:42) of the patients who had COVID-19 were fol-
lowed up in the hospital and 8 of these patients were followed up 
in the intensive care unit. In our study, 157 (39.2%) patients had 
a comorbidity, while 243 (60.8%) had no comorbidity. (Table 1).

Table 1

Demographic features of groups according to presence of BCG vaccine scar and Coronavirus disease 2019 history.

  n Mean Std. deviation P 

Age 39.65 13.53
BMI 25.35 4.83
Smoking history (pack-year) 6.89 13.86
 BCG vaccine scar presence
Age No 73 42.26 14.81

Yes 327 39.06 13.18 .068*
BMI No 73 26.30 5.50

Yes 327 25.14 4.65 .098*
COVID-19 history

Age No 212 39.18 13.35
Yes 188 40.16 13.75 .470*

BMI No 212 24.87 4.15
Yes 188 25.89 5.46 .036*†

* Fisher exact test,
†P < .05.
BCG = Bacille Calmette–Guerin, BMI = body mass index, COVID-19 = coronavirus disease 2019.
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3.3. Outcomes and main data

BCG scar was observed in 81.7% (n:327) of all patients. The 
mean age of the patients with BCG scar was 39.06 ± 13.18, 
57.5% (n = 188) were women. The mean BMI in the group with 
BCG scar was 25.14 ± 4.65 (Table 1).

When the groups with and without BCG scar were compared, 
no statistically significant difference was found between age, 
gender, BMI, smoking history, history of COVID-19, COVID-
19 related hospitalization or intensive care unit admission, and 
Influenza vaccine history (P > .05). Statistically higher rates of 
DM and coronary artery disease were noticed in the group with-
out BCG vaccine (P < .05). Higher rate of tuberculosis history 
was found in the group without BCG scar (P = .049) (Table 2).

A total of 47% (n:188) of all patients had COVID-19 history. 
The mean age of patients with COVID-19 was 40.16 ± 13.75, 
and the mean BMI was 25.89 ± 5.46. 62.2% (n:117) of the 
patients who had COVID-19 were female (P < .05) (Table 3).

When the groups with and without COVID-19 were com-
pared, female gender, obesity, and presence of DM were found 
statistically significantly higher in the group that had COVID-
19 (P = .046, P = .005 and P = .008) (Table 3). The COVID-19 
vaccination rate was found statistically significantly higher in 
the group that did not have COVID-19 (P < .001). There was no 
statistically significant difference in age, presence and number 
of BCG scars, tuberculosis history between the groups with and 
without COVID-19 (P > .05) (Table 3).

A total of 22.3% (n:42) of the patients who had COVID-19 
received inpatient treatment. Male gender, ≥50 age, overweight 
and obesity, and presence of additional disease were found sta-
tistically significantly higher in patients who received inpatient 
treatment than the outpatients (Table 3). When the outpatient 
and inpatient groups were compared with each other, no sta-
tistically significant difference was found between the presence 
and number of BCG scars, tuberculosis history, and COVID-19 
vaccination (P > .05) (Table 3).

No correlation was found between the presence of BCG scar 
and the history of COVID-19 or COVID-19 related hospitaliza-
tion in patient groups with and without comorbidity (Table 4).

Among the patients, 153 (38.3%) had been vaccinated with 
influenza vaccine at least once before, 247 (61.7%) had not 
been vaccinated with influenza vaccine before. COVID-19 story 
occurred less frequently in people with influenza vaccination 
history (P < .05) (Table 5). No relation was found between influ-
enza vaccination history and COVID-19 related hospitalization, 
and intensive care unit admissions (Table 5).

4. Discussion
In this study, no difference was found in the frequency and 
severity of COVID-19 in individuals with a BCG scar compared 
to those without a BCG scar. No correlation was found between 
the number of BCG scars and the history and severity of COVID-
19. It was observed that patients without BCG scar had more 
history of tuberculosis. There was a positive relationship found 
between the presence of a history of influenza vaccination and 
the frequency of COVID-19. Compared with the patients who 
have a history of COVID-19, vaccination rates with the COVID-
19 vaccine were found to be statistically significantly higher in 
patients who did not have had COVID-19.

Since it is known that BCG vaccine has an innate immunity 
activating effect against some viruses[3–5]; the effect of BCG against 
SARS-CoV-2 was an issue of concern at the beginning of the COVID-
19 pandemic. In an earlier study conducted in 55 countries, positive 
results were reported regarding COVID-19 infection among per-
sons vaccinated with BCG.[17] In the first observations, it was stated 
that there were fewer COVID-19 cases and fewer deaths in popu-
lations that received BCG vaccine in childhood.[18,20–24] Therewith, 
many clinical and laboratory studies on the subject began.

In a study, Glisic et al identified 5 BCG antigens correspond-
ing to Rv9034, Rv3763, Rv3875, and Rv2997 Mycobacterium 
tuberculosis proteins that can cross-react with the S-protein of 
SARS-CoV 2.[25] In a molecular study, it was also shown that 
BCG vaccination is protective against SARS-CoV-2 by nonspe-
cific ways.[8]

In ecological studies, there are many results indicating that 
the frequency of COVID-19 and the mortality and morbidity 
associated with the disease are low in countries that have a BCG 
vaccination program.[18,20–24] In another study in countries where 
BCG vaccination is part of the immunization schedule, it was 
observed that the rates of COVID-19 cases in the population 
were almost similar to those in countries that did not receive 
BCG vaccination, while deaths from COVID-19 were signifi-
cantly lower in countries that received BCG vaccination.[26] 
All of these studies evaluated BCG vaccination based on pop-
ulation vaccination rates. Again in all 13 articles reviewed by 
Ricco et al, BCG vaccination rates of countries are presented 
as evidence of BCG.[27] The positive results found between BCG 
and COVID-19 in such studies where community-based evalua-
tions are made; it may be considered less reliable due to multiple 
potential confounders such as stage differences of the epidemic 
between countries, how the pandemic is managed in each 
respective country, underreporting of deaths related to COVID-
19, genetic, and environmental factors. Conversely, in our study, 
no correlation was found between the frequency and severity of 
COVID-19 and BCG scar. Also differently, scar tissue was taken 
as evidence for BCG vaccination and the relationship between 
BCG and COVID-19 was examined individually in our study.

In another study conducted on healthcare workers, the pres-
ence of a history of BCG vaccination was found to be associated 
with a decrease in anti-SARS-CoV-2 immunoglobulin G sero-
prevalence.[3] However, in our study, no relationship was found 
between BCG scar and the frequency of COVID-19.

In a cohort study of BCG-vaccinated individuals, it was 
reported that the hospitalization requirements of these patients 
were low.[28] Conversely, in our study, no relationship was found 
between the history of COVID-19 hospitalization and the pres-
ence of BCG scars.

In a study conducted by Hamiel et al on young patients, no 
significant difference was found in COVID-19 frequency and 
mortality in BCG-vaccinated and unvaccinated individuals.[19] 
Similar to this study, no correlation was found between the fre-
quency and severity of COVID-19 and the presence of a BCG 
scar in our study.

A study conducted in Ecuador was concluded that the time 
elapsed after BCG vaccination increased the prevalence of 
COVID-19.[13] This indirectly means that the prevalence of 
COVID-19 increases with age, and it is already known that 
COVID-19 is more severe depending on variables such as 
advanced age and comorbidity. On the other hand Wassenaar et 
al, in their study of patients over 70 years of age with variable 
vaccination dates in 18 countries, found no correlation between 
the time of BCG vaccination and the results of COVID-19.[29] In 
our study, a significant relationship was found between advanced 
age and COVID-19 hospitalizations; however, this relationship 
cannot be attributed to the time elapsed since BCG vaccination 
alone, as variables such as advanced age and increased comor-
bidity with age may also have an effect on this relationship.

There is no study in the literature examining the relation-
ship between BCG vaccination and COVID-19 in patients with 
comorbidities. Our study is the first in this respect, and no rela-
tionship was found between BCG scarring and the frequency and 
course of COVID-19 in the patient group with comorbidities.

In another study comparing influenza, pneumococcal and 
BCG vaccines, the presence of BCG was associated with low 
mortality in COVID-19.[30] Differently, we found related results 
with influenza but conversely, unrelated with BCG. Patients 
with a history of influenza vaccination may have better 
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adhered to personal protection rules, and therefore COVID-19 
may have been observed less frequently in these individuals.

The strength of our study is that it evaluated BCG vaccina-
tion by confirming it with a scar, unlike studies conducted so 
far on the effect of BCG on COVID-19. In addition, there is no 

study in the literature investigating the effect of childhood BCG 
vaccine on the frequency and mortality of COVID-19 in patients 
with comorbidities, our study is also valuable in this respect.

A limitation of this study is that since it is a prospective cross-sec-
tional real-life study, no assessment of COVID-19 mortality could 

Table 2

The distribution of the study population according to the variables and the relation between the presence of Bacille Calmette–Guerin 
vaccine scar and other factors.

  All patients BCG vaccine scar

     No Yes   

n % n % n % P

Sex
  Male 172 43.0 33 45.2 139 42.5  
  Female 228 57.0 40 54.8 188 57.5 .674*
Age        
  <30 133 33.2 20 27.4 113 34.6  
  30-49 177 44.2 31 42.5 146 44.6  
  ≥50 90 22.5 22 30.1 68 20.8 .192*
BMI
  Underweight-Normal 212 53.0 34 46.6 178 54.4  
  Overweight 117 29.2 19 26.0 98 30.0  
  Obese 71 17.8 20 27.4 51 15.6 .058*
Comorbidity
  No 243 60.8 41 56.2 202 61.8  
  Yes 157 39.2 32 43.8 125 38.2 .375*
COPD
  No 382 95.5 65 89.0 317 96.9  
  Yes 18 4.5 8 11.0 10 3.1 .008†§
CAD
  No 392 98.0 70 95.9 322 98.5  
  Yes 8 2.0 3 4.1 5 1.5 .164†
DM
  No 377 94.2 65 89.0 312 95.4  
  Yes 23 5.8 8 11.0 15 4.6 .048†‡
HT
  No 368 92.0 64 87.7 304 93.0  
  Yes 32 8.0 9 12.3 23 7.0 .132*
Smoking history
  Smoker 106 26.5 18 24.7 88 26.9  
  Ex-smoker 72 18.0 19 26.0 53 16.2  
  nonsmoker 222 55.5 36 49.3 186 56.9 .140*
COVID-19
  No 212 53.0 35 47.9 177 54.1  
  Yes 188 47.0 38 52.1 150 45.9 .339*
COVID-19 hospitalization
  No 146 77.7 26 68.4 120 80.0  
  Yes 42 22.3 12 31.6 30 20.0 .126*
COVID-19 related ICU admission
  No 180 95.7 34 89.5 146 97.3  
  Yes 8 4.3 4 10.5 4 2.7 .054†
Influenza vaccine history
  No 247 61.8 49 67.1 198 60.6  
  Yes 153 38.2 24 32.9 129 39.4 .296*
BCG vaccine scar
  0 73 18.2 73 100.0 0 0.0  
  1 254 63.5 0 0.0 254 77.7  
  ≥2 73 18.2 0 0.0 73 22.3 -
Tuberculosis history
  No 388 97.0 68 93.2 320 97.9  
  Yes 12 3.0 5 6.8 7 2.1 .049†‡
COVID-19 vaccine history
  No 145 36.2 28 38.4 117 35.8  
  Yes 255 63.7 45 61.6 210 64.2 .679‡

BCG = Bacille Calmette–Guerin, BMI = body mass index, CAD = coronary artery disease, COPD = chronic obstructive pulmonary disease, COVID-19 = coronavirus disease 2019, DM = diabetes mellitus, 
HT = hypertension, ICU = Intensive care unit.
*Chi-square test, 
†Fisher exact test, 
‡P < .05, 
§P < .01.
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be made. The fact that there was more history of tuberculosis in 
the group without a BCG scar strengthens the possibility of these 
patients being unvaccinated with BCG, but in the group with-
out BCG scar, there may also be cases that do not develop a scar 
despite vaccination. Another limitation of our study is that we did 
not question when the influenza vaccination was done.

5. Conclusion
As a result no association was found between the presence or the 
number of BCG scars and the frequency and course of COVID-19 
in individuals with a BCG vaccination history confirmed by the 
presence of a BCG vaccination scar. Currently, the most import-
ant protection against COVID-19 is the COVID-19 vaccine.
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Table 3

The relation between the presence of Coronavirus disease 2019 history or Coronavirus disease 2019-related hospitalization and other 
factors

  COVID-19 history COVID-19-related hospitalization

 No Yes   No Yes   

n % n % P n % n % P

Sex
  Male 101 47.6 71 37.8  45 30.8 26 61.9  
  Female 111 52.4 117 62.2 .046*‡ 101 69.2 16 38.1 .000 *∥
Age
  <30 72 34.0 61 32.4  58 39.7 3 7,1  
  30–49 96 45.3 81 43.1  68 46.6 13 31.0  
 ≥ 50 44 20.8 46 24.5 .674* 20 13.7 26 61.9 .000*∥
BMI
  Underweight-Normal 115 54.2 97 51.6  88 60.3 9 21.4  
  Overweight 71 33.5 46 24.5  28 19.2 18 42.9  
  Obese 26 12.3 45 23.9 .005*§ 30 20.5 15 35.7 .000*∥
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  No 201 94.8 181 96.3  143 97.9 38 90.5  
  Yes 11 5.2 7 3.7 .480† 3 2.1 4 9.5 .045†‡
CAD
  No 210 99.1 182 96.8  145 99.3 37 88.1  
  Yes 2 0.9 6 3.2 .155† 1 0.7 5 11.9 .002†§
DM
  No 206 97.2 171 91.0  136 93.2 35 83.3  
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HT
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BCG = Bacille Calmette–Guerin, BMI = body mass index, CAD = coronary artery disease, COPD = chronic obstructive pulmonary disease, COVID-19 = coronavirus disease 2019, DM = diabetes mellitus, 
HT = hypertension.
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†Fisher exact test, 
‡P < .05, 
§P < .01, 
∥P < .001.
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