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Background: There is a lack of real-world evidence evaluating the disease outcomes and

patient features in vaccinated coronavirus disease (COVID-19) cases. This study aimed to

address this scientific need gap and also compare characteristics between the partially

vaccinated and fully vaccinated COVID-19 patients in India.

Methods: This observational cross-sectional study included data of adult patients diagnosed

with COVID-19 at a tertiary care Indian hospital with a history of at least single-dose

COVID-19 vaccination. Overall evaluation of patient features and disease characteristics

was done. Patients were segregated into two groups based on vaccination status (partial or

fully vaccinated), and characteristics were compared between these two groups along with

COVID-19 outcomes.

Results: Data of 403 vaccinated patients treated for breakthrough COVID-19 infection

postvaccination was evaluated. The mean age was 47.7 ± 15.3 years (range: 19e87 years),

with the majority being males (73.94%); 54.1% of evaluated cases were fully vaccinated;

74.93% of cases were asymptomatic. The majority of the symptomatic cases (60.39%) suf-

fered from only mild-moderate symptoms; 72.7% of cases needed only home isolation,

while only 1.99% died. A significantly higher number of partially vaccinated COVID-19

patients had severe COVID-19 pneumonia vs. fully vaccinated ones (14.59% vs. 5.96%,

p < 0.05). The relative risk (RR) for the development of severe COVID-19 infection was 0.32

for the fully vaccinated subgroup, which was a significant finding (CI: 0.19e0.55, p < 0.05).

Conclusion: The majority of vaccinated COVID-19 patients are asymptomatic or suffer from

mild clinical features, which can be managed with home isolation. Fully vaccinated
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patients have a lower risk of developing severe COVID-19 infection in comparison to

partially vaccinated cases.

© 2022 Director General, Armed Forces Medical Services. Published by Elsevier, a division of

RELX India Pvt. Ltd. All rights reserved.
Introduction

The pandemic caused by severe acute respiratory syndrome

coronavirusd2 (SARS-CoV-2) strain, also known globally now

as the “COVID-19 pandemic,” has affected all the nations

across the globe. Till November 2021, there have been at least

255million cases of COVID-19 cases confirmed globally, which

led to more than 5.1 million deaths.1 Since the time COVID-19

disease was declared a “pandemic” by World Health Organi-

zation (WHO), efforts had begun to develop therapeutic agents

and vaccines to tackle this global menace. Under normal cir-

cumstances, the identification of a vaccine candidate itself

can take approximately 10 years, following which the human

trials are initiated, which may take a few more additional

years.2 However, seeing the unprecedented need for a COVID-

19 vaccine, processes were fast-tracked, and the world saw

approvals to various vaccines over late 2020.3

Currently, India is home to an astounding 17.7% of the

world’s population, and hence it was not surprising that the

country was also impacted by the COVID-19 waves in a major

way. As of November 2021, India had three vaccines approved

against COVID-19 -(Covishield [ChAdOx1 nCoV-19;

OxfordeAstraZeneca; manufactured by Serum Institute of

India], Covaxin [BBV152; Bharat Biotech], and Sputnik V [Gam-

COVID-Vac; Gamaleya Research Institute of Epidemiology and

Microbiology]) approved for emergency utilization.4 India’s

vaccination drive picked up well from early 2021, mainly after

the “second wave” of the pandemic in the country. India was

hit by two major surges of COVID-19 cases, and the so-called

“second wave” occurred from April to May 2021, wreaking

havoc on the nation. As of early May 2021, the rolling average

of COVID-19 cases per day was more than a staggering

3,50,000 per day.5 After this surge, the vaccination drive

gained momentum, and even the vaccine hesitancy

among the public decreased. This has led to more than 116

crores of COVID-19 vaccination doses being administered

across India as of November 21, 2021, the highest number

compared to any nation in the world.6

Vaccination against COVID-19 does not mean that the

vaccinated cannot contract the infection. In addition,

different virus variants have evolved, which can have

augmented transmissibility as well (as notedwith B.1.1.7dthe

alpha variant).7 There is ample evidence to show that COVID-

19 is generally milder in nature in vaccinated individuals in

comparison to those unvaccinated, but the impact on mor-

tality rates requires to be studied further.8,9 In addition,

different individuals may have varied clinical features of

COVID-19, and it is important to identify the disease features

and outcomes in vaccinated COVID-19 patients as well so that
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the medical resource requirements can be predicted in this

increasing group of patients.10

The currently available vaccines in India require double-

dosing for the individual to be labeled as “fully vaccinated.”

However, because of the vast Indian population, it will take

some time before all the people in the country can get both the

jabs. There have been clinical trials, which have shown the

utility of two doses of the vaccines, but real-world studies are

limited, which have compared the patient features and dis-

ease outcomes of COVID-19 infection between single-dose or

partially vaccinated, and fully vaccinated groups of patients. A

recent study conducted in India evaluated the COVID-19

infection postvaccination in healthcare staff and found that

numerically the fully vaccinated individuals had lower chan-

ces of infection in comparison to partially vaccinated staff

(9.6% versus 10.6%). However, this study particularly evalu-

ated only healthcare staff and not the general population.11

Hence, we planned this study to evaluate the disease and

patient features along with the COVID-19 outcomes in vacci-

nated cases at an Indian tertiary care hospital, in a real-world

scenario. We also aimed to make a comparison of these

characteristics between the partially vaccinated and fully

vaccinated groups of COVID-19 patients to understand the

difference between these two subgroups.
Material and methods

This was an observational cross-sectional study conducted at

a 970-bedded tertiary care hospital in India. The study

included data of patients over the age of 18 years, diagnosed

with COVID-19 at the hospital, with a history of at least single

dose COVID-19 vaccination. The patients were screened irre-

spective of their clinical characteristics, hospitalization sta-

tus, or patient outcomes. Data of any patient diagnosed with

COVID-19 in the year 2021 (January 2021 to September 2021)

at the hospital and whose details were in the hospital data-

base were screened. A convenience sampling technique was

used in the study. No sample size was calculated and all pa-

tients fulfilling the screening criteria were considered for

study enrolment.

The baseline data of the enrolled patients were noted

down, which included demographic details like age and

gender, as well as the COVID-19 vaccination history. The pa-

tients were characterized clinically as asymptomatic and

symptomatic. Based on the requirement, the treating physi-

cian at the hospital advised the patient either to be under

home isolation or hospitalization. The clinical manifestations

of the COVID-19 patients were also noted as mild-to-

moderate and severe pneumonia. The recovery or mortality
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Forces India, https://doi.org/10.1016/j.mjafi.2022.04.004

https://doi.org/10.1016/j.mjafi.2022.04.004


Table 1 e Patient characteristics and outcomes of
vaccinated COVID-19 patients (n ¼ 403).

Parameter assessed Calculated
value

Mean age (years) 47.7 ± 15.3

Age range (years) 19e87

Number of males 298 (73.94%)

Number of females 105 (26.06%)

Number of patients partially vaccinated with

COVID-19 vaccine

185 (45.9%)

Number of patients fully vaccinatedwith COVID-19

vaccine

218 (54.1%)

Clinical characteristics of COVID-19 patients

Asymptomatic 302 (74.93%)

Symptomatic 101 (25.07%)

Clinical manifestations of symptomatic COVID-19 cases (n ¼ 101)

Mild to moderate symptoms 61 (60.39%)
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status was also noted for all enrolled cases. Based on the

vaccination status (partially vaccinated or fully vaccinated),

the patients were segregated into two groups, following which

the patient and disease features were compared between

these two groups along with the final COVID-19 outcomes.

Collected data were entered in Microsoft Excel and

analyzed using SPSS (Version 26.0). Age was represented as

mean ± standard deviation (SD), while the other variables

were discrete in nature. The comparison ofmean age between

the single-dose vaccinated or fully vaccinated groups was

done using an unpaired T-test, while the comparison of other

case features, disease characteristics, and patient outcomes

wasmade using the chi-square test. A P-value of less than 0.05

was considered significant wherever applicable.

Flowchart 1 below shows the enrollment andmethodology

utilized.
Severe COVID-19 pneumonia (recovered) 32 (31.68%)

Severe COVID-19 pneumonia (died) 8 (7.92%)

Patient outcomes of vaccinated COVID-19 patients

Home isolation only 293 (72.7%)

Hospitalized and discharged to home 102 (25.31%)

Hospitalized but died 8 (1.99%)
Results

Data of 403 vaccinated patients treated for breakthrough

COVID-19 infection postvaccination was evaluated. Table 1

below gives the patient characteristics and outcomes of

vaccinated COVID-19 patients.

The majority of the vaccinated COVID-19 patients, almost

three-fourths of them, were asymptomatic. Of the symp-

tomatic cases, more than 60% of cases were suffering from

only mild-moderate cases, while overall, around 10% of cases

suffered from severe COVID pneumonia. Out of all the 403

cases, nearly three-fourths of cases required only home

isolation for recovery, while only eight cases (1.99%) died. Of

the eight cases in the study that expired, two were obese and

hypertensive, one had hypothyroidismwith diabetesmellitus,

and one was suffering from chronic obstructive pulmonary

disease. All were aged over 60 years.

A comparison between the baseline characteristics and

COVID-19 outcomes was conducted between partially vacci-

nated and fully vaccinated COVID-19 patient subgroups. The

mean age was found to be statistically comparable between

the two subgroups (p > 0.05), but it was noted that the number

of fully vaccinated males with COVID-19 infection was

significantly higher than partially vaccinated COVID-19 male

patients (p < 0.05). In comparison between the two subgroups,

the number of symptomatic and asymptomatic cases was
Flowchart 1 e Enrolment and Me

Please cite this article as: Chopra M et al., Disease profile and patient o
hospital: An observational, real-world study, Medical Journal Armed
noted to be statistically comparable (p < 0.05). However, it was

noted that a significantly higher number of partially vacci-

nated COVID-19 patients had severe COVID-19 pneumonia

(p < 0.05). In addition, a significantly higher number of fully

vaccinated COVID-19 patients were hospitalized but dis-

charged to home (p < 0.05). The proportion of deaths in the

partially vaccinated COVID-19 subgroup was numerically

higher, but this was not a significant finding (p > 0.05). The

relative risk (RR) for the development of severe COVID-19

infection was noted to be 0.32 for the fully vaccinated sub-

group, which was a significant finding (CI: 0.19e0.55, p < 0.05).

Table 2 below summarizes the comparison findings be-

tween partially vaccinated and fully vaccinated COVID-19

patient subgroups.
Discussion

Despite the expedited approvals of COVID-19 vaccines glob-

ally, there are cases of postvaccination breakthrough COVID-

19 infections being reported. The surge of infections
thodology utilized in Study.
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Table 2 e Comparison of clinical characteristics and patient outcomes between partially vaccinated and fully vaccinated
COVID-19 patient subgroups.

Partially vaccinated COVID-19 patients
(n ¼ 185)

Fully vaccinated COVID-19 patients
(n ¼ 218)

P
value

Mean age (years) 48.47 ± 13.08 47.80 ± 15.37 0.61

Gender distribution

Number of males 117 (63.24%) 181 (83.02%) <0.01*

Number of females 68 (36.76%) 37 (16.98%)

Clinical characteristics of COVID-19 patients

Asymptomatic 144 (77.84%) 158 (72.47%) 0.25

Symptomatic 41 (22.16%) 60 (27.53%)

Clinical manifestations of symptomatic COVID-19 cases (n ¼ 101)

Mild to moderate symptoms 14 (7.56%) 47 (21.55%) <0.01*

Severe COVID-19 pneumonia (recovered or

died)

27 (14.59%) 13 (5.96%)

Patient outcomes of vaccinated COVID-19 patients

Home isolation only 140 (75.67%) 153 (70.18%) 0.06

Hospitalized and discharged to home 39 (21.08%) 63 (28.89%)

Hospitalized but died 6 (3.24%) 2 (0.93%)

Mean age compared by unpaired t-test, other parameters compared using chi-square analysis, p < 0.05 considered significant.
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attributed to the SARS-CoV-2 Delta variant shows that vacci-

nated individuals can be at risk of infections even after

vaccination.12 A new Omicron SARS-CoV-2 variant has also

emerged from South Africa, and several cases of the new

strain have been found globally. Although datawith regards to

vaccine protection against this new strain is limited, early

laboratory results indicate that existing vaccines could be less

effective against the fast-spreading coronavirus variant, but

boosters should lead to improved immunity.13 According to

the dashboard entry in October 2021 by the Massachusetts

Department of Public Health in the United States of America

(USA), 35% of the admitted COVID-19 cases at the Massachu-

setts hospital were fully vaccinated.14 Since it has not been

long since the general population has got access to their sec-

ond dose of vaccine, especially in India, the real-world data

related to postvaccination breakthrough COVID-19 infections

is less. In addition, evaluating the patients and disease profiles

of breakthrough COVID-19 infections in a vaccinated popula-

tion can help in understanding the people at risk of such

infections.

In the present study, the hospital database for vaccinated

COVID-19 patients was analyzed, and the data of 403 pa-

tients were evaluated. The majority of cases were males,

and the age range of patients was varied (19e87 years). The

reason for the higher number of males in the study is

probably due to a greater proportion of males getting jabbed

compared to females, based on media reports and COWIN

portal data.15 There was a near-equal distribution of

partially vaccinated and fully vaccinated patients. However,

three-fourths of the cases were asymptomatic, which points

toward the benefit of vaccination. These are records of

people who came forth for RT-PCR testing; there may be

many more vaccinated individuals in the society who may

not undergo the COVID-19 tests due to lack of symptoms.

Only a quarter of the cases were hospitalized, as the ma-

jority of them were without clinical manifestation and can

recover on oral medications under home isolation. For a

highly populated country like India, triaging of COVID-19
Please cite this article as: Chopra M et al., Disease profile and patient o
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cases is important because of the low hospital-bed-to-

population ratio, and hospitalization should be restricted

to only those who need it.

There is published evidence to show that vaccinated in-

dividuals with breakthrough COVID-19 infections are less

likely to suffer from clinical manifestations or undergo hos-

pitalization.16 According to the US data from August 2021, the

age-adjusted rate of hospitalization among US adults aged 18

years or older was 4.5 per 100 000 for fully vaccinated persons,

which was much lesser in comparison to 83.6 per 100 000 for

unvaccinated persons.17

A recently published study from India assessed the pro-

tective effect of the COVID-19 vaccine among healthcare

professionals in the real world. The study found that the

infection risk among the vaccinated was low (RR: 0.35), and

the protective effect of vaccination was noted in preventing

infection (65%), hospitalization (77%), and need for oxygen

(92%).11There have been studies from other parts of the world

as well, which corroborate with our findings, indicating the

protective nature of COVID-19 vaccination in the real-

world.18e20 However, most of these studies have evaluated the

HCWs and not the general population.

Studies of viral dynamics propose that while viral loads in

breakthrough COVID-19 infections may be as high in vacci-

nated population as they are in unvaccinated people, viral

loads in vaccinated individuals reduce more rapidly in com-

parison, and the shed virus is less expected to be culture-

positive than virus shed by unvaccinated patients.12 This in-

dicates that fully vaccinated individuals are less likely to

become infected and if infected, will be transmissible for

shorter time-periods in comparison to unvaccinated people.

This is reinforced by transmission study findings and also

includes data of Delta variant.21

Based on the literature search, it can be noted that the real-

world comparison of patient profiles between partially and

fully vaccinated COVID-19 patients has not been explored

much. The Indian study by Victor et al found that the break-

through COVID-19 infection rate was lower in the fully
utcomes in vaccinated COVID-19 patients at a tertiary care Indian
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vaccinated group vs. partially vaccinated (9.6% vs. 10.6%), and

the protective effect of two doses of vaccine was 65%.11 In the

present study, there were comparable proportions of symp-

tomatic patients in both, partially and fully vaccinated sub-

groups. In present study, the higher number of fully

vaccinated COVID-19 patients found with COVID-19 infection

or who were admitted might be because of a single-center

study design bias. However, severe infectionwas noted only in

5.96% of the cases in the fully vaccinated group, vs. 14.59% in

the partially vaccinated group. The RR for the development of

severe COVID-19 infection for the fully vaccinated group

indicated a 68% risk reduction in comparison to the partially

vaccinated group. In addition, the proportion of patients who

died was numerically higher in the partially vaccinated group.

An assessment by the Centers for Disease Control and Pre-

vention (CDC) in April 2021 had shown that the elderly, fully

vaccinated COVID-19 patients had 94% lower risk of hospi-

talization than unvaccinated ones, while the partially vacci-

nated patients were 64% less likely to be hospitalized post-

COVID.22

The present study is one of the first real-world studies that

has tried to evaluate disease and patient profiles in the

vaccinated COVID-19 cases in India. However, since this was a

database analysis done at only one hospital over a limited

period and with a small sample size, there were some limi-

tations. There was no control arm in the study to compare the

characteristics with nonvaccinated patients. Antibody titers

for the patients were not evaluated, and long-term patient

outcomes in the vaccinated COVID-19 cases could not be

assessed.

Vaccination is clearly effective against COVID-19 in the real

world, but some patients still being hospitalized after vacci-

nation is a matter to ponder upon. The efficacy of vaccines

against new strains like Delta variant and the newly found

Omicron variant is still under evaluation, and hence, it is

important that the general population are consistently

reminded about the importance of wearing masks and social

distancing. In addition, considering the vast Indian popula-

tion, full vaccination of the people will still take some time.

Studies evaluating booster doses of vaccines are on, but to

meet the massive Indian requirements, the manufacturing

will need to be scaled up.
Conclusion

Majority of vaccinated COVID-19 patients are asymptomatic

or suffer from mild clinical manifestations, which can be

managed with home isolation. Fully vaccinated patients have

a significantly lower risk of developing severe COVID-19

infection in comparison to partially vaccinated cases. Main-

tenance of the current vaccination pace can lead to the

quicker achievement of complete vaccination in the Indian

population.
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