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Abstract:

Background: Vaccination may positively influence the
clinical outcome of corona virus disease-19 (COVID-19)
patients. But there is a lack of data regarding efficacy of
vaccine against COVID-19 infection. This study aimed to
compare the baseline characteristics, clinical profiles,
and outcomes of COVID-19 infection in vaccinated and
non-vaccinated patients in Bangladesh in the second
wave.

Methods: This single centre prospective observational
cohort study was carried out at National Heart Foundation
Hospital & Research Institute from 27t February 2021 to
25t September, 2021 during the second wave. All COVID-
positive patients & cardiac patients who became COVID-
19 positive during the period of admission were included
in this study for comparison.

Results: A total of 858 patients were included. Most
patients in the second were unvaccinated (n= 691, 80.5%),
while of the 167 individuals who were vaccinated, 125
(14.6%) patients were partially vaccinated while 42 (4.9%)
were fully vaccinated. The mean age of the unvaccinated
patients was 52.63*16.4 years, partially vaccinated

patients was 39.74%14.88 years, and fully vaccinated
patients was 50.55 * 12.48 years (p=0.001). Male were
predominant in all groups. In the unvaccinated (98.4% vs
1.6%; p=0.001) and fully vaccinated (81% vs 19%; p=0.001)
groups non healthcare personnel (non-HCP) were most
commonly affected. Most of the patients (48.7%) in
unvaccinated group had e”4 co-morbidities, while in
partially- (51.2%) and fully vaccinated (54.7%) groups most
of the patients had <4 co-morbidities (p=0.001). In
unvaccinated group asymptomatic & severe disease
(11.4% vs 7.2% vs 2.4%; p=0.001) were more prevalent
than partially- and fully vaccinated group (table 3).
Mortality rate was significantly higher in unvaccinated
group than partially vaccinated group (6.2% vs 0.8%;
p=0.001). There was no death in fully vaccinated group.

Conclusion: Unvaccinated individuals were more prone
to COVID-19 infection. Most of the patients in
unvaccinated group had e”4 co-morbidities. In
unvaccinated group asymptomatic & severe disease
were more prevalent than partially- and fully vaccinated
group. Mortality rate was high in unvaccinated group.

Key wards: COVID-19, vaccine status, clinical features, in-
hospital outcome.

Introduction:
The novel severe acute respiratory syndrome corona
virus-2 (SARS-CoV-2) originated from Wuhan, China, in
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2019 and struck the world like a tsunami. The healthcare
system of the developing countries was paralyzed by
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this deadly virus. A country like Bangladesh, with limited
resources and scarce healthcare facilities experienced
major challenges while combating this transmission .
There was an acute shortage of hospital beds, oxygen
supply, medicines, and ventilators across the country for
COVID-19 patients 2.Before availability of vaccine, the
only way to prevent the spread of the virus was to wear
masks in public places, wash hands diligently, cover
mouth when coughing, maintain social distance, identify
positive cases by large-scale testing and to isolate the
infected34. With time, several vaccines (Covishield,
Pfizer-BioNTech, AstraZeneca, Covaxin)were invented to
provide acquired immunity against the coronavirus 3.
Maintaining the necessary measures and proper dose
of vaccines, several nations have succeeded in
controlling the disease °. Bangladesh was one of the
few countries that started vaccine rollouts timely 8. As of
April 19, 2021, 5.73 million people have received at least
one dose of the Oxford-AstraZeneca vaccine and 1.51
million people are fully vaccinated with two doses (0.8%
population fully vaccinated) 7. However, a large fraction of
people, mostly residing in villages and slums were
hesitant toward vaccination, primarily due to lack of
knowledge 8. Anti-vaccine proponents, belief of being at
a low risk of infection, concerns about adverse events,
toxicity, and the overall efficacy of vaccines strongly
discouraged many from the procedure of vaccination °.
Some were also apprehensive about the long-term
effects of the vaccines'.

In randomized placebo-controlled Phase Il trials, the
BNT162b2 mRNA COVID-19 vaccine (Pfizer- BioNTech)
11 the mRNA-1273 vaccine (Moderna) '2, the ChAdOx1
nCoV-19 vaccine (AZD1222; Oxford-AstraZeneca) '3, the
absorbed COVID-19 (inactivated) vaccine (CoronaVac)
14 and Ad26.COV2.S (Janssen) [15] vaccines showed
95%, 94.1%, 70.4%, 50.7% and 67% efficacy against
symptomatic disease due to SARS-CoV-2. An interim
analysis of four randomized control trials (RCTs) of
Covishield vs control has reported an overall efficacy of
70-4% among 11,636 participants.'3. In India, recent RCT
of Covaxin vs placebo on 25,798 individuals reported
vaccine efficacy of 93.4% against severe COVID 19 and
63% against asymptomatic COVID 19, with an overall
vaccine efficacy of 77.8%.16. Studies in the real-world
setting around the world have shown that the approved
vaccines are highly protective against SARS- CoV-2 7.

However, there is a lack of data regarding efficacy of
vaccine against COVID-19 infection in Bangladeshi
population. This study aimed to compare the baseline
characteristics, clinical profiles, and clinical outcomes
of fully vaccinated individuals with SARS CoV 2 infection
with those of unvaccinated and partially vaccinated
individuals in the second wave.
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Material and Methods:

This single centre prospective observational cohort study
was carried out at National Heart Foundation Hospital &
Research Institute from 27t February, 2021 to 25t
September, 2021 in the second wave. COVID-positive
patients & all admitted cardiac patients who become COVID-
19 positive during this period were included in this study for
comparison. Based on the duration of having the symptoms
from the date of vaccination, patients were classified into
three groups: unvaccinated, partially vaccinated and fully
vaccinated 18. Unvaccinated patients were defined as those
who had not received any vaccine or became symptomatic
in <2 weeks of receiving the first dose. Partially vaccinated
patients were defined as who got symptomatic two or more
weeks after the first dose but not received the second dose
or received the second dose <2 weeks before getting
symptomatic. Participants who became symptomatic two
or more weeks after the receipt of the second dose of the
vaccine were defined as fully vaccinated '8.The degrees of
severity of COVID-19 were classified as mild, moderate,
severe, and critical ill 1920,

Continuous variables are described using the mean and
standard deviation (SD), and compared using unpaired
Student’s't’ test. Discrete variables are expressed as
number of cases and percentage. Comparison between
variables was performed using the two-sided chi-square
tests for discrete variables, or Fisher’s exact tests
(expected frequency <5). A two-sided p value <0.05 was
considered statistically significant. All analyses were
performed using SPSS statistical software version 16.0
(SPSS Inc., Chicago, IL, USA).

Results:

Most patients in the second wave were unvaccinated (n=
691, 80.5%), while of the 167 individuals who were
vaccinated, 125 (14.6%) patients were partially vaccinated
while 42 (4.9%) were fully vaccinated (Figure 1).
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Fig.-1: Vaccine status of study cohort (n=858).
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The mean age of the unvaccinated patients was
52.63+16.4 years, partially vaccinated patients was
39.74+14.88 years, and fully vaccinated patients was
50.55 £ 12.48 years (p=0.001). Among unvaccinated
cases, the number of patients <20 years, between 21
and 40 years, 41 and 60 years, and >80 years were 3.8%,
16.6%, 47.8%, 29.6%, and 2.2%, respectively. Among
partially vaccinated cases, the number of patients <20
years, between 21 and 40 years, 41 and 60 years, and
>80 years were 0.0%, 58.4%, 28.0%, 13.6%, and 0.0%,
respectively. The number of patients <20 years, between
21 and 40 years, 41 and 60 years, and >80 years among
fully vaccinated cases were 0.0%, 21.5%, 59.5%, 19.0%,
and 0.0%, respectively.

Male were predominant in all groups. In the unvaccinated
(98.4% vs 1.6%; p=0.001) and fully vaccinated (81% vs
19%; p=0.001) groups, non healthcare personnel (non-
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HCP) were more infected. Cardiovascular disease
(80.5%), hypertension (69.3%), chronic kidney disease
(45.3%) and diabetes mellitus (DM) (43.1%) were more
prevalent in unvaccinated group; while Hypertension
(32.8%), obesity (31.2%), cardiovascular disease
(29.6%) and DM (24%) were more prevalent in partially
vaccinated group & cardiovascular disease (71.4%), HTN
(66.7%), smoking (40.5%) and DM (35.7%) in fully
vaccinated group (p=0.001). Comparison of demographic
profile of study cohort is outlined in table 1. Most of the
patients (48.7%) in unvaccinated group had e”4 co-
morbidities, while in partially- (51.2%) and fully vaccinated
(54.7%) groups most of the patients had <4 co-
morbidities (p=0.001).

Abbreviation: COVID-19: coronavirus disease 2019;
HCP: healthcare personnel; non-HCP: non-healthcare
personnel; SD: standard deviation; HTN: hypertension;

Table-l
Demographic profile of study cohort

Vaccination status (n=858)

Variables Unvaccinated Partially vaccinated Fully vaccinated P value
(n=691) (n=125) (n=42)

Age (Mean age +SD) 52.63 +16.4 39.74 50.55 + 0.001#
years 14.88years 12.48years

<20 years 26(3.8%) 0(0.0%) 0(0.0%)

21-40 years 115(16.6%) 73(58.4%) 9(21.5%) 0.001

41-60 years 330(47.8%) 35(28.0%) 25(59.5%)

61-80 years 205(29.6%) 17(13.6%) 8(19.0%)

>80 years 15(2.2%) 0(0.0%) 0(0.0%)

Gender
Male 462(66.9%) 64(51.2%) 31(73.8%) 0.002"
Female 229(33.1%) 61(48.8%) 11(26.2%)

HCP 11(1.6%) 83(66.4%) 08(19.0%) 0.001"

Non-HCP 680(98.4%) 42(33.6%) 34(81.0%)

Risk factors & co-

morbidities 479(69.3%) 41(32.8%) 28(66.7%) 0.001"
DM 298(43.1%) 30(24.0%) 15(35.7%) 0.001"
Smoking 257(37.2%) 19(15.2%) 17(40.5%) 0.001"
Dyslipidemia 150(21.7%) 16(12.8%) 10(23.8%) 0.06"
Cardiovascular disease 556(80.5%) 37(29.6%) 30(71. 4%) 0.001"
COPD/BA 53(7.3%) 46(5.4%) 46(5.4%) 0.114"
Obesity 176(25.5%) 39(31.2%) 15(35.7%) 0.19"
CKD 313(45.3%) 28(22.4%) 11(26.2%) 0.001"

Number of co-morbidities
0 47(6.8%) 39(31.2%) 3(7.2%)
<4 307(44.5%) 64(51.2%) 23(54.7%) 0.0001"
>4 337(48.7%) 22(17.6%) 16(38.1%)
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DM: diabetes mellitus; COPD: chronic obstructive
pulmonary disease; BA: Bronchial asthma; CKD: chronic
kidney disease. *Chi square test was done to find out
the significance; #Student’s ‘t’ test was done to find out
the significance.

Asymptomatic patients were more predominant in
unvaccinated group than in partially- and fully vaccinated
group (30.1% vs 12.8% vs 16.7%; p= 0.001). In
unvaccinated group, fever, shortness of breath, cough
and fatigue were the predominant symptoms. In partially
vaccinated group fever, cough, fatigue and headache
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were the predominant symptoms & fever, cough, fatigue,
shortness of breath in fully vaccinated group. Comparison
of baseline clinical profile of study cohort is depicted in
table 2.

In unvaccinated group asymptomatic & severe disease
(11.4% vs 7.2% vs 2.4%; p=0.001) were more prevalent
than partially- and fully vaccinated group (table 3). Mortality
rate was significantly higher in unvaccinated group than
partially vaccinated group (6.2% vs 0.8%; p=0.001). There
was no death in fully vaccinated group. Comparison of
in-hospital outcome of study cohort COVID-19 patients
is shown in table 3.

Table-ll
Baseline clinical profile of study cohort

Vaccination status (n=858)

Variables Unvaccinated vaccinated Partially Fully vaccinated P value”
(n=691) (n=125) (n=42)

Clinical presentation
Symptomatic 483(69.9%) 109(87.2%) 35(83.3%) 0.001
Asymptomatic 208(30.1%) 16(12.8%) 7(16.7%)

Presenting symptoms
Fever 316(45.7%) 83(66.4%) 26(61.9%) 0.001
Fatigue 155(22.4%) 59(47.2%) 17(40.5%) 0.001
Cough 221(32.0%) 69(55.2%) 23(54.8%) 0.001
Body ache 71(10.3%) 40(32.0%) 10(23.8%) 0.001
Headache 35(5.1%) 49(39.2%) 9(21.4%) 0.001
Anosmia 15(2.2%) 42(33.6%) 5(11.9%) 0.001
Sore throat 9(1.3%) 33(26.4%) 3(7.1%) 0.001
Shortness of breath 314(45.4%) 40(32.0%) 15(35.7%) 0.013
Diarrhea 6(0.9%) 22(17.6%) 2(4.8%) 0.001
Generalized itching 15(2.2%) 7(5.6%) 1(2.4%) 0.09

Abbreviation: COVID-19: coronavirus disease 2019. *Chi square test was done to find out the significance.

Table-lll
In-Hospital outcome of study cohort

Vaccination status (n=858)

Variables Unvaccinated Partially vaccinated Fully vaccinated P value*
(n=691) (n=125) (n=42)
Disease severity
Asymptomatic 208(30.1%) 16(12.8%) 7(16.7%) 0.001
Mild 400(57.9%) 98(78.4%) 34(81.0%) 0.001
Moderate 1(0.1%) 2(1.6%) 0(0.0%) 0.0370.041
Severe 79(11.4%) 9(7.2%) 1(2.4%)
Critical ill 3(0.4%) 0(0.0%) 0(0.0%) 0.695
Mortality 43 (6.2%) 1(0.8%) 0(0.0%)

Abbreviation: COVID-19: coronavirus disease 2019. *Chi square test was done to find out the significance.
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Discussion number of unvaccinated and partially vaccinated patients

Important findings of this study are: 1) Most of the infected
persons were unvaccinated (80.5% vs 19.5%; p=0.001);
2) Unvaccinated patients were older than fully vaccinated
and partially vaccinated patients (52.63+ 16.4 yrs vs 50.55
+ 12.48 years vs 39.74 + 14.88 years; p=0.001); 3)
Vaccinated people were less affected by COVID-19; 4)
Most of the patients (48.7%) in unvaccinated group had
€”4 co-morbidities, while in partially- (51.2%) and fully
vaccinated (54.7%) groups most of the patients had <4
co-morbidities (p=0.001); 5) Asymptomatic patients were
more predominant in unvaccinated group than in partially-
and fully vaccinated group (30.1% vs 12.8% vs 16.7%; p=
0.001); 6) In unvaccinated group asymptomatic & severe
disease (11.4% vs 7.2% vs 2.4%; p=0.001) were more
prevalent than partially- and fully vaccinated group; and,
7) Mortality rate was high in unvaccinated group (6.2% vs
0.8% vs 0.0%; p=0.001).

In our study, 4.9% (42) patients were fully vaccinated
which is also defined as vaccine breakthrough infection.
It could be due to emergence of newer mutant strains
capable of escaping the host immune response 21,
ineffectiveness of the vaccine secondary to various factors
including a break in the cold chain, etc, faulty techniques
of vaccination, and host factors leading to ineffective
antibody production 2223,

Unvaccinated patients were older than fully vaccinated
and partially vaccinated patients (52.63+ 16.4 yrs vs 50.55
+ 12.48 years vs 39.74 + 14.88 years; p=0.001). This
may be due to targeting of vaccination program from
frontline fighters and people aged >40 years in the first
phase in Bangladesh (combination of young and older
age). Later people >18 years were included in vaccination
program so younger age was predominant in partially
vaccinated group. Elderly patients were more prone to
COVID-19 infection and they afraid of vaccination. In
contrast to our study, the fully vaccinated individuals were
older than the partially vaccinated and the unvaccinated
patients (66 vs 59 vs 55 years, p-value <0.001) 24,

Fatima et al. [24] from Pakistan recruited 434 COVID-19
patients. Of them, 37.7% (n = 164), 6.6% (n = 29) and
55.5% (n =241) were fully vaccinated, partially vaccinated,
and unvaccinated, respectively. Majority (35.7%) of the
patients had received Sinopharm vaccination and the
median time interval from the last dose of vaccination to
symptom onset was 74 (42-114) days. The severe (33.2%
vs 34.5% vs 30.5%) and critical disease (44.8% vs 48.3%
vs 34.8%) was significantly higher in the unvaccinated
and partially vaccinated group as compared to the
vaccinated group (p-value 0.04). Comparatively higher

required invasive ventilation than the fully vaccinated
cohort (7.9% vs 3.4% vs 1.8%, p-value 0.025).
Unvaccinated patients had significantly higher rate of
sepsis (19.5% vs 6.7% p-value <0.001), septic shock
(7.5% vs 0.6% p-value 0.002) and multi-organ dysfunction
(9.1% vs 1.2% p-value 0.002) as compared to fully
vaccinated patients. Overall, mortality rate was also
significantly higher in unvaccinated patients (16.2%, n =
39) as compared to 6.1% (n = 10) in fully vaccinated
patients (p-value 0.006). Age, gender, and presence of
e”2 co-morbid conditions, vaccination status was an
independent predictor of mortality and unvaccinated
patients had statistically significant mortality risk with p-
value <0.001 (OR 5.04, CI 2.04-10.55).

Balachandran et al.2% analyzed 1446 COVID-19 patients.
Most patients were non-vaccinated (n = 1100, 76.1%),
while of the 346 individuals who were vaccinated, 189
were partially vaccinated while 157 were fully vaccinated.
Comparing between the vaccinated and the unvaccinated
COVID-19 patients, ICU admissions (3.5% vs 7.1%),
gastrointestinal symptoms (9.5% vs 6.9%), non-invasive
ventilation use (10% vs 4.3%), death (5.8% vs 1.4%),
mechanical ventilation (5.9% vs 5.2%),oxygen use (9%
vs 7.5%), antibiotics (19% vs 12.4%), use of steroids
(12.8% vs 9.2%), antivirals (16% vs11.5%) and length of
stay in hospital 11.33 + 9.9 days for the unvaccinated and
8.06 = 4.18 days in the vaccinated group were all
favourable for the vaccinated cohort with ICU admissions,
need for non-invasive ventilation and death reaching
statistical significance. Mechanical Ventilation (5.9 %vs
5.2%), non-invasive ventilation (8% vs 4.3%) and
moderate-severe symptoms (9% vs 7.5%) were all more
favourable for the vaccinated as compared to the
unvaccinated patients. Deaths occurred in 0.63% of the
fully vaccinated, 2.1% of the partially vaccinated, and in
5.8% of the unvaccinated patients. Thangaraj et al. 26
enrolled 539 COVID-19 patients (241 partially vaccinated
patients, 113 fully vaccinated patients, and 185
unvaccinated individuals) in the study. The median age
of the individuals who were unvaccinated, partially
vaccinated and fully vaccinated were 47 years (IQR; 33—
57), 53 years (IQR;46—60) and 54 years (IQR: 42-64),
respectively. The proportion of patients with moderate/
severe illness was significantly lower in the fully
vaccinated group (7/104. 6.7%) than in the unvaccinated
(34/176, 19.3%) group (p = 0.003). No deaths were
reported in the fully vaccinated group, whereas 3 partially
vaccinated group (1.3%) and seven unvaccinated (4%)
COVID-19 patients died. The proportion of COVID-19
deaths was significantly lower in the partially vaccinated



132 Comparison of COVID-19 Infection Among Vaccinated and Unvaccinated Patients

MaliK FTN etal.

(1.3%, p value (1-tail) = 0.046) and fully vaccinated (0%, p
value (1-tail) = 0.018) than the unvaccinated (4.0%).

Sagiraju et al.'® from India, compared the differences in
clinical, biochemical parameters and the hospitalization
outcomes of 53 (35) fully vaccinated individuals with those
of 1464 (83.8%) unvaccinated and 231 (13.2%) partially
vaccinated individuals. Vaccination status of their patients
was similar to our study. They showed that completing
the course of vaccination protected individuals from
developing severe COVID 19 as evidenced by lower
proportions of those with hypoxia, abnormal levels of
inflammatory markers, requiring ventilatory support, and
death compared to unvaccinated and partially vaccinated
individuals. In our study, in unvaccinated group
asymptomatic & severe disease (11.4% vs 7.2% vs 2.4%;
p=0.001) were more prevalent than partially- and fully
vaccinated group.

Completing the vaccination schedule for COVID 19
significantly decreased the inflammatory response
caused by the SARS CoV 2 virus, thereby reducing the
risk of developing serious complications during illness
18, Even receiving a single shot of the COVID 19 vaccine
seemed to reduce the inflammatory response after 14
days of receiving the vaccine, making the individual less
prone to severe COVID 19'8. More individuals in the
unvaccinated and partially vaccinated groups had a hyper
inflammatory response as evidenced by high d Dimer, IL
6 and CRP levels as compared to fully vaccinated
individuals 8. This may indicate that vaccination reduces
the risk of developing hypoxia and cytokine storm, but
once the patient develops hypoxia and ARDS, the odds
of developing critical illness and death are similar to
those of unvaccinated individuals 18:27:28,

In our study, mortality rate was 6.2% in unvaccinated
group, 0.8% in partially vaccinated group and no death in
fully vaccinated group (p=0.001). Almost similar death
rate was observed in study by Thangaraj at al.2® (4.0% vs
1.3% vs 0.0%; p=0.001), and by Balachandran et al.25
(5.8% vs 2.1% vs 0.63%).But in other studies mortality
rate was higher than our studies: (22.8% vs 19.48% vs
5.66%) '8, and (16.2% vs 13.8% vs 6.1%; p=0.006) 24.
Muthukrishnan et al. 29 in their hospital-based cross-
sectional study reported a higher mortality rate of 31.45%
vs 12.5% among unvaccinated as compared to those
fully vaccinated. Moreover 70% lower risks of mortality
were reported in the fully vaccinated cohort.

There have several limitations to our study. Firstly, study
conducted in non-COVID-dedicated hospital. Secondly,
the genomic variants were not considered. Thirdly, COVID
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variants were not determined and fourthly. Fourthly, the
brand name of vaccine was not included. Fifthly, COVID-
19 antibodies tests were not done to see the effectiveness
of the vaccine.

Conclusion:

Unvaccinated individuals were more prone to COVID-19
infection. Most of the patients in unvaccinated group had
e”4 co-morbidities, while in partially-and fully vaccinated
groups most of the patients had <4 co-morbidities. In
unvaccinated group asymptomatic & severe disease
were more prevalent than partially- and fully vaccinated
group. Mortality rate was high in unvaccinated group. The
vaccine offers strong protection against the most serious
outcomes of COVID-19, increasing vaccination rates is
key to limiting severe COVID-19 cases and saving lives.

Acknowledgement:
We would like to thank Mrs Rehana Akter and Mr. Rasel
Hasan, National Heart Foundation Hospital & Research
Institute, for their sincere hard work in collecting and
tabulating the data.

References:

1. Ahammad |, Hossain MU, Rahman A, Chowdhury
ZM, Bhattacharjee A, Das KC, Keya CA, Md.
Salimullah M.(2021) Wave-wise comparative
genomic study for revealing the complete scenario
and dynamic nature of COVID-19 pandemic in
Bangladesh. PLoS ONE. 2021;16(9): e0258019.
doi:10.1371/journal.pone.0258019

2. Jain VK, lyengar KP, Vaishya R. Differences between
First wave and Second wave of COVID-19 in India.
Diabetes & Metabolic Syndrome: Clinical Research
& Reviews 2021;15:1047-1048

3. Haghani M, Bliemer MC, Goerlandt F, Li J. The
scientific literature on corona viruses, COVID-19
and its associated safety-related research
dimensions: A scientometric analysis and scoping
review. Saf Sci 2020;129:104806

4. Ali AR, Hasana MA, Rahmana MS, Billah M,
Karmakar S, Shimu AS, Hossain MF, Maruf MMH,
Rahmana MS, Saju MSR, Hasan MR, Acharjee UK,
Hasan MF. Clinical manifestations and socio-
demographic status of COVID-19 patients during
the second-wave of pandemic: A Bangladeshi
experience. Journal of Infection and Public Health.
2021;14:1367-1374

5. Kibria HB, Jyoti O, Matin A. Forecasting the spread
of the third wave of COVID-19 pandemic using time



133

10.

1.

12.

13.

14.

Comparison of COVID-19 Infection Among Vaccinated and Unvaccinated Patients

MaliK FTN etal.

series analysis in Bangladesh. Informatics in
Medicine Unlocked 2022;28: 100815

The Wait is Over’: Bangladesh Begins COVID-19
Vaccinations. Available online at: https://www.
arabnews.com/node/1805336/world (accessed
February 07,2021).

DGHS, Dhaka, Bangladesh. Available online at:
https://dghs.gov.bd/images/docs/vpr/ Covid-19-
Vaccination-Update-19-4-2021.pdf (accessed April
19,2021).

Abedin M, Islam MA, Rahman FN, Reza HM,
Hossain MZ, Hossain MA, et al. Willingness to
vaccinate against COVID-19 among Bangladeshi
adults: Understanding the strategies to optimize
vaccination coverage. PLoS ONE. 2021;16:
€0250495. doi: 10.1371/journal.pone. 0250495

Murdan S, Ali N, Ashiru-Oredope D. How to address
vaccine hesitancy. Pharm J. (2021) 306:7948. doi:
10.1211/PJ.2021.1.75260

Bari R, Sultana F. Second Wave of COVID-19 in
Bangladesh: An Integrated and Coordinated Set of
Actions Is Crucial to Tackle Current Upsurge of
Cases and Deaths. Front. Public Health
2021;9:699918. doi: 10.3389/fpubh.2021.699918

Skowronski DM , De Serres G . Safety and
Effectiveness of the BNT162b2 mRNA Covid-19
Vaccine. N Engl J Med 2021;384(16):1576—7

Baden LR, El Sahly HM, Essink B, KotloffK , Frey S
, Novak R, et al . Effectiveness and Safety of the
mRNA-1273 SARS-CoV-2 Vaccine. N Engl J Med
2021;384(5):403-416 .

Voysey M, Clemens SAC , Madhi SA, Weckx LY,
FolegattiPM ,Aley PK , et al . Safety and effectiveness
of the ChAdOx1 nCoV-19 vaccine (AZD1222) against
SARS-CoV-2: an interim analysis of four
randomised controlled trials in Brazil, South Africa,
and the UK. The. Lancet 2021;397(10269):99-111

Palacios R , Patino EG , de Oliveira Piorelli R ,
Conde M, BatistaAP , Zeng G, et al . Double-Blind,
Randomized, Placebo-Controlled Phase Il Clinical
Trial to Eval- uate the Effectiveness and Safety of
treating Healthcare Professionals with the
Adsorbed COVID-19 (lnactivated) Vaccine
Manufactured by Sinovac - PROFIS- COV: A
structured summary of a study protocol for a
randomised controlled trial. Trials 2020;21(1):853

15.

16.

17.

18.

19.

20.

21.

22.

23.

Bangladesh heart j Vol. 38, No. 2
July 2023

Ssentongo P, Ssentongo AE, Voleti N, Groff D, Sun
A, Ba DM, Nunez J, Parent LJ, Chinchilli VM, Paules
Cl. SARS CoV 2 vaccine effectiveness against
infection, symptomatic and severe COVID 19: a
systematic review and meta-analysis. BMC
Infectious Diseases 2022; 22:439. doi:10.1186/
$12879-022-07418-y

Ella R, Reddy S, Blackwelder W, Potdar V, Yadav P,
Sarangi V, et al. Efficacy, safety, and lot to lot
immunogenicity of an inactivated SARS CoV 2
vaccine (BBV152): Interim results of a randomised,
double blind, controlled, phase 3 trial. Lancet
2021;398:2173 84

Zheng C, Shao W, Chen X, Zhang B, Wang G, Zhang
W. Real-world effectiveness of COVID-19 vaccines:
a literature review and meta-analysis. International
Journal of Infectious Diseases 2022;114:252—-260

Sagiraju HK, Elavarasi A, Gupta N, Garg RK, Paul
SS, Vig S, et al. The effectiveness of SARS CoV 2
vaccination in preventing severe illness and death
— Real world data from a cohort of patients
hospitalized with COVID 19. Indian J Community
Med. 2022;47:510-516

Zu ZY, Jiang MD, Xu PP, Wen Chen W, Ni QQ, Lu
GM, Zhang LJ. Coronavirus Disease 2019 (COVID-
19): A Perspective from China. Radiology
2020;296:E15-25.

Yue H, Bai X, Wang J, Yu Q, Liu W, Pu J, Wang X, Hu
J, XuD,LiX,Kang N, LiL, Lu W, Feng T, Ding L, Li
X, Qi X; for the Gansu Provincial Medical Treatment
Expert Group of COVID-19. Clinical characteristics
of coronavirus disease 2019 in Gansu province,
China. Ann Palliat Med 2020;9(4):1404-1412. doi:
10.21037/apm-20-887.

Prevost J, Finzi A. The great escape? SARS-CoV-2
variants evading neutralizing responses. Cell Host
Microbe 2021; 29 (3):322-324. doi: 10.1016/
j.chom.2021.02.010

SARS-CoV-2 variants and vaccines - PubMed.
Internet, Available from https://pubm
ed.ncbi.nlm.nih.gov/34161052/; 2021 Nov 7

COVID-19 vaccine effectiveness | CDC. Internet,
Available from https://www.cdc. gov/coronavirus/
2019-ncov/vaccines/effectiveness/index.
htmI?CDC_AA_refVal =https%3A%2F%2Fwww.
cdc.gov%2Fvaccines%2Fcovid-19%2Fhealth-
departments%2Fbreakthrough-cases.html;
2021 Nov 7



134

24.

25.

26.

Comparison of COVID-19 Infection Among Vaccinated and Unvaccinated Patients

MaliK FTN etal.

Fatima S, Zafar A, Afzal H, Ejaz T, Shamim S,
Saleemi S, Butt AS. COVID-19 infection among
vaccinated and unvaccinated: Does it make any
difference? PLoS ONE 2022;17(7): e0270485.
doi.org/10.1371/journal.pone.0270485

Balachandran S, Moni M, Sathyapalan DT,
Varghese P, Jose MP, Murugan MR, Rajan C,
Saboo D, Nair SS, Varkey RA, Balachandran P,
Menon GR, Vasudevan BK, Banerjee A, Janakiram
C, Menon JC. A comparison of clinical outcomes
between vaccinated and vaccine-naive patients of
COVID-19, in four tertiary care hospitals of Kerala,
South India. Clinical Epidemiology and Global
Health. 2022;13:1-5. 100971

Thangaraj JWV, Yadav P, Kumar CPG, Shete A,
Nyayanit DA, Rani DS, Kumar A, Kumar MS,
Sabarinathan R, Kumar VS, Jagadeesan M,
Murhekar M. Predominance of delta variant among
the COVID-19 vaccinated and unvaccinated

27.

28.

29.

Bangladesh heart j Vol. 38, No. 2
July 2023

individuals, India, May 2021. Letters to the Editor /
Journal of Infection. 2022;84:113-115

Bahl A, Johnson S, Maine G, Garcia MH,
Nimmagadda S, Qu L, et al. Vaccination reduces
need for emergency care in breakthrough COVID
19 infections: A multicenter cohort study. Lancet Reg
Health Am. 2021;4:100065

Lee EE, Song KH, Hwang W, Ham SY, Jeong H,
Kim JH, et al. Pattern of inflammatory immune
response determines the clinical course and
outcome of COVID 19: Unbiased clustering
analysis. Sci Rep. 2021;11:8080

Muthukrishnan J, Vardhan V, Mangalesh S, Koley
M, Shankar S, Yadav AK, et al. Vaccination status
and COVID-19 related mortality: A hospital based
cross sectional study. Med J Armed Forces India.
2021; 77: S278-S282. doi:10.1016/j.mjafi.
2021.06.034



