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Bacillus Calmette–Guérin (BCG) is a vaccine for tuberculosis and is administered at birth in several countries, however 
there are many countries that have no BCG vaccination policy and coincidently they are worst hit by Covid-19 pandemic 
in terms of disease severity and mortality.The study was conducted to determine the association between BCG vaccine 
and COVID-19 severity. Study included total 150 participants visiting Department of Medicine, Mayo Hospital, Lahore, 
Pakistan. Data regarding BCG vaccination, comorbidity, demographics, disease severity were collected through self-
structured questionnaire using non-probability convenient sampling. Prior written informed consents were taken from the 
participants. Male and female were in equal proportion. 68.6% were married, only 3.9% were smokers. Analysis revealed 
that only 10 (6.5%) were hypertensive and10 (6.5%) were diabetic. There was no BCG vaccine protection against Covid-
19 in the current study. Severity of disease was similar in vaccinated and non-vaccinated patients. But it can not be 
applicable to whole population. Another fact is that most of Pakistani population is BCG vaccinated due to national policy 
and coincidently Pakistan suffered less as compared to high hit countries. There maybe some association between BCG 
vaccination and Covid-19 or some other environmental factor and genetics that need to be explored. 
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INTRODUCTION 

The bacillus Calmette−Guérin (BCG) vaccine, a weak 
Mycobacterium bovis (Abdallah and Behr 2017), has been 
broadly utilized in regular vaccine courses, as it converses 
cross-protection from Mycobacterium tuberculosis (TB) 
infection (Dye 2013) in developing countries such as India, 
Pakistan who have history of tuberculosis but developed 
countries such as United States, Italy, Netherlands have 
never had a universal BCG vaccination program 
(UroToday 2020). Childhood TB is precluded through 
BCG vaccination of newborns and infants which also 
diminish the probability of pulmonary TB up to 50% 

(Colditz, Berkey et al. 1995). In the middle of 20th century 
numerous countries initiated nationwide BCG vaccine, 
with adjustable levels of exposure using multiple BCG 
strains, different dosages, and transfer technique 
(Zwerling, Behr et al. 2011). Vaccination has a substantial 
positive impact on health and child survival (WHO 
2019).The reason is that vaccines prevent many life 
threatening diseases and has eradicated small pox from 
the world while polio, measles and rubella are also 
declined to great extent (Bassat, Moncunill et al. 2020). 

BCG is the one existing vaccination to combat the 
illness, with a shield period of minimum one decade with 
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about 20-25 years of enduring vaccine success 
(Abubakar, Pimpin et al. 2013; Mangtani, Abubakar et al. 
2014). Sufficient epidemiological indications suggested 
that BCG vaccine has wide protective properties that are 
not precised to M. tuberculosis infection (Naeslund 1932). 
It was observed that BCG vaccination reduced all-cause 
mortality in neonates in Guinea-Bissau by 38% (Jensen, 
Biering-Sorensen et al. 2020). However, the mechanism is 
not clear yet. The severity of Covid-19 disease differs in 
different regions of the world, and the reason remained 
unknown. An association between the BCG vaccination 
and severity of Covid-19 has been suggested in two 
recent studies. A recent Indian study was conducted to 
compare the Case Fatality Rates (CFR) of Covid-19 in two 
groups of countries, one with and other without BCG 
vaccination. They found a significant different and 
suggested that BCG vaccination has a protective effect on 
Covid-10 disease severity and mortality(Devi Dayal 2020). 

According to data BCG also inhibits leprosy (WHO 
2012), a malady triggered by Mycobacterium leprae 
(200,000 cases in 2016, mainly in Southeast Asia) 
(mondiale de la Santé 2016). BCG vaccine is also 
effective against other mycobacterial infections, such as 
Buruli ulcer disease (Zimmermann, Finn et al. 2018). BCG 
vaccine might have non-targeted shielding properties 
against viral infections in human beings as suggested by 
limited literature indications. BCG vaccine exhibited 
decreased mortality in the BCG-vaccinated neonates, 
might be credited to avoidance of neonatal sepsis, 
respiratory infections and fever (Aaby, Roth et al. 2011; 
Biering-Sorensen, Aaby et al. 2017). The continuing 
pandemic of coronavirus disease 2019 (COVID- 19) is 
triggered by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2). The quickly emergent global 
COVID-19 pandemic motivated worldwide strategies to 
immediately consolidate resources to formulate and 
examine numerous vaccination candidates in actually 
small duration (WHO 2020). In spite of the struggles, it is 
unclear when and if an innocuous and operative vaccine 
will exist for mass use. In the intervening time, 
supplementary actions for avoiding the expansion of the 
virus are immediately required. Current literature exhibited 
that BCG vaccination associates with decreased COVID-
19 case fatalness frequency (Miller 2020; WHO 2020).  It 
is significant to understand the conflicting occurrence and 
influence of COVID-19 globally (Escobar, Molina-Cruz et 
al. 2020). 

BCG vaccination is a part of routine protective 
vaccination in neonates. Current study was aimed to 
determine the impact of BCG vaccination on frequency 
and severity of COVID-19 symptoms among the Pakistani 
population, in order to draw a conclusive statement 
regarding the impact and association between BCG 
vaccination and COVID-19.  

Currently, no vaccine has been available for Covid-19 
infection and as it is a long-term process to develop it, 
there is dire need to evaluate the potential of already 

existing vaccines. It should be explored to evaluate the 
non-specific effects and if prove to be useful in preventing 
the Covid-29 infection, it may be suggested for patients. 
  
MATERIALS AND METHODS 
Study included total 150 Covid-19 patients visiting 
Department of Medicine, Mayo Hospital, Lahore during 
February to June, 2020. Both male and female patients 
presenting with Covid-19 symptoms or asymptomatic 
patients with confirmed diagnosis were included. 
Symptoms ranged from asymptomatic, to moderately ill 
patients. Severe to critical patients were not present in this 
study because most patients who visited the study 
hospital in this duration were only with mild to moderate 
symptoms. Data were collected through self-structured 
questionnaire using non-probability convenient sampling. 
The Questionary item, contents and linguistics  were 
validated by panel of expert from various countries that 
use English as second language . Prior written informed 
consents were taken from the participants. Ethical 
approval was taken from University of Lahore. Data were 
analyzed through SPSS version 25.0. 
 
RESULTS AND DISCUSSION 

Socio-demographic data revealed that males and 
females were almost equal in number, 77 and 76 
respectively. Most of them were educated only 26.1% 
were uneducated. 68.6% were married and 31.4% were 
unmarried. And only 3.9% were smokers, Table1. 
Table 1: Socio-demographic characteristics of study 
participants 

 

Variables Frequency (%) 

Gender 

Male 77(50.3) 

Female 76(49.7) 

Education 

Illiterate 40(26.1) 

Primary 18(11.8) 

Matriculation 32(20.9) 

Intermediate 1(0.7) 

Graduation 54(35.3) 

Post-Graduation 8(5.2) 

Marital Status 

Married 105(68.6) 

Unmarried 48(31.4) 

Smoking Status 

Yes 6(3.9) 

No 147(96.1) 

According to results majority of the patients (57) were 
housewives, they got infected from their spouse or other 
family members who used to go outside for job or earning. 
Whereas 25 were doing private jobs, 19 were students, 17 
were laborers, 17 were doctors. Remaining were from 
miscellaneous occupations, as shown in Figure 1. Table 2 
indicates the frequency of comorbidities among the 
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patients. Analysis revealed that 6.5% were hypertensive, 
ratio of diabetes mellitus was also same. Only 2.6% were 
having cardiac myopathy, 3.3% were having renal 
disorders, 1.3% were suffering from COPD and 2.6% were 
having asthma. 
 
Table 2: Frequency of comorbidities among Covid-19 
patients 

 

Variable Frequency (%) 

Hypertension 

Yes 10(6.5) 

No 143(93.5) 

Diabetes 

Yes 10(6.5) 

No 143(93.5) 

Cardiac Myopathy 

Yes 4(2.6) 

No 149(97.4) 

Renal disorder 

Yes 5(3.3%) 

No 148(96.7%) 

COPD 

Yes 2(1.3%) 

No 151(98.7%) 

Asthma 

Yes 4(2.6%) 

No 149(97.4%) 

 

 
 

Figure 1: Occupation of COVID-19 patients 
 
 Analysis revealed that there was an insignificant 

association between BCG vaccination and COVID-19 
severity (p=0.393), Table 3. 
 
 

 
Table 3: Association of BCG vaccination with Covid-
19 severity 

Covid-19  
Severity 

Status Of BCG 
Vaccination Total P-Value 
No Yes 

Mild 14 46 60 
 

0.393 
Moderate 25 59 84 

Asymptomatic 1 8 9 

Total 40 113 153  

 
The impact of vaccination is attained by direct 

targeting of specific pathogens but has other non-specific 
or ‘heterologous’ effects as well. Observational studies 
have also suggested to a reduction in all cause mortality in 
vaccinated populations for much longer durations in life, 
irrespective of the target disease. These non.-specific and 
non-target effects are less effective and remains less 
understood so far(Devi Dayal 2020). In recent Covid-19 
pandemic, BCG has come up as a potential vaccine for 
protection against this infection. Its efficacy in countries 
where populations were inoculated in childhood is not yet 
clear(UroToday 2020). 

After analyzing data from 178 countries, it has been 
observed in recent times, that the countries without BCG 
vaccination policy had a ten times more incidence (358.4 
per million) and severity from Covid-19 infection as 
compared to the others (38.4 per million). Death rate was 
also significantly reduced (4.28/ million) in group of 
countries with BCG vaccination as compared to the other 
group of countries (40/ million) without BCG vaccination. 
In all the analysed countries (178), 21 had no BCG 
vaccination program at all, status of 26 countries was not 
clear. An author from this study reported that, “While we 
expected to see a protective effect of BCG, the magnitude 
of the difference (almost 10 fold) in incidence and mortality 
(of Covid-19) between countries with and without a BCG 
vaccination program was pleasantly surprising”(UroToday 
2020).  

Current study didn’t support the hypothesis that BCG 
vaccination has been found to e protective against Covid-
19 disease severity, as there was insignificant association 
between Covid-19 and BCG vaccination. It is believed that 
existing mortality rates of the Covid-19 pandemic do not 
support a clear negative correlation with BCG vaccination 
and that there are substitutional descriptions for the 
alterations perceived (Lindestam Arlehamn, Sette et al. 
2020). While contradictory results were noted in another 
study, that Covid-19 occurrence and total mortality, both 
are intensely linked with the existence or deficiency of 
national compulsory BCG vaccination courses (Miller 
2020). However, current data also recommended that 
BCG vaccination might defend from Covid-19 grounded 
on a negative association of BCG immunization 
frequencies and Covid-19 mortality among nations, 
surprisingly after cautious adjustment for cofactors for 
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instance population density, age, growing state of the 
country, and BCG immunization guidelines. It was 
declared that BCG immunization might have some 
defensive consequences from severe COVID-19 disease 
that might be arbitrated by accomplished inherent 
protection (Escobar, Molina-Cruz et al. 2020).  

We have to keep the limitations of this study in mind 
to draw a conclusion. Both males and females were 
affected, more house wives were affected but it is a 
unicenter study and more centers should be enrolled. 
Mostly patients were wither asymptomatic or mild to 
moderate symptoms which may be suggestive of the 
possible association of BCG vaccine protection against 
Covid-19 infection and patient don’t enter into the critical 
phase. However, the patients who were enrolled in this 
study showed no significant association between BCG 
vaccination and Covid-19 protection. 

CONCLUSION 
Current study concluded that there is insignificant 
association between BCG vaccination and Covid-19 
severity. However, we cannot generalize this to whole 
population because the sample size was small, severe 
and critical patients were not included in this study and in 
general population, most of the people are vaccination for 
BCG. Lack of severe to critical patients in this study may 
suggest a possible association of BCG vaccination with 
protection against Covid-19 infection. 
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