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Abstract 

Background: Given the impact of COVID-19 and the global scramble to find ways to combat its 

spread and mortality, there has been interest in whether existing vaccines like BCG could provide 

some protection against the virus.  

Aim: This study aims to investigate the effectiveness of prior BCG vaccination in reducing COVID-

19 infection and severity.  

Methods:  The study included adult patients, aged 18 years or older with laboratory confirmed 

COVID 19 either by Rapid antigen test(RAT) or RNA reverse transcriptase polymerase chain reaction 

(RT-PCR) assay from nasal, pharyngeal or lower respiratory tract sample, who were admitted for 

either quarantine or required hospitalization in view of moderate to severe COVID 19 disease. 

Radiological disease severity was assessed based on CT findings and severity score. These clinical, 

radiological and inflammatory parameters were compared between BCG vaccinated and non 

vaccinated patients.  

Results: A total of 918 patients with laboratory confirmed COVID-19 infection of varying severity 

were included. Out of 918 included patients 604 (65.8%) were males and 314 (34.2%) were females 
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with male to female ratio of 1.8:1. Mean age of study population was 51.5±17.1 years with age ranging 

from 18 to 100 years. Total 472 patients ( 51.4%) had evidence of prior BCG vaccination whereas 

446 patients (48.6 %) had no evidence of prior BCG vaccination. Majority of patients had severe 

COVID illness ( 434, 47.3%) followed by mild ( 286, 31.1%) and moderate illness ( 198, 21.6%). 

Most common comorbidity was diabetes ( 311, 33.9%) followed by hypertension ( 295, 32.1%).  

Conclusion: We concluded that neonatal BCG vaccination limits the radiological severity of the 

COVID-19 pneumonia but does not give any mortality benefit to COVID-19 patients. 

 

Keywords: COVID-19, BCG vaccination, mortality, severity, radiological profile. 
 

Introduction 

Severe acute respiratory distress syndrome caused by the SARS-CoV-2 virus is a highly infectious 

respiratory disease that was named as COVID -19 and was first identified in December 2019 in 

Wuhan, China.1 The disease rapidly spread globally, leading World Health Organization (WHO) to 

declare it a pandemic in March 2020.2 COVID-19 has impacted millions of people worldwide, with 

symptoms ranging from mild to severe respiratory illness, and has had profound effects on health 

systems, economies, and daily life globally.3 

Number of factors have shown to be associated with either increased risk of worsening of COVID-19 

infection or have a protective effect on COVID-19 infection. Factors associated with developing 

severe COVID-19 infection range from older age, presence of underlying comorbidities like 

hypertension, diabetes, COPD.4 In contrast healthy diet, atopic conditions associated with lower 

ACE2 receptor expression have been associated with protective effect against COVID-19 infection.5 

The observation that countries who continue to have BCG immunization program better contained 

COVID-19 lead to the hypothesis suggesting protective effect of BCG vaccine against COVID 

infection.6 Isabel N. Kantor was the first to publicly explore whether BCG could have protective and 

preventive effects against COVID-19.7 Following this, few trials were conducted which proposed that 

BCG might help reduce viremia after exposure to SARS-CoV-2 and could lessen the severity of 

COVID-19 and lead to quicker recovery.8 

The Bacillus Calmette-Guérin (BCG) vaccine is primarily used against tuberculosis (TB).9 The 

vaccine is made from a weakened strain of Mycobacterium bovis, a bacterium closely related to M. 

tuberculosis, which causes TB. BCG vaccination has been one of the oldest and most widely used 

vaccines worldwide, with a varying efficacy against TB ranging from 0% to 80%, reason for that 

being the prior exposure to nontuberculous mycobacterial antigens which hinder the BCG vaccination 

from offering protection.10,11 

Given the impact of COVID-19 and the global scramble to find ways to combat its spread and 

mortality, there has been interest in whether existing vaccines like BCG could provide some 

protection against the virus. This hypothesis stems from observations that BCG might enhance the 

body's general immune responses, potentially making it more capable of fighting off infections 

beyond just TB. This concept, known as "trained immunity" implies that BCG could potentially boost 

the innate immune system and provide some degree of protection against severe forms of COVID-

19.12 

Considering the protective effect of BCG vaccination against COVID -19 infection, various trials 

studied the effect of revaccination with BCG on COVID -19. These trials failed to demonstrate the 

protective effect on SARS-CoV-2 infection, severe COVID-19, hospitalization.13,14 During the time 

period of our study limited literature was available that evaluated the effect of BCG vaccination on 

COVID -19. This study aims to investigate the effectiveness of prior BCG vaccination in reducing 

COVID-19 infection and severity. 

 

Material and methods 

Study population and settings 

This cross-sectional study was conducted at Government Chest Diseases Hospital, Srinagar, a tertiary 

facility affiliated with Government Medical College Srinagar which was deignated as one of the 
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quarantine and isolation facilities for management of COVID-19 patients in Kashmir valley. The 

study included adult patients, aged 18 years or older with laboratory confirmed COVID 19 either by 

Rapid antigen test(RAT) or RNA reverse transcriptase polymerase chain reaction (RT-PCR) assay 

from nasal, pharyngeal or lower respiratory tract sample, who were admitted for either quarantine or 

required hospitalisation in view of moderate to severe COVID 19 disease. 

 

Data collection 

Data regarding demographics, comorbid illness, BCG vaccination status, severity of COVID 19 

infection, various laboratory and radiological parameters were recorded. 

BCG vaccination status was inferred from the presence or absence of a scar in the left or right deltoid 

region. In national immunization program, BCG vaccination is done in the left deltoid region. To be 

sure of the vaccination we check for the vaccination scar in both left and right deltoid regions. 

Radiological disease severity was assessed based on CT findings and severity score.15,16 These 

clinical, radiological and inflammatory parameters were compared between BCG vaccinated and non 

vaccinated patients. 

 

Severity scores 

The clinical classification of COVID 19 infection was done by using a classification proposed by 

AIIMS/ICMR-COVID-19 National Task Force/Joint monitoring group16 was used. 

 

According to this classification, COVID-19 is classified into: 

1. Mild disease: this group includes patients with upper respiratory tract symptoms and/or fever 

without shortness of breath or hypoxia. 

 

2. Moderate disease: this group includes patients with any one of following • Respiratory rate 

≥24/min, breathlessness.  Spo2: 90% to 93% on room air. 

 

3. Severe disease: this group includes patients with anyone of the following • Respiratory rate >30/min 

• Spo2 <90% on room air 

 

Similarly for radiological classification, CT severity score proposed by Pan et al15 was used. 

According to which , a score from 0 to 5 was assigned to each 5 lung lobes considering the extent of 

anatomical involvement as follows  0, no involvement; 1, < 5% involvement;  2, 5–25% involvement; 

3, 26–50% involvement; 4, 5175% involvement; and 5, > 75% involvements. The resulting global CT 

score is the sum of each individual lobar score (0 to 25). The severity of the disease was assessed 

using CT severity score (total score out of 25) and categorized into mild (score < 7), moderate (score 

7-18) and severe (score> 18). When present, related features such as fibrosis, subpleural lines, 

reversed “halo sign,” pleural effusion, and lymphadenopathy were also described. 

 

Statistical analysis 

Data was entered in a Microsoft Excel spreadsheet. Categorical variables were summarized as 

percentages. Normally distributed continuous variables without extreme values were summarized as 

mean and standard deviation. Continuous variables with extreme values or with a non-normal 

distribution, and ordinal scores were summarized as a five-number summary (Minimum, 1st Quartile, 

Median, 3rd Quartile, and Maximum); Minimum and maximum values, Median and Interquartile 

range were reported. Unpaired t-test was used to test the hypothesis of no difference between two 

means. For continuous variables with a non-normal distribution/ ordinal scores, the relationship of 

such variables with BCG scar was tested using the rank sum test, rank sum Variables test. 

The relationship between two categorical variables was tested using Chi-square test. Two-sided p- 

values were reported and p value < 0.05 was considered significant. 
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Based on BCG vaccination status, patients were divided into those with prior BCG vaccination and 

those with no prior BCG vaccination. We then compared the demographic, clinical , laboratory and 

radiological parameters between the two groups. 

Data was analyzed using stata version 15. 

 

Ethical approval 
The study was approved by the ethics committee of Government Medical College, Srinagar. 

 

Results 

There was no statistically significant difference in terms of age, gender and comorbid illness between 

the BCG vaccinated and non vaccinated group [Table 1]. 
 

Table 1: Demographic profile of study population 

Characteristics at 

enrolment 

BCG vaccinated 

group,(n=472) 

51.4% 

BCG 

unvaccinated 

group,(n=446) 

48.6% 

p value 

Age, years (mean + SD) 51.5±17.1 50±15.2  

Age (years), n(%) 

 

≤20 

 

21-40 

 

41-60 

 

61-80 

 

>80 

 

 

15 (3.8) 

 

106 (22.4) 

 

188 (39.8) 

 

158 (33.5) 

 

10 (2.1) 

 

 

4 (0.9) 

 

100 (22.4) 

 

175 (39.2) 

 

140 (31.4) 

 

17 (3.8) 

 

Female n(%) 213 (45.1) 197 (44.2) 0.7 

Males n(%) 259 (54.9) 249 (55.8) 

Co -morbidity profiles 

 

Cardiovascular disease 

(CVD) 

 

Chronic kidney disease 

(CKD) 

 

Hypertension 

 

Diabetes 

 

History of TB 

 

 

45 (9.5) 

 

 

33 (7.0) 

 

 

157 (33.3) 

 

166 (35.2) 

 

22 (4.7) 

 

 

37 (8.3) 

 

 

36 (8.1) 

 

 

138 (8.5) 

 

145 (32.5) 

 

34 (7.6) 

 

 

0.51 

 

 

0.53 

 

 

0.45 

 

0.39 

 

0.60 

 

Among the 918 patients, 72.2% (663) had elevated CRP levels. 54% (496) had high ferritin levels, 

72.1% (661) had high LDH levels. 64.1% (588) had high IL -6 levels. Furthermore 28.2% (259) had 
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high d-dimer levels. Serum CRP [16.45(8-61) vs 14 (7.7-28), p value= 0.003] and ferritin [390.5(220-

640) vs 330(200-566.7), p value= 0.0067] were significantly higher in non vaccinated as compared to 

vaccinated group. Regarding clinical severity, there was no significant difference between the 

vaccinated and unvaccinated group However, radiological severity was significantly high in 

unvaccinated group [Table 2]. The most common type of opacity seen on CT was ground glass 

opacities which were seen in 89.0% patients followed by consolidation seen in 37.8% patients. The 

least common opacity seen was reverse halo sign seen in 0.1% of patients. 78.9% (725) patients had 

bilateral lung involvement and the most common lobe involved was left lower lobe (75.2%). Out of 

918 patients, on the basis of CT severity scoring 9.1% (82) had mild disease, 87.4% (786) had 

moderate disease, 3.5% (31) had severe disease. Total 6.5% (60) patients had in hospital mortality. 

No significant difference was observed in terms of mortality between the two groups (7.9% vs 5.3%, 

p value=0.118) [Table 2]. 

 

Table 2: comparison of clinical and radiological parameters between BCG vaccinated and un 

vaccinated group. 
Parameters BCG vaccination status 

Absent                          Present 

p value 

Clinical severity 

n(%) 

 

Mild 

Moderate 

Severe 

0.230 

 

 

0.573 

 

0.188 

0.108 

 

135(30.3) 

88(19.7) 

223(50) 

 

151(32) 

110(23.3) 

211(44.7) 

Inflammatory markers 

Median(IQR) 

CRP 

IL-6 

D DIMER 

FERRITIN 

 

 

16.45(8-61) 

26(13-55) 

0.4(0.2-0.6) 

390.5(220-640) 

 

 

14(7.7-28) 

22(15-45) 

0.4(0.2-0.6) 

330(200-566.7) 

 

 

 

0.0032 

 

0.0512 

 

0.8673 

 

0.0067 

Radiological severity n(%) 

 

Mild 

Moderate 

Severe 

 

 

5(1.2) 

403(94.3) 

19(4.5) 

 

 

77(16.3) 

383(81.2) 

12(2.5) 

 

<0.0005 

 

0.00001 

 

0.00007 

 

0.1498 

Outcome   n(%) 

 

 

Discharged 

 

Expired 

 

 

 

411(92.1) 

 

35(7.9) 

 

 

 

447(94.7) 

 

25(5.3) 

0.118 

 
 

https://jptcp.com/index.php/jptcp/issue/view/79


Clinico-radiological profile in COVID-19 patients and its correlation to prior BCG vaccinations status 

 

Vol.32 No. 01 (2025) JPTCP (553-560)                                                                                                                 Page | 558 

 
Figure 1: BCG vaccination scar on deltoid region of left arm. 

Figure 2: CT chest showing bilateral peripheral ground glass opacities in COVID-19 patient. 

 

Discussion 
Our study demonstrated that BCG vaccination status had no effect on clinical severity and outcome 

of patients infected with COVID-19. However there was a trend towards raised inflammatory markers 

and radiological severity among unvaccinated patients. The Bacille Calmette-Guérin (BCG) vaccine, 

derived from an attenuated strain of M. bovis, is primarily known for its efficacy against childhood 

tuberculosis forms but its effectiveness in adults remains uncertain17,18. While randomized control 

trials demonstrate its efficacy against various bacterial and viral infections, including reducing 

neonatal and infant mortality rates, its role in mitigating COVID-19 severity is still under 

investigation.19,20 Some studies suggest a potential protective effect against acute lower respiratory 

tract infections and overall mortality in children under 5 years old in low-income countries.21,22 

BCG vaccination appears to modulate immune responses to infections by inducing heterologous 

lymphocyte responses, enhancing macrophage activation, cytokine, and antibody production, 

potentially conferring protection against viral infections. However, conflicting findings exist 

regarding its impact on SARS-CoV-2 infection rates and severity.23 

Our study aimed to elucidate the relationship between BCG vaccination 

and COVID-19 severity and inflammatory markers. We found no significant association between 

prior BCG vaccination and clinical severity of COVID-19, consistent with some previous literature.24 

However, studies have reported varied results regarding BCG vaccination's impact on COVID-19 

outcomes, with some indicating a potential decrease in seroprevalence and symptoms among 

vaccinated individuals.25 

While analysing the inflammatory markers, we observed significant differences in CRP and ferritin 

levels between vaccinated and unvaccinated groups, suggesting a potential role of BCG vaccination 

in modulating inflammatory responses. Nevertheless, further research is needed to understand the 

mechanisms underlying these observations. 

Additionally, our study explored chest CT findings in COVID-19 patients with respect to BCG 

vaccination status. We observed a significant association between BCG vaccination and CT severity 

scores, with vaccinated individuals showing milder disease manifestations compared to unvaccinated 

individuals. These findings align with existing literature highlighting the potential protective effect of 

BCG vaccination against severe COVID-19 pneumonia.26,27,28 

However, despite these observations, our study did not find a correlation between BCG vaccination 

and mortality benefit in COVID-19 patients. This contrasts with some studies suggesting a potential 

reduction in COVID-19 mortality rates in countries with universal BCG vaccination policies.29 

1 2 
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In conclusion, while our study adds to the growing body of evidence on the potential impact of BCG 

vaccination on COVID-19 outcomes, further research is needed to fully elucidate its effectiveness and 

mechanisms of action in combating the disease. 

 

Conclusion 

We concluded that neonatal BCG vaccination limits the radiological severity of the COVID-19 

pneumonia but does not give any mortality benefit to COVID-19 patients. 

 

Limitations 

This study had a few limitations. First, the distribution of patients into  two groups, BCG vaccinated 

and unvaccinated groups was done on the  basis of presence or absence of BCG vaccination scar 

which could result in observation bias. Also, in some patients who would have been vaccinated but 

scar was not present due to inability of body to mount a reaction. Also, patients were not randomized 

according to age or comorbidities which would have affected the results. 
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