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Abstract
Objectives: To establish the role of BCG instillations in the incidence and mortality of COVID-19.
Patients and methods: NMIBC patients in instillations with BCG (induction or maintenance) during 2019/2020 were
included, establishing a COVID-19 group (with a diagnosis according to the national registry) and a control group
(NO-COVID). The cumulative incidence (cases/total patients) and the case fatality rate (deaths/cases) were established, and compared with the national statistics for the same age group. T-test was used for continuous variables and
Fisher’s exact test for categorical variables.
Results: 175 patients were included. Eleven patients presented CIS (11/175, 6.3%), 84/175 (48.0%) Ta and 68/175
(38.9%) T1. Average number of instillations = 13.25 ± 7.4. One hundred sixty-seven patients (95.4%) had complete
induction. Forty-three patients (cumulative incidence 24.6%) were diagnosed with COVID-19. There is no difference
between COVID-19 and NO-COVID group in age, gender or proportion of maintenance completed. COVID-19 group
fatality rate = 1/43 (2.3%). Accumulated Chilean incidence 70–79 years = 6.3%. Chilean fatality rate 70–79 years = 14%.
Conclusions: According to our results, patients with NMIBC submitted to instillations with BCG have a lower casefatality rate than the national registry of patients between 70 and 79 years (2.3% vs. 14%, respectively). Intravesical
BCG could decrease the mortality due to COVID-19, so instillation schemes should not be suspended in a pandemic.
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Introduction
The virus called severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the cause of coronavirus disease 2019 (better known as COVID-19) has generated a
pandemic never seen by mankind before [1]. Today, late
July, at least 13 million people around the world have
been diagnosed with COVID-19, and almost 5000 deaths
are accounted daily due to the disease [2], exceeding 500
thousand deaths worldwide. In Chile, currently more
than 300 thousand infected and 8 thousand deaths are
described.
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Major efforts focus on discovering a vaccine for the
disease. In this context, the utility of Mycobacterium
bovis Bacillus Calmette–Guérin (BCG) is proposed.
BCG is a live attenuated vaccine for tuberculosis, and it
has been described to provide protection against respiratory infections other than tuberculosis [3, 4], reducing its
contagiousness, its severity and even mortality [5]. The
mechanism by which BCG confers immunity to other
infections is unknown [6], however, there is evidence
that nonspecific protective effect is constituted by innate
immune cells such as monocytes and natural killer cells,
independent of T- and B-cell memory (called “trained
inmmunity”) [7, 8].
Various observational studies have shown that countries with BCG vaccination programs present lower
mortality rates from COVID-19 than countries without vaccination [9]. Italy and USA, countries without
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a vaccine program, have experienced higher mortality
associated to COVID-19 than countries with long-standing universal BCG vaccination policies, such as South
Korea and Japan [8]. Certainly, these relationships are
observational and not necessarily causal.
Moreover, bladder instillations with BCG is a standard
of care in patients with intermediate-high risk non-muscle invasive bladder cancer (NMIBC). BCG has shown
a 32% reduction in bladder tumor recurrence risk and a
27% reduction in odds of progression [10].
The potential protective role of instillation of BCG in
NMIBC against diagnosis and aggressiveness of COVID19 has not been published or described in the current
literature.
We aimed to observe whether intravesical BCG has
protective role in terms of reduced infection by SARSCoV-2, or, a less aggressive presentation of COVID19 disease among NMIBC patients. We evaluated the
incidence of COVID-19 and its severity in a cohort of
patients with BCG bladder instillations.

Patients and methods
Patients

The study cohort included Chilean patients over 18 years,
with histologic diagnose of NMIBC (CIS, Ta, T1) who
underwent BCG treatment and had the diagnosis of
COVID-19 after BCG instillations. This cohort of patients
were treated with BCG instillations in 2019 and 2020 at
Hospital Clínico de la Pontificia Universidad Católica de
Chile. Patients were treated continuously with BCG bladder instillations and were receiving induction or maintenance at the time of the first case of COVID-19 was
reported in Chile (March 3rd, 2020). Patients included
were in induction or maintenance stages of their treatment as described by Morales et al. [11], with full dose
(90 mg) or lower dose (30 mg) at least for 1-h intravesical
instillation. Danish 1331 Mycobacterium bovis strain was
used in every patient. We described all variables mentioned above and recurrence or BCG infection (BCGitis).
Patients with COVID-19 were diagnosed by realtime reverse transcription-PCR (RT-PCR) assays. The
COVID-19 diagnosis notifications were obtained through
the official Chilean national register (“Epivigila”), which
performs immediate mandatory surveillance and notification of the COVID-19 diagnosis in all health centers in
Chile.
We compared patients who underwent BCG treatment
has COVID-19 diagnosis with patients without infection,
to establish the influence of age, BCG dosis and induction or maintenance in reduce infection or less aggressiveness COVID-19.
Moreover, we compared our COVID-19 patients in
BCG treatment with the overall population of the same
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age group (70–79 years), according to Chilean national
register. National register of COVID-19 pandemic is
complete and trustworthy [12].
Follow‑up

Prospective follow-up of the patients was carried out
from the start of the pandemic in Chile until February 2021. When one of our patients was diagnosed with
COVID-19, a clinical follow-up of the evolution of the
disease was carried out and, in case they survived the
disease, they were contacted by telephone to define the
consequences of the disease, such as severity, symptoms,
need for mechanical ventilation. Informed consent was
obtained from all subjects contacted.
Statistical analysis

Descriptive and analytic statistics were performed,
expressing the numerical variables as measures of central tendencies and the categorical variables as percentages. Independent samples t-test (two tails) was used
to compare continuous variables, Fisher’s exact test or
Chi-Square test to compare categorical variables. We
define the cumulative incidence, as the ratio of the covid19 infected cases within the cohort during the followup period (cases/total group), the case fatality rate was
defined as deaths within the group of patients infected
with covid-19 (death/COVID-19 infected patients). All
data were analyzed with SPSS 22.0 software (IBM SPSS
Software).
Statements

Ethics committee approval was granted by the Local
Institutional Ethics Review Board. All procedures involving human participants were performed in accordance with the 1975 Helsinki declaration and its later
amendments.

Results
A total of 175 patients were recruited in the study cohort.
The main clinical-pathological and demographic characteristics of the group are described in Table 1.
During the study period, 43 patients (cumulative
incidence = 24.6%) were diagnosed with COVID-19.
There was no statistically significant difference between
COVID-19 and No-COVID patients in age (72.9 years
vs. 73.1 years, p = 0.899), Gender (83.7% vs. 72.0%,
p = 0.157), and proportion of patients with maintenance
therapy completed (62.8% vs. 75.0%, p = 0.170, respectively) (Table 2).
In the group of COVID-infected patients (43 patients),
during follow-up only 1 patient died from the disease
(Case Fatality Rate = 2.3%), only 2 patient (4.6%) required
hospitalization, and only 2 patients (4.6%) had COVID
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Table 1 Clinical-pathological characteristics
Characteristics

Covid-19
patients
(n = 43)

All BCG
patients
(n = 175)

BCG dosage, mg ± SD

39.64 ± 22.9

44.3 ± 25.5

Induction completed, % (n)

86.0% (37)

95.4% (167)

Maintenance completed, % (n)

62.8% (27)

65.1% (114)

Maintenance therapy time, years ± SD

1.48 ± 0.83

1.11 ± 0.98

BCG instillations, n ± SD

12.20 ± 8.1

T stage

13.25 ± 7.4

Cis, % (n)

9.3% (4)

6.3% (11)

Ta, % (n)

55.8% (24)

48.0% (84)

T1, % (n)

34.9% (15)

38.9% (68)

Previous relapse, % (n)

55.8% (24)

42.9% (75)

BCG infection (“BCGitis”), % (n)

25.6% (11)

18.9% (33)

Table 2 Univariate analysis between patients with COVID-19
and patients without infection
Characteristics

Covid group (n = 43) No-covid
group
(n = 132)

p value

Mean age (years) ± SD

72.9 ± 10.9

73.1 ± 10.1

0.899

72.0% (95)

0.157

Full dose BCG, % (n)

16.3% (7)

22.0% (29)

0.518

Maintenance therapy,
% (n)

62.8% (27)

75.0% (99)

0.170

Male, % (n)

83.7% (36)

pneumonia. Most patients only presented upper respiratory symptoms, compatible with a flu.
According official statistics of Chile [12], in the same
period of time, control group (age group 70–79 years)
had a cumulative incidence of COVID-19 infection of
6.3% (40.629 COVID-19 confirmed cases, 643.423 people
in the 70–79 age group), and a case fatality rate of 14%
(5.671 deaths due to COVID-19, 40.629 confirmed cases).

Discussion
As we showed previously, there are several studies that
have compared the rates of infection and SARS-CoV-2
between different countries. Ozdemir et al. [7], in April
2020, demonstrated that mean cases per habitants is
significantly lower in BCG-vaccinated countries than in
BCG-non-vaccinated countries (p < 0.0001). Moreover,
mean death is significantly lower in BCG-vaccinated
countries compared to BCG-non-vaccinated countries
(p < 0.0001). According to the evidence, BCG vaccination produces various pro- inflammatory cytokines,
such as IL-1β, tumour necrosis factor and IL-6 [13],
that explain the BCG vaccine’s protective effect against

other pathogens. Furthermore, there is an ongoing
trial to use BCG to prevent COVID-19 (BCG Vaccination to Protect Healthcare Workers Against COVID-19
(BRACE) trial, NCT04327206).
Intravesical BCG not only generates a bladder
inflammatory response; it induces a systemic effect
with increased levels of IgG. The antibody response
increased gradually at 3 months after instillations are
completed [14]. According to Desouky, this can raise
the question whether it is possible that intra-vesical
BCG treatment for NMIBC patients provided them
with a beneficial effect [15].
This manuscript is the first study that correlates intravesical BCG with less case fatality rate in a cohort of
patients with NMIBC. It is interesting to note that this
group of cancer patients undergoing BCG instillations
had a lower-case fatality rate than general population
of the same age group, even considering that cancer
patients are basally more fragile. Our initial results are
promising, but these data should be taken with caution, given that they are based on a limited number of
infected patients.
It is striking that the infection rate in this cohort of
instilled patients was not lower than the rate of the
general population in the same age group, it was even
higher. This could indicate that perhaps the immunity
associated with BCG could influence the severity of the
disease more than preventing infection.
Recent evidence suggests that patients with cancer are at higher risk of infection for SARS-CoV-2
and may have poorer outcomes [16]. Thus, it has been
proposed to defer instillations with BCG by at least
3 weeks due to the risk of increasing severity in patients
with COVID-19 [17]. However, according to our data,
intravesical BCG would be beneficial in case of infection, since it would decrease the illness’ severity (and
mortality).
This study has some limitations. First, this is a cohort
study with a reduced number of patients and a limited
total number of infected (43 patients), which could
not allow definitive conclusions to be made. Second,
we cannot assure that the patients present an infection rate due to their intravesical BCG instillations or
because the patients are in lockdown. The mean age
was 73 years old, and most of these patients are in
mandatory quarantine. Therefore, our best conclusions
are in relation to the case fatality rate, since it begins
with a point in common (confirmatory diagnosis of
COVID-19).
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Conclusion
According to our results, patients with NMIBC in BCG
bladder instillations had lower case fatality rate than
same age overall population (2.3% vs. 14%, respectively),
but had more cumulative incidence (24.6% to NMIBC
and 6.3% to overall population). Intravesical BCG could
protect against aggressive presentation of COVID-19.
More studies are needed in order to confirm our findings.
Acknowledgements
Not applicable.
Authors’ contributions
HG: conception, design of the work, data acquisition, data analysis, interpretation of data, drafted the work, substantively revised the manuscript. PR:
conception, design of the work, data acquisition, data analysis, interpretation
of data, drafted the work, substantively revised the manuscript. FS: data acquisition, drafted the work. AZ: data analysis, interpretation of data, substantively
revised the manuscript. ISF: conception, data analysis, interpretation of data,
substantively revised the manuscript. *All authors have approved the submitted version.
Funding
“Not applicable” No funding to report.
Availability of data and materials
The datasets used and analysed during the current study are available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
The study was approved by Health Science Pontificia Universidad Católica’s
ethics committee.
Consent for publication
“Not applicable”.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Departamento de Urología, Facultad de Medicina, Pontificia Universidad
Católica de Chile, Diagonal Paraguay 362, Santiago, Chile. 2 Servicio de
Urología, Hospital Sótero del Río, Santiago, Chile. 3 Escuela de Pregrado, Facultad de Medicina, Pontificia Universidad Católica de Chile, Santiago, Chile.
Received: 26 February 2021 Accepted: 24 March 2021

Page 4 of 4

References
1. O’Neill LAJ, Netea MG. BCG-induced trained immunity: can it offer protection against COVID-19? Nat Rev Immunol. 2020;20(6):335–7.
2. Roser M, Ritchie H, Ortiz-Ospina E, Hasell J. Coronavirus pandemic
(COVID-19). https://ourworldindata.org/coronavirus (Online Resource).
Accessed 20 Feb 2021.
3. Pollard AJ, Finn A, Curtis N. Non-specific effects of vaccines: plausible
and potentially important, but implications uncertain. Arch Dis Child.
2017;102:1077–81.
4. Goodridge HS, Ahmed SS, Curtis N, et al. Harnessing the beneficial heterologous effects of vaccination. Nat Rev Immunol. 2016;16:392–400.
5. Biering-Sorensen S, Aaby P, Lund N, et al. Early BCG-Denmark and neonatal mortality among infants weighing < 2500 g: a randomized controlled
trial. Clin Infect Dis. 2017;65:1183–90.
6. Curtis N, Sparrow A, Ghebreyesus TA, Netea MG. Considering BCG vaccination to reduce the impact of COVID-19. Lancet.
2020;395(10236):1545–6.
7. Ozdemir C, Kucuksezer UC, Tamay ZU. Is BCG vaccination affecting the
spread and severity of COVID-19? Allergy. 2020;75(7):1824–7.
8. Redelman-Sidi G. Could BCG be used to protect against COVID-19? Nat
Rev Urol. 2020;17(6):316–7.
9. Miyasaka M. Is BCG vaccination causally related to reduced COVID-19
mortality? EMBO Mol Med. 2020;12(6):e12661.
10. Babjuk M, Burger M, Compérat EM, et al. European association of urology
guidelines on non-muscle-invasive bladder cancer (TaT1 and carcinoma
in situ)—2019 update. Eur Urol. 2019;76(5):639–57.
11. Morales A, Eidinger D, Bruce AW. Intracavitary bacillus Calmette–Guérin in
the treatment of superficial bladder tumors. J Urol. 1976;116:180–3.
12. Ministerio de ciencias. Reporte epidemiológico de Ministerio de Salud
Febrero 2021. https://www.gob.cl/coronavirus/cifrasoficiales/ (Online
Resource). Accessed 23 Feb 2021.
13. Kleinnijenhuis J, van Crevel R, Netea MG. Trained immunity: consequences for the heterologous effects of BCG vaccination. Trans R Soc Trop
Med Hyg. 2015;109(1):29–35.
14. Zlotta A, Drowart A, Huygen K, et al. Humoral response against heat
shock proteins and other mycobacterial antigens after intravesical
treatment with BCG in patients with superficial bladder cancer. Clin Exp
Immunol. 1997;109:157–65.
15. Desouky E. BCG versus COVID-19: impact on urology. World J Urol.
2020;16:1–5.
16. Liang W, Guan W, Chen R, et al. Cancer patients in SARS-CoV-2 infection: a
nationwide analysis in China. Lancet Oncol. 2020;21:335–7.
17. Lenfant L, Seisen T, Loriot Y, Rouprêt M. Adjustments in the use of
intravesical instillations of bacillus Calmette–Guérin for high-risk nonmuscle-invasive bladder cancer during the COVID-19 pandemic. Eur Urol.
2020;78(1):1–3.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

