

Suppl 2. Risk of bias assessment

Dayal and Gupta, 2020
	Bias
	Authors’ Judgement
	Support for Judgement

	Random sequence generation (selection bias)
	High risk
	Quote: “According to the BCG atlas published in 2011, 16 countries adopted BCG revaccination policy in the past. Out of these, 4 were excluded from the analysis due either to non- availability of COVID-19 information or the non-specification of the age at second BCG dose.”


	Allocation concealment (selection bias)
	High risk
	Quote: “The data on population was taken from the World Population Clock. The information on the number of COVID-19 cases and deaths was retrieved from the WHO’s situation report for the day.”

Comment: There does not appear to be a strict implementation of random sequencing. 

	Blinding of participants and personnel (performance bias)
	Unclear risk
	Comment: Blinding of participants and personnel was not described.

	Blinding of outcome assessment (detection bias) 
Self-reported outcomes
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Blinding of outcome assessment (detection bias)
Reaction time
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Incomplete outcome data (attrition bias)
	Low risk
	Quote: “…rightly chose mortality rates as outcome as the number of reported cases may be influenced by the testing capabilities and underreporting in the low income countries. Confounders such as the country’s standard of medical care and underreporting were adequately excluded.”


	Selective reporting (reporting bias)
	High risk
	Quote: “A limitation of our study was the calculation of CFR by the number of confirmed cases which may not represent the true CFR during an ongoing epidemic…We chose this calculation as both the numerator and denominator were rapidly changing and the use was meant only for comparison and not for projecting the mortality due to COVID-19.”

	Other bias
	Unclear risk
	Comment: The above depicts the biases that are prevalent in this study.




Jirjees et al., 2020
	Bias
	Authors’ Judgement
	Support for Judgement

	Random sequence generation (selection bias)
	Unclear risk
	Comment: This study reviewed multiple other studies and presented an overall statement for what was concluded.  

	Allocation concealment (selection bias)
	Unclear risk
	Comment: This study reviewed multiple other studies and presented an overall statement for what was concluded.

	Blinding of participants and personnel (performance bias)
	Unclear risk
	Comment: Blinding of participants and personnel was not described.

	Blinding of outcome assessment (detection bias) 
Self-reported outcomes
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Blinding of outcome assessment (detection bias)
Reaction time
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Incomplete outcome data (attrition bias)
	High risk
	Quote: “…the available WHO information on BCG vaccination policies in different countries covers only the last 40 years. In BCG countries, most COVID-19 death cases oc- curred in people aged ≥50 years, which indicate that BCG vaccine may offer indirect protection or herd immunity in these countries.”

	Selective reporting (reporting bias)
	Low risk
	Comment: The study details how information was gathered and formulated and all outcomes of interest were reviewed.

	Other bias
	Low risk
	Comment: The article details how information was gathered and formulated for each of their review articles.  




Sharma et al., 2020
	Bias
	Authors’ Judgement
	Support for Judgement

	Random sequence generation (selection bias)
	Unclear risk
	Comment: This study reviewed multiple other studies and presented an overall statement for what was concluded.  

	Allocation concealment (selection bias)
	Unclear risk
	Comment: This study reviewed multiple other studies and presented an overall statement for what was concluded.

	Blinding of participants and personnel (performance bias)
	Unclear risk
	Comment: Blinding of participants and personnel was not described.

	Blinding of outcome assessment (detection bias) 
Self-reported outcomes
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Blinding of outcome assessment (detection bias)
Reaction time
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Incomplete outcome data (attrition bias)
	High risk
	Quote: “BCG vaccine provides protection for 50-60 years of immunization, so the elderly population needs to be revaccinated with BCG. Several countries started clinical trials of the BCG vaccine for health care workers and elderly people. BCG can be uses as a prophylactic treatment until the availability of the COVID-19 vaccine.”



	Selective reporting (reporting bias)
	Low risk
	Comment: The study details how information was gathered and formulated and all outcomes of interest were reviewed.

	Other bias
	Low risk
	Comment: The article details how information was gathered and formulated for each of their review articles.  




Madan et al., 2020
	Bias
	Authors’ Judgement
	Support for Judgement

	Random sequence generation (selection bias)
	High risk
	Quote: “We reviewed available data regarding TB incidence, BCG coverage (as per the World Health Organization), and COVID-19 incidence of 174 countries.”

	Allocation concealment (selection bias)
	High risk
	Quote: “We divided the countries into four cohorts depending on annual TB incidence and BCG coverage.”

	Blinding of participants and personnel (performance bias)
	Unclear risk
	Comment: Blinding of participants and personnel was not described.

	Blinding of outcome assessment (detection bias) 
Self-reported outcomes
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Blinding of outcome assessment (detection bias)
Reaction time
	Low risk
	Quote: “Data were managed and analyzed using Stata 14.0 statistical soft- ware. We stratified the countries based on TB incidence (low/high, low defined as <50 cases per 100,000 population) as well as BCG coverage (low/high, low defined as 60% coverage as per the WHO, or BCG not part of the immunization schedule of the country).”

	Incomplete outcome data (attrition bias)
	High risk
	Quote: “Maximum deaths occurred…while 62 countries reported no mortality.”

	Selective reporting (reporting bias)
	High risk
	Quote: “This analysis has several limitations as the countries are in different stages of the disease, and it may be premature to infer the effect of TB endemicity on COVID-19 incidence. Second, the administrative strategies to prevent transmission of infection also vary significantly between countries. Some countries have resorted to aggressive testing and abandoning all social get- togethers, while others have not. It might have affected the exact incidence of disease, thus affecting our study outcomes.”

	Other bias
	High risk
	Comment: There are issues specific to study design as this is not a randomized control study with bias in regards to how the data was gathered.











Miller et al., 2020
	Bias
	Authors’ Judgement
	Support for Judgement

	Random sequence generation (selection bias)
	High risk
	Quote: We collected the BCG vaccination policies across countries from the BCG World Atlas… We complemented the database with respect to the dates of initiation of BCG vaccination.” 

	Allocation concealment (selection bias)
	High risk
	Quote: “We included in the analysis only countries with more than 1 million inhabitants.”

	Blinding of participants and personnel (performance bias)
	High risk
	Quote: “We included in the analysis only countries with more than 1 million inhabitants. The mortality rate might be influenced by
multiple factors including a country’s economics and the age distribution of the population… To control for this variable [age], we did not use the total number of inhabitants per country to calculate the mortality rate, but we considered the susceptible population as the inhabitants over 65 years of age per country.”

	Blinding of outcome assessment (detection bias) 
Self-reported outcomes
	High risk
	Quote: “Low-income countries report a median of 12.6 deaths per million people over 65 years of age. In fact, 23% (4/17) of these countries reported zero deaths attributed to COVID-19… This effect, however, could be attributed to significantly lower testing rates in low income countries (Spearnman correlation between median income and tests per million inhabitants, rho=0.8083,p<1e-6, n=101
countries). Therefore, we will only consider middle-high and high-income countries for our analysis…”

	Blinding of outcome assessment (detection bias)
Reaction time
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Incomplete outcome data (attrition bias)
	High risk
	Quote: “We compared BCG vaccination policies with the morbidity and
mortality for COVID-19 for middle-high and high-income countries.”

	Selective reporting (reporting bias)
	High risk
	Quote: “The difference cannot be accounted for by differences in disease onset, adoption of early social distancing policies, state of health services, nor income level.” 

	Other bias
	High risk
	Comment: There are issues specific to study design as this is not a randomized control study with bias in regards to how the data was gathered.



Miyasaka, 2020
	Bias
	Authors’ Judgement
	Support for Judgement

	Random sequence generation (selection bias)
	Unclear risk
	Comment: This study reviewed multiple other studies and presented an overall statement for what was concluded.  

	Allocation concealment (selection bias)
	Unclear risk
	Comment: This study reviewed multiple other studies and presented an overall statement for what was concluded.

	Blinding of participants and personnel (performance bias)
	Unclear risk
	Comment: Blinding of participants and personnel was not described.

	Blinding of outcome assessment (detection bias) 
Self-reported outcomes
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Blinding of outcome assessment (detection bias)
Reaction time
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Incomplete outcome data (attrition bias)
	High risk
	Quote: “…countries ceased their universal BCG vaccination programs some years ago (2006 in Finland and mid-1980s in Australia), yet they show a low mortality of COVID-19 per 1 million population, compared with countries with current mandatory BCG vaccination…Thus, BCG vaccination—if it does contribute to lower COVID-19 mortality—is clearly not the only factor. Two relevant traits shared by Finland and Australia are their excellent medical care systems and low population densities, and the latter of which could make social distancing measures more effective than in population-dense countries.”

	Selective reporting (reporting bias)
	Low risk
	Comment: The study details how information was gathered and formulated and all outcomes of interest were reviewed.

	Other bias
	Low risk
	Comment: The article details how information was gathered and formulated for each of their review articles.  




Islam et al., 2020
	Bias
	Authors’ Judgement
	Support for Judgement

	Random sequence generation (selection bias)
	High risk
	Quote: “…collected data of total numbers of COVID-19 infected population and death from every country in the world based on COVID-19 dashboard by the Centre for Systems Science and Engineering” 

	Allocation concealment (selection bias)
	High risk
	Quote: “Sorted these data from BCG vaccinated countries that followed universal BCG vaccination policy to non-vaccinated countries, and examined the thirteen top-most countries associated with COVID-19 infection and death.”

	Blinding of participants and personnel (performance bias)
	Unclear risk
	Comment: Blinding of participants and personnel was not described.

	Blinding of outcome assessment (detection bias) 
Self-reported outcomes
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Blinding of outcome assessment (detection bias)
Reaction time
	Unclear risk
	Comment: Blinding of outcome assessment was not described.

	Incomplete outcome data (attrition bias)
	High risk
	Quote: “Given the widespread inconsistencies in collecting data relating to COVID-19 between countries, consideration of the stage of the COVID-19 pandemic in each country, differences in testing rates, isolation policies, national disease burden and demographics all must to taken into consideration. So, these need to be interpreted with mathematical explanation with all parameters. Moreover, the association between BCG vaccination and perveance and mortality of COVID-19 in different countries is difficult to confirm and validate due to broad differences between countries such as socioeconomic status, availability and sensitivity of diagnostic tests and the criteria for testing, time of arrival of the pandemic, demographic structure, and national control strategies to limit the spread of COVID-19.”

	Selective reporting (reporting bias)
	High risk
	Quote: “These data are observational and based on a single time-point and that there may be several confounding issues such as limited testing and reporting in many countries.”

	Other bias
	High risk
	Comment: There are issues specific to study design as this is not a randomized control study with bias in regards to how the data was gathered.





Chen et al., 2021
	Bias
	Authors’ Judgement
	Support for Judgement

	Random sequence generation (selection bias)
	High risk
	Comment: This is a retrospective study where the authors were examining laboratory-confirmed COVID-19 cases and categorizing based on BCG and non-BCG vaccinated groups. There was no randomization in this study design.

	Allocation concealment (selection bias)
	High risk
	Comment: This is a retrospective study where the authors were examining laboratory-confirmed COVID-19 cases and categorizing based on BCG and non-BCG vaccinated groups. There was no randomization in this study design.

	Blinding of participants and personnel (performance bias)
	High risk
	Comment: This is a retrospective study where the authors were examining laboratory-confirmed COVID-19 cases and categorizing based on BCG and non-BCG vaccinated groups. 

	Blinding of outcome assessment (detection bias) 
Self-reported outcomes
	High risk
	Quote: “Basic information, medical history, clinical symptoms, clinical laboratory tests, treatments, and outcome data were extracted from electronic medical records. All information was obtained and curated with a customized data collection form.”

Comment: As a retrospective study, the outcome was already known.

	Blinding of outcome assessment (detection bias)
Reaction time
	High risk
	Quote: “In this retrospective study, patients with laboratory-confirmed COVID-19 from Wuhan Pulmonary Hospital, China were categorized into Bacille Calmette-Guerin‒vaccinated and nonvac- cinated groups. Clinical records, demography, laboratory results, and chest computed tomography scans were extracted from electronic medical records and compared between the 2 groups.” 

	Incomplete outcome data (attrition bias)
	High risk
	Quote: “Despite the extensive adjustment, it is still possible that some unmeasured factors may play a role and that some data may be missing or inaccurate in some patients’ electronic health records…Moreover, the effect may be more predominant in patients with mild or no symptoms who were not admitted to the hospital or included in this study…”

	Selective reporting (reporting bias)
	High risk
	Quote: “To avoid any influence of age, the medical records of patients at age 39−62 years were analyzed because patients at these ages receiving BCG vaccination in childhood were relatively sufficient in number. Patients born before 1958 or after the BCG vaccination program became mandated in China in 1982 were excluded from the investigation. Patients with or without BCG vaccination were verified on the basis of the presence of a BCG scar on their arm and were compared across a number of clinical characteristics… It has been well documented that elderly patients died of the disease or had the disease at a relatively high mortality rate. Therefore, patients in these 2 groups were excluded from the investigation to cir- cumvent any influence of age on COVID-19”

	Other bias
	Unclear risk
	Comment: The above depicts the biases that are prevalent in this study.





