LN
oe*"“r2¢ THE EUROPEAN SOCIETY OF MEDICINE

Medical Research Archives, Volume 13 Issue 1

RESEARCH ARTICLE

Study of BCG Vaccination status of COVID-19 infected patients &

its relationship to morbidity, mortality & treatment outcome of the

CQOVID-19 disease

Dr. Anita Sinha', Dr. Bhoomika Patel”, Dr. Arya B?

'Associate Professor, Department of
Pharmacology, Government Medical
College, Surat, Gujarat, India.

2Associate Professor, Department of
Medicine, P.D.U.
Government Medical College & Civil

Respiratory

Hospital, Rajkot, Gujarat, India.
3Casualty Medical Officer, District
hospital, Kozhenchery, Pathanamthitta,
Kerala, India.

“E-mail: doctorbhoomika@gmail.com

a OPEN ACCESS

PUBLISHED
31 January 2025

CITATION

Sinha, A., Patel, B., et al., 2024.
Study of BCG Vaccination status of
COVID-19 infected patients & its
relationship to morbidity, mortality
& treatment outcome of the COVID-19
disease. Medical Research Archives,
[online] 13(1).
https://doi.org/10.18103/mra.v13i1
6125

COPYRIGHT

© 2025 European Society of
Medicine. This is an open- access
article distributed under the terms
of the Creative Commons Attribution
License, which permits unrestricted
use, distribution, and reproduction
in any medium, provided the original
author and source are credited.

DOI
https://doi.org/10.18103/mra.v13i1
6125

ISSN

2375-1924

ABSTRACT

There have been 760 million cases and 6.9 million recorded deaths
worldwide due to COVID-19 infection since December 2019. The actual
number is thought to be considerably higher (WHO) than documented
worldwide. There was worldwide desperate search for ways to prevent the
morbidities and mortalities associated with COVID-19 infection. In this
context, BCG vaccination hypothesized to play both preventive as well as
protective role against COVID-19 infection. All over the world many trials,
ongoing or completed done with different results. According to South African
trial conducted amongst 1000 healthcare workers, BCG revaccination stated
to have no protective effect. On the other hand, trial in UK stated BCG effect
to be dependent on ethnicity or race of infected individual.

Present study aim was to study, compare & analyse the proportion of BCG
vaccinated among the COVID-19 patients. Severity of infection, disease
progression, mortality, morbidity and duration of recovery or discharge were
studied in both prospective & retrospective direction in 549 participants
Tkeeping in view their BCG vaccination status. The study is an effort to
substantiate or refute claims of various studies published regarding BCG
vaccination & COVID-19 infections.

Amongst the participants, 27.5% were found to be BCG vaccinated, while
72.5 % were unvaccinated. Majority of patients (50.4%) were with mild
COVID-19 infection. The patients affected were mostly of 26-30 years (26.7%)
of age. Patients of 36-40 years (2.1%) were from severe disease category.

An association was found between age group (‘p’ value < 0.05) and between
genders (‘p’ value < 0.05) and BCG vaccination status. There were no
association between gender and severity of COVID-19 infection. Amongst
the patients with severe disease, 70% were not vaccinated for BCG. There
was an association between the severity of the disease and the BCG
vaccination status (‘p’ value<0.05). Respiratory symptoms were common
amongst almost all the participants (95.8%). Amongst patients who were BCG
vaccinated, none were on invasive ventilation therapy yet amongst the non-
BCG vaccinated patients, 2.76% were on invasive ventilation. There was a
significant association between BCG status and complications (‘p’ value <
0.05). The association between inflammatory markers with BCG status was
also found to be significant (‘p’ value < 0.05).
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Introduction

In the era of COVID-19 pandemic where vaccination
and treatments were still under research, BCG
vaccination was hypothesized to have preventive
as well as protective role against COVID-19 infection.

Many trials were underway worldwide with different
results stating no protection offering in South African
trial where BCG revaccination was done among
1000 health care workers and found to be not
effective, to trial in UK confirming BCG effectiveness

depending on ethnicity & race of the person?.

In humans, BCG vaccination induced acquired
immunity has been found to enhance vaccine
responsiveness to yellow fever and influenza

vaccination®,

Small clinical studies have demonstrated reduced
neonatal mortality in West African settings, primarily
from a reduction in neonatal sepsis and respiratory
infections, as well as protection from respiratory
syncytial virus infection in African children and
respiratory tract infections (RTI) in African adults.

In other studies, BCG vaccine was found to provide

protection against leprosy, non-tuberculous
mycobacteria lymphadenitis and Buruli Ulcer with
an enhanced effect after revaccination. BCG vaccine
administered in childhood has been shown to
lower mortality from natural causes into adult age
like the incidence of lung carcinoma and modifies
the course of diabetes mellitus and multiple sclerosis.
Most recently, the double-blind, placebo-controlled
ACTIVATE trial in 202 elderly European patients
demonstrated BCG vaccination resulting in 45%
delay in time-to-first all cause infection, and a 42%
reduction in all infections, compared to placebo,
with major reductions in respiratory infections.
Such non-specific beneficial effects have been
found not only with BCG, but also with other live

vaccines such as smallpox, polio and measles®?.

A randomized study showed BCG vaccination
administered prior to influenza vaccine in healthy
individuals resulted in significant higher antibody
response against influenza A (H1N1) compared to

placebo®.

Present study is set among BCG vaccinated and
non-BCG vaccinated patients acquiring COVID-19
infection, & aims to study the severity of disease
progression, mortality, morbidity and duration of
recovery or discharge after admission to a tertiary
care Government Medical College & New Civil

hospital, Surat, India.

Methodology

Study design: Descriptive observational longitudinal

cross sectional study
Direction of Study: Retrospective & Prospective

Study Setting: Government Medical College &
New Civil Hospital (GMC & NCH), a tertiary care
teaching centre, Surat, Gujarat, India.

Study Period: A total of 9 months of data collection
period including 6 months from [**wave of COVID-

19 (April 2020 to end of September 2020) & 3
months of 11" wave of COVID-19 infection (April
2021 to June 2021)

Goals & Objectives of the study:

a. To study the B.C.G Vaccination status of patients
infected with COVID-19.

b. To study the severity of infection & duration of
hospital stay, in relation to BCG Vaccination status
of the patient.

Outcome parameters:
Primary Outcome:

1. Morbidity and mortality of the patient infected
with COVID-19 with BCG Vaccination.

2.Course of disease (severity) in BCG Vaccinated
COVID-19 infected patients.

Secondary Outcome:

1. Duration of hospital stay & there by its economic
impact on COVID-19 infected patients with respect
to their BCG Vaccination status.

2.Type of drug treatment requirement of the
patients infected with COVID-19 along with their
BCG Vaccination status.

Inclusion criteria:
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a. COVID-19 patients with BCG Vaccination scar on
them.

b.COVID-19 patients with BCG Vaccination scar &
/ or having any other co-morbid condition.

c. COVID-19 patients who gave history of
childhood BCG Vaccination but did not have
proper scar or had absent scar mark on their arms.
Exclusion criteria:

a. COVID-19 patients with HIV as co-infection.

b. Patient with pregnancy & lactation

Sample Size: A total of 549 cases combined in both
It wave & II"¥ wave of COVID-19 infection.

DATA COLLECTION:

An observational, descriptive, longitudinal cross-
sectional study design was employed to explore
the effect (if any) of BCG vaccination on COVID-19
infected patients. The study compared the
association of BCG vaccinated and unvaccinated

participants with respect to the variables such as
age, gender, symptoms, and severity of COVID-19
infection. The study participants consisted of 549
COVID-19 affected patients from different places
in the state of Gujarat & also surrounding states of
Gujarat, India. After diagnosis, the patients were
either sent for home quarantine or were admitted
to the tertiary care teaching hospital. The
purposive sampling approach guided the selection
of the participants. The primary data was collected
through both out-patient records of COVID-19
patients & also from the indoor admitted COVID-
19 patients records of the tertiary care centre. The
details on their age, gender, symptomatology, and
severity of COVID-19 infection were collected.

The following normal procedure was followed in
the diagnosis & management of a patient with
COVID-19 symptoms according to ICMR guideline:

Patient with symptoms

Investigations done

l

Diagnosed

J\

Positive Negative

/\

Symptoms severe

l

Sent home

Symptoms mild

l

Admitted in COVID-19 Home quarantine

Isolation facility

The study had two broad arms of participating
patients. One already discharged from the COVID-
19 facility for home quarantine & second group of
patients who were moderate to severe in
symptoms & were admitted to COVID-19 isolation
wards ICU facilities to their

or according

requirements respectively. Both group of patients
were enrolled for the study depending upon the
pre specified inclusion & exclusion criteria & also
upon the willingness of patients to be part of the
study. Informed consents were obtained from the
out-patient & indoor facility for patients to be part
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of study. In case of patients with severe symptoms
or ICU patients, their attendants were educated
regarding the study & informed consents obtained.
All details required were noted from case sheets.
In case of non-availability of status regarding BCG
vaccination & its scar (if possible), patients were
contacted telephonically (home quarantine
patients) & if not possible, such cases were
excluded from the study. For the study of outcome

parameters, patient’s data was obtained after 14

days of COVID-19 infection (for home quarantine)
when they came for mandatory follow up & for
indoor patients their duration of stay in hospital &
mortality outcome was obtained. The patient’s
case sheets were also evaluated for the number &
types of investigation under taken & the drugs
used for the management of COVID-19 infection.

Flow chart according to ICMR Guideline —

Patients admitted to COVID-19 isolation facility approached for enrolment to the study by researcher

l

PIS shared with the patient/attendant

l

Patient examined for BCG Vaccination scar & asked the required questions - regarding BCG Vaccination

status (vaccination scare verified) - history of AKT

l

Case sheets examined for investigations & other drugs being prescribed for COVID-19 treatment in case

of indoor patients

l

All investigations noted — blood or radiological, all reports seen and noted.

l

All details followed up till discharge / DAMA / LAMA / transferred or Death in hospital

For data obtained from OPD records (for patients
sent for home quarantine), their mobile numbers
were obtained & were telephonically contacted.
Also, they were followed up in person while on
their mandatory visit to tertiary centre upon 14"
day of home quarantine for routine follow up in
COVID OPD (in accordance with ICMR guideline).

The findings from the data were analysed using

percentages, Chi Square Test, and Correlation.

Figure 1: Association of age and severity of COVID-19

Bivariate Analysis along with frequency tables and
charts was done. Necessary tests of significance
were applied. The study used SPSS software for the
analysis

Results:

Patients enrolled for the study were a total of 549.
Amongst them, 27.5% were BCG vaccinated, while
72.5 % non - vaccinated.

Association of age to severity of COVID-19

., 7000%
‘5 60.00%
= 50.00%
iy %
% 40.00%
@ 3000%
g 20.00%
‘id 10.00%
£ 0.00%

a

>
>

16-20 Years 21-25 Years 26-30 Years 31-35Years 36-40 Years 41-45 Years 46-50 Years >51 Years

Mild

© 2025 European Society of Medicine

Age group

Moderate

Severe



Majority of patients (50.4%) were having mild
COVID-19 infections. Only 7.83% were with severe
degree of illness. The patients were mostly from
age group 26-30 years (26.7%). A greater number

Table 1: Association of age and BCG vaccination status

were from severe disease of age group 36-40 years
(2.1%). No association was found between age and
severity of COVID-19 infection with ‘p’ value of > 0.05.

Age (in years) BCG Non-BCG Total Chi Square Value
16-20 7 (36.8%) 12 (63.1%) 19 (3.4%)
21-25 17 (29.8%) 40 (70.1%) 57 (10.3%)
26-30 42 (28.5%) 105 (71.4%) 147 (26.7%)
31-35 21 (25.3%) 62 (74.6%) 83 (15.1%) .
Chi Square value = 179.029
36-40 24 (22.2%) 84 (77.7%) 108 (19.6%)
df=7 'p’ value < 0.05

41-45 15 (32.6%) 31 (67.3%) 46 (8.3%)
46-50 11 (29.7%) 26 (70.2%) 37 (6.7%)

>51 14 (26.9%) 38 (73.0%) 52 (9.5%)

151 (27.5%) 398 (72.5%) 549

Highest number of patients were found to be in the
age group of 26-30 years (26.7%). Of these, 71.4%
were non-BCG vaccinated. Of the total, 72.5 %

were non-vaccinated. There was an association
found between age group to BCG vaccination

status as ‘p’ value was < 0.05.

Table 2: Association of Gender to Severity of COVID-19 Infection

Gender Mild Moderate Severe Total Chi Square Value
Female 122(49.8%) 105(42.8%) 18(7.3%) | 245 (44.6%) ‘
Chi Square value =0.31
Male 155(50.9%) 124(40.7%) 25(8.2%) | 304 (55.3%) L
Df = 2 'p’ value > 0.05
277 229 43 549

Most of the patients were males (55.3%). Around
50.99% of the patients were having mild disease.
Amongst female patients, 49.80% were with mild

disease. There was no association between gender
to severity of COVID-19 as p’ value was > 0.05.

Table 3: Association of gender to BCG vaccination status

Gender BCG Non -BCG Total Chi Square value
Male 83 (27.3%) 221 (72.6%) 304 Chi Square value =5.918
Female 68 (27.6%) 177 (72.2%) 245 df=1'p’ value < 0.05

Of the total male and female patients, only 27.3%
and 27.6% were vaccinated with BCG respectively.

Association was found between gender and BCG

vaccination status as per ‘p’ value of < 0.05.

Table 4: Association of severity of COVID-19 to BCG vaccination status

Severity BCG Non-BCG Total Chi Square value
Mild 81 (29.2%) 196 (70.7%) 277 _
Chi Square value =1.32
Moderate 57 (24.8%) 172 (75.1%) 229 L,
df=2 "p'value > 0.05
Severe 13 (30%) 30 (69.7%) 43
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Study of BCG Vaccination status of COVID-19 infected patients & its relationship to morbidity, mortality & treatment
outcome of the COVID-19 disease

Amongst patients with severe disease, 70% were severity of disease and BCG vaccination status was
non-vaccinated for BCG. An association between not found to be present ('p’ value > 0.05).

Figure 2: Horizontal Bar chart showing percentage of symptoms

Percentage of symptoms for COVID-19
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The most common symptom found amongst the were the next common symptom. Although less,
study participants was of respiratory system 8.90% had conjunctivitis as a symptom.
(95.8%). Anosmia and gastrointestinal symptoms

Table 5: Association of O,, NRBM, BIPAP and BCG Vaccination Status

. BIPAP and X
BCG Vaccination ) ) Chi Square
O, NRBM Invasive Room Air Total
Status o Value
ventilation
BCG Vaccinated 47 (31.1%) 80 (52.98%) 01 (0.66%) | 23 (15.23%) | 151 (27.50%) Chi Square
Non-BCG Value = 26.6
) 176 (44.2%) 135 (33.9%) 36 (9.04%) 51 (12.8%) 398 (72.4%)
Vaccinated df =4 "o’ value
Total 223 (40.6%) | 215 (39.16%) | 37 (6.73%) 74 (13.4%) 549 < 0.05

Amongst BCG vaccinated, 52.98% were on NRBM, ventilation status of patient’s and BCG Vaccination
while of the non-BCG vaccinated, 44.4% were on status was found to be positive with ‘p’ value of < 0.05.

O,. Onl BCG inated patient was found
zonyone vaccinated patient wasfotind on Positive RTPCR status was present amongst 21.6%

BIPAP and invasive ventilation. Amongst the non-

BCG vaccinated patients, 9.04% were on BIPAP

and invasive ventilation. Thus, association between

of patients. X-Ray findings were positively present
in only 48.2% of patients.

Table 6: BCG Vaccination Status and Complication

Complications BCG Non-BCG Total Chi Square Value
Complication Present | 12 (28.5%) 30 (71.4%) 42 (7.6%) Chi Square Value = 393.852
Complication Absent | 139 (27.4%) | 368 (72.5%) 507 (92.3%) df=1"p’ value < 0.05

© 2025 European Society of Medicine 6



Of the 549 patients enrolled in the present study,
only 7.6% had complications, amongst these,

71.4% were non-BCG vaccinated. The association

between BCG vaccination status and complication
was significant with ‘p’ value of < 0.05.

Table 7: Levels of D-DIMER, CRP & IL-6 with BCG Vaccination

Investigations

BCG Non - BCG Total

Chi Square Value

D — DIMER Normal 147 (27.0%)

396 (72.9%)

543 (98.9%)
Chi Square Value = 525.262

df = 1"p’ value < 0.05

D-DIMER Abnormal 4 (66.6%)

2 (33.3%)

6 (1.1%)

CRP Normal 151 (27.8%) 392 (72.1%) | 543 (98.9%)
Chi Square Value = 525.262
df = 1"p’ value < 0.05
CRP Abnormal 0 6(1.1% 6 (1.1%)
IL-6 Not done 149 (27.3%) 396 (72.6%) | 545 (99.2%)
Chi square value = 533.117
df=1"p’ value <0.05
IL-6 Abnormal 2 (50%) 2 (50%) 4 (0.8%)

From the total of 549 enrolled study patients —

1.Patients with abnormal D-DIMER were 1.1%.
Amongst these, 33.3% were not vaccinated with
BCG. The association between BCG vaccination
status and levels of D-DIMER was found to be
significant with ‘p’ value of < 0.05.

2.Abnormal CRP levels were present in 1.1% of

study participants and all were from non- BCG

Table 8: Morbidity status of patients

vaccinated group. The association between BCG
vaccination status and CRP levels was found
significant with ‘p’ value of < 0.05.

3. Less than 1% (only 0.8%) had abnormality of IL-6
levels, of which 50% were not vaccinated with
BCG. The association between BCG vaccination
status and IL6 levels was found significant with 'p’
value of < 0.05.

Morbidity other than TB Frequency Percentages
Diabetes Mellitus 92 16.75%
Hypertension 56 10.20%
Ischemic Heart Disease 78 14.20%
Liver disease 32 5.82%
No Co-morbidity 291 53%

© 2025 European Society of Medicine 7



Majority of patients were without any comorbidity.
Amongst the co-morbid, diabetes mellitus (16.75%)

and ischemic heart disease (14.2%) was found in

almost similar pattern. Hypertension was found in

10.2% of subjects and only 5.82% had liver disease.

Table 9: Duration of hospital stay (moderate and severe patients)

Duration of hospital stay (moderate and severe patients) Frequency Percentages
1 week 234 86.98%
2 week 31 11.52%
> 2 weeks 4 01.48%

Amongst patients with moderate & severe disease
(269), majority (86.98%) were admitted to the
hospital for at least 1 week. Subjects admitted for

Table 10: Outcome of severe and moderate disease

2 weeks were 11.52% and only 1.48% stayed for

more than 2 weeks in the hospital for treatment.

Outcome (moderate and severe patients) Frequency Percentages
Cured 107 39.78%
Transfer 141 52.42%
Deceased 2 0.74%
Complication / ADR 3 1.12%
DAMA/LAMA 16 5.95%
Total 269

The majority (52.42%) of patients with moderate or
severe disease were transferred to another facility.
Almost 39.78% of patients were cured of the
disease. A minor percentage of patients (1.12%)
suffered either from complication or adverse drug
reaction. Only two patients lost their lives during

total hospital stay from amongst the patients with
moderate or severe disease (269). Some patients
(5.95%) were under category of discharged against
medical advice (DAMA) or left against medical
advice (LAMA).

Table 11: Comparison of Morbidity Status with BCG Vaccination Status

Morbidity (other than TB) BCG Non-BCG Total | Chi Square Value
Diabetes Mellitus 35(38%) 57(61%) 92
Hypertension 12(21%) 44(78%) 56 .
, : Chi Square Value

Ischemic Heart Disease 16(20.5%) 62(79.48%) 78 _111.12
Liver di 4(12.5% 28(87.5% 32 o

ver |sease’ - ( ) ( ) df=4"p’ value < 0.05
No Co-morbidity 84(28.86%) 207(71.13%) 291
Total 151 398 549

Amongst patients with co-morbid diabetes mellitus,
61% had not taken BCG vaccine and 38% were
BCG vaccinated. Majority (78%) of patients with
hypertension were also from non-BCG vaccine

group. Similar trend was found with patients of

© 2025 European Society of Medicine
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Table 12: Disease Outcome with BCG status of patients

Outcome of Disease BCG Non-BCG Total | Chi Square Value
Cured 74(27.8%) 192(72.18%) 266

Transfer 64(28.07%) 164(71.92%) 228

Deceased 2(33.33%) 4(66.66%) 6 Chi Square = 584.48
Complication/ADR 1(11.11%) 8(88.88%) 9 df = 4 'p’ value < 0.05
DAMA/LAMA 10(25%) 30(75%) 40

Total 151 398 549

Among cured patients, 72.18% were from non-
BCG vaccine group. Also, amongst transferred
patients, 71.92% were non-vaccinated.

Majority (66.66%) of patients who lost their lives
had not taken BCG
complication or adverse drug reactions were also

vaccine. Maximum

recorded in patients without BCG vaccination.

Among the patients who claimed DAMA / LAMA
75% were not vaccinated with BCG. The result was
significant with "p’ value of < 0.05.

Discussion:

At the time of Covid-19 epidemic & before covid
vaccines came into picture (& were still under
research), BCG vaccine was hypothesised to play
protective role in many viral, bacterial infections,
cancer etc? as well as thought to have potential to
be part of treatment in epidemic of Covid-19 infection.
Conlflicting effect of BCG vaccination are found in
different researches & trials published so far.

BCG revaccination was found to have no protective
role in decreasing either the duration or severity
among healthcare workers in an observational
randomized control double blind phase Il trial
done in South Africa among 1000 health care
workers. They advised non-specific effects of BCG
revaccination might be population, age & disease
specifict’.

Many studies showing cross-protective effects of
BCG vaccine toward non-tuberculosis related
diseases, has been thought to be explained, in
part, by trained immunity which is a recently
discovered program of innate immune memory,
characterized by

non-permanent  epigenetic

reprogramming of macrophages leading to
increased inflammatory cytokine production and
consequently potent immune responses. These
recent work highlighted potential use of BCG for
treating respiratory infectious diseases and then
ongoing SARS-CoV-2 clinical trials® 2.

Bacille Calmette-Guérin (BCG) vaccination thought
to have off-target (non-specific) effects associated
with protection against unrelated infections and
decrease all-cause mortality in infants. In contrast
to the beneficial off-target effects reported
following neonatal BCG in infants, a small
increased risk of symptomatic febrile or respiratory
illness was observed in the 12 months following
BCG vaccination in adults. There was no evidence
of difference in the risk of severe disease®'?.

In anticipation of development of COVID-19
specific vaccine, several randomized controlled
trials (RCTs) also explored the potential of BCG
protection COVID-19.
Available results from 12 RCTs, suggests BCG
vaccination to be not an effective intervention
COVID-19.  Study

importance of rigorous clinical trials validating

vaccination against

against emphasized the
hypotheses, even in urgent situations such as a

pandemic!'®.

Ecology study evaluating association of BCG
vaccination on morbidity and mortality of SARS-
CoV2, adjusted for country-specific responses to
the epidemic, demographics and health was
undertaken with SARS-CoV2 cases and deaths as
reported by WHO including countries with policy
of current BCG vaccination, having previously had
BCG vaccination, and never had BCG vaccination.

© 2025 European Society of Medicine 9



In a log-linear regression model no effect of
country-level BCG status on SARS-CoV2 cases or
deaths was found. Univariable log-linear regression
models showed a trend towards a weakening of
the association over time. No statistical evidence
for an association between BCG vaccination policy
and either SARS-CoV2 morbidity or mortality was
found. The study urged countries to rather consider
alternative tools with evidence supporting their
effectiveness for controlling SARS-CoV2 morbidity
and mortality".

The ACTIVATE Il trial also did not meet the primary
endpoint of the reduction of risk for COVID-19, 3
months after BCG vaccination; however, the secondary
endpoint of the reduction of the risk for COVID-19,
6 months after BCG vaccination was met. This study
stated BCG vaccination might have a promising

15)

approach against the COVID-19 pandemic!

Present study had 549 total enrolled patients.
Amongst them, 27.5% were from BCG vaccinated,
while 72.5 % non-vaccinated.

The highest number of patients fell in the age
group of 26-30 years (26.7%) amongst whom
71.4% are BCG. An
association was found between age group to BCG

non-vaccinated  with

vaccination status with ‘p’ value of < 0.05.

Amongst the patients with severe disease, 70%
were non-vaccinated for BCG. An association
found between severity of disease and the BCG
vaccination status of the patients (‘p’ value < 0.05).

Association also found between the ventilation
status and BCG Vaccination status of patients as 'p’

value came to < 0.05.

The present study shows who so ever was BCG
vaccinated had less severity of disease presentation
as compared to non-BCG vaccinated patients who
acquired COVID-19 infection (table no 3) though

no significant association was found statistically.

Among the 549 patients enrolled in the study, only
7.6% were having complications, of which 71.4%
were not vaccinated with BCG. The association
between BCG status and complication is significant
with ‘p’ value < 0.01 (table 4, 5, 6). Here the co-

morbidities and inflammatory markers were
significantly less as compared to non-BCG

vaccinated patients.

All presumptive cases of COVID-19 suspect
presenting with mild, moderate and severe illness,
timely implementation of early supportive therapy
and monitoring in terms of supportive oxygen
therapy with different oxygen devices starting
from nasal cannula , oxygen mask to non-invasive
and invasive ventilation as per ventilation perfusion
demand along with conservative fluids, empirical
antibiotics and judicious wuse of systemic
glucocorticoids as per indication was started
simultaneously along with appropriate laboratory
investigations. Management of all were in
accordance to revised guidelines on clinical
management of COVID-19, Government of India,
Ministry of Health & Family Welfare, directorate
General of health services (EMR division)/9.

COVID-19 have made patients, state, country & the
whole world poorer in terms of health & economics!
Patients lost their working days (thereby wages)
due to prolong lock down which led to prolong stand
still in economic activities worldwide. COVID-19
patients lost their health along with economic loss,
in terms of cost of admission, investigation &
treatment of the disease condition, as hospital
admissions with mandatory isolation & home
quarantine (for mild & moderate patients) was
enforced according to international & ICMR India
guidelines™. The economic cost was both at personal
as well as state / country level in accordance with
wages lost, work shut down & medical cost of
investigation & treatment of COVID-19 at individual &
government levels. Cost of managing the disease
itself included both mandatory investigations
along with drug & mandatory gears like PPE kits,
masks, gloves, etc. As cost analysis was not taken
up as the primary objective of the study & only
economic impact was to be seen as secondary
objective, further study along those lines was not
taken up. Approximate cost could be estimated by
the expense encored as treatment cost, investigation

cost & government expenditures.
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Even after extensive literature review, any study
(comparative or any other) that had both mortality
and morbidity as well as severity of covid19
infection data in its study among patients who are
BCG vaccinated at birth and non-BCG vaccinated
patients, was not found, more so especially in
developing countries like India. In view of the same.

Present study is thought to be novel in that respect.

Conclusion:

With the background of conflicting study reports as
shown in various cited references, the present
study at Government Medical College & New Civil
Hospital, Surat, Gujarat, India, leaned more towards
positive results confirming its utilization towards
other conditions (COVID-19) in addition to present
world-wide usage in prevention & containment of
tuberculosis while using history of BCG Vaccination
in COVID-19 patients. In conclusion, the study of
BCG Vaccine along with its proposed utilization for
conditions other than tuberculosis in any capacity,
warrants further research to reach towards a
concrete conclusion regarding its multiple usage.

As the vaccine is being used for containment of
tuberculosis, it needs further extensive research
with substantial sample size & validation to reach
towards conclusion regarding its usage in COVID-
19 or the likes of such epidemic lest its original

usage gets compromised.
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