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Background: Several types of vaccines are available across the world. Efficacy in preventing
disease or reducing severity in terms of hospitalization, morbidity, and mortality needs to
be studied in vaccinated patients, as most of them fail to prevent COVID-19 infections.
Aims and Objectives: We aimed to correlate the disease severity and impact of a single dose
of vaccine in COVID-19 breakthrough infections. Materials and Methods: The present study
included 348 COVID-19 patients admitted to a tertiary hospital in Telangana, India, from
March to August 2021 (and divided into an elderly group as Group 1 and a middle-aged group
as Group 2 according to the vaccination protocol). Data were taken from the medical records
of patients retrospectively regarding demographic and clinical details, as well as vaccination
status during their hospital stay. Results: Diabetes mellitus and hypertension were found to
be prevalent together as comorbidities (40%) in patients with prolonged hospitalization and
36% in those with severe disease (assisted ventilation). In vaccinated groups, irrespective of
age, prolonged hospitalization was drastically halved (PR=0.418 for Group 1 and PR=0.416
for Group 2). Overall mortality in Group 1 is 2 times more frequent than in the Group 2 (odds
ratio=2.12). Overall, prolonged hospital stays need for ventilatory support and deaths were
also 2 times more common in men than in women. Conclusion: Older age, male gender,
and more than one comorbidity are the most important factors determining poor clinical
outcomes in persons with breakthrough severe acute respiratory syndrome coronavirus 2
infection, whereas vaccination is associated with a strong protective effect.
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INTRODUCTION

The corona virus disease called COVID-19 is a well-known
pandemic disease (according to World Health Organization
2020).! The first COVID-19 case was identified in India on
January 30, 2020, and gradually, cases increased within a few
months in a wave pattern. In India, the first wave was seen
from April 2020 until the end of that year. To effectively
combat the disease, global health agencies quickly
responded to the pandemic by developing vaccines. Along

with efficacy, adverse reactions and safety protocols have
been evaluated. The initial vaccines and their efficacy, once
established, were given to front-line healthcare workers like
doctors, intensive care specialists, and nursing staff. In Italy,
there was a study on healthcare workers administering the
first dose of the BNT162b2 vaccine and they had reduced
symptoms and faster viral clearance even within six days
of vaccine administration.” In India, after adequate field
trials, COVID vaccination commenced on January 16,
2021, nationwide initially for front-line workers and the
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eldetly who are 60 years of age and above.” Vaccination was
facilitated subsequently for the age group of 45—60 within
2-3 months. The vaccines (Covishield and Covaxin) were
developed in India and administered through government
hospitals and some designated centers.

The second pandemic wave appeared from March to
August 2021 with little chance of the population getting
a second vaccine dose. Hence, the majority of patients
admitted in wave 2 had a breakthrough infection (COVID
infection after the 1 or 2* dose of vaccination). With such
a large population, the Government of India mandated
that all hospitals admit and treat COVID-19 patients in
respiratory distress according to proper protocols and
guidelines. A large group of patients needed hospitalization
with varied comorbidities and varied vaccination statuses
in our hospital during the second wave period. Many
centers reported higher mortality amongst patients with
comorbidities (Diabetes Mellitus [DM] and Hypertension
[HTN]).

One of the concerns during hospitalization was the demand
for oxygen supplementation, assisted ventilation and a lack
of bed availability due to prolonged treatment days. In a
study by Alguwaihes et al., the mean average time from
diagnosis to discharge was found to be 10 days.* Taking
the duration as standard time, any hospitalization exceeding
or equal to the average time (10 days) has been considered
“prolonged (morbidity)” in our study. It is essential to know
the burden and effective management of beds during a
pandemic. Similarly, there were patients admitted to the
COVID ward who took a single dose of vaccination and
yet got hospitalized with varied comorbidities. What type of
safety and benefits does this national vaccination program
offer? To evaluate the efficacy of a single dose of vaccine in
our patients, a retrospective analysis has been undertaken.

According to the Indian Council of Medical Research
guideline (clinical management protocol for COVID-19,
Ministry of Health and Family Welfare), disease severity
is graded, and hypoxic patients who need mechanical
ventilation are considered to have the severe disease.” In
our study, those patients who needed mechanical ventilation
were considered as having severe disease. To effectively
plan treatment measures and address the shortfalls in the
availability of medical resources (medications, intensive cate
unit [ICU] beds, availability of oxygen, ventilators, and human
power), studies are needed to evaluate morbidity (prolonged
hospitalization and severe disease) and mortality. Unless
studies are undertaken comprehensively, handling pandemics
like COVID-19infections may pose great challenges in the
future. A detailed retrospective analysis of hospitalized
patients was thus carried out at our tertiary care hospital.
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Aims and objectives

1. Assessment of morbidity and mortality in COVID-19
affected partially vaccinated hospitalized patients

2. To determine the impact of vaccination on assisted
ventilation.

The objectives:

1. To determine the risk of diabetes as a comorbidity
in hospitalized patients with reference to prolonged
hospitalization

2. To determine the risk of HTN as a comorbidity in
hospitalized patients with reference to prolonged
hospitalization

3. To determine the risk of both diabetes and HTN as
comorbidities in hospitalized patients with reference
to prolonged hospitalization

4. To determine the impact of vaccination on the
requirement for assisted ventilation in both groups

5. To determine the risk of diabetes as a comorbidity in
hospitalized patients with reference to mortality

6. To determine the risk of HTN as a comorbidity in
hospitalized patients with reference to mortality

7. To determine the risk of both diabetes and HTN
as comorbidities in hospitalized patients concerning
mortality.

MATERIALS AND METHODS

The retrospective and descriptive study was conducted on
hospitalized patients of Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection wave 2 (Match to
August 2021) in our tertiary care hospital of Telangana
state in India after getting approval from an institutional
human ethics committee.

Inclusion criteria

The COVID-19 hospitalized patients with positive reverse
transcription polymerase chain reaction reported any
one condition, like abnormal changes in high resolution
computed tomography lung fields or abnormality of
D-dimer levels or saturation <95%, the age group of
45 years and above (According to the vaccination protocols),
and male and female patients were included in the study.

Exclusion criteria

The following criteria were excluded from the study:

e Children

Hospitalized patients of 44 years and below
Pregnancy and lactating women

Malignancy patients with or without chemoradiation
HIV and HBsAg-positive patients

Data on demographic and clinical details, as well as
vaccination status, were collected retrospectively from
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patient’s medical records during their hospital stay. The
data collected included demographics, comorbidities,
vaccination status, need for ventilatory support, deaths,
and survival status.

Sample size

As per our inclusion and exclusion criteria, 348 patients
were included in the study from admitted patients during
the second wave.

Statistical analysis

The collected data were tabulated in a Microsoft excel
sheet and analyzed. To measure the statistical significance,
the Chi-square test was performed wherever applicable.
To understand the existence of an association between
morbidity and risk factors such as age, vaccination,
and comorbid conditions, we calculated the risk ratios.
However, this is not a randomized clinical study, but the
intervention happened, so we can study the efficacy of the
intervention and get valid conclusions.

RESULTS

The number of cases fluctuated upward from April 2021
to August 2021. The number of patients admitted was
515 in the second wave. As per our inclusion criteria,
348 patients were taken into consideration and divided
into two groups. Sixty-one years and above patients were
included in Group 1 (Eldetly). The second group included
patients who were between 45 and 60. Each group is further
stratified into vaccinated and unvaccinated.

The total number of patients in the study was 348, of
which 127 patients were in Group 1, and 221 patients
were in Group 2. Forty-one were vaccinated (single dose)
in Group 1 whereas 68 were vaccinated in Group 2. The
study is limited to single-dose vaccinated patients only. In
this study, 232 patients were male (66.6%), and 116 (33.3%)
were female. Of vaccinated patients, 75 were male, whereas

34 were female. Out of 109 vaccinated patients, 41 were
in Group 1 and 68 were in Group 2. Thus, 239 were
unvaccinated, of them 86 were in Group 1 and 153 were
in Group 2. DM, HTN; and both (DM and HTN) were
considered as comorbidities in the study. Comorbidities
were observed in 96 patients of Group 1 of which 33
were vaccinated and 63 were unvaccinated. Similarly,
comorbidities in Group 2 were 139, of which 47 were
vaccinated and 92 were unvaccinated. Patients without any
comorbidities were 113, of which 31 were in Group 1 and
82 in Group 2 (Table 1).

Eighty-three patients had prolonged hospitalization, in
which 32 were in Group 1 and 51 in Group 2. In both
groups, male preponderance was observed. DM and HTN
together were found to be prevalent among prolonged
hospitalized patients (Table 2).

Twenty-six out of 86 unvaccinated, as against six out of
41 patients had prolonged hospitalization in Group 1. In
Group 2, 43 out of 153 unvaccinated patients and eight out
of 68 vaccinated had prolonged hospitalization (Table 3).

The number of patients ventilated was 49 (38.5%)
and 53 (24%) in Group 1 and in Group 2 respectively
(PR=1.6). In Group 1 patients, 39 out of 49 ventilated
had comorbidities, with 37 patients being unvaccinated.
In Group 2, 34 out of 53 had comorbidities and 42 were
unvaccinated. It is observed that out of 41 vaccinated
(Group 1), 12 required ventilatory support whereas 11 out
of 68 required ventilatory support in Group 2 (Figure 1).

Ninety-five deaths were observed out of 348 patients. The
details of deaths were given in Group 1 and Group 2 with
reference to vaccination status. In Group 1, 12 out of 47
were vaccinated, whereas, in Group 2, 10 out of 48 were
vaccinated. Twenty-one (44.6%) out of 47 (Group 1),
14 (29.1%) out of 48 (Group 2) had more than one
comorbidity (Table 4).

Characteristics Group 1 (n=127)

Group 2 (n=221)

Vaccinated Unvaccinated Vaccinated Unvaccinated
(n=41; 32), n (%) (n=86; 67.7), n (%) (n=68; 30.76), n (%) (n=153; 69.2), n (%)

Male: Female ratio 28:13 55:31 47:21 102:51
ENT symptoms 20 (51) 45 (52.3) 46 (67.6) 100 (65.3)
Oxygen usage 28 (68.2) 79 (67.9) 52 (76.4) 125 (81.69)
Prolonged stay 6 (14.6) 26 (30.2) 8 (11.76) 43 (28.1)
Case fatality rate 12 (29.2) 35 (40.6) 10 (14.7) 38 (24.8)
Assisted ventilation 12 (29.2) 37 (43) 11 (16.17) 42 (27.45)
Comorbidities

DM only 4(9.7) 17 (19.76) 16 (23.5) 37 (24.1)

HTN only 11 (26.82) 18 (20.93) 11 (16.1) 21 (13.72)

DM and HTN 18 (43.9) 28 (32.5) 20 (29.4) 34 (22.22)

HTN: Hypertension, DM: Diabetes mellitus

Asian Journal of Medical Sciences | Jul 2023 | Vol 14 | Issue 7

17



Ramakrishna, et al.: Impact of single dose of vaccine on COVID-19 patients

In Group 1, 29.2% of deaths were vaccinated and 40.7%
were unvaccinated whereas, in Group 2 (middle-aged), they
were 14.7% and 24.8%. In unvaccinated, 40.7% and 24.8%
deaths were observed in Group 1 and Group 2, respectively.
While considering results within each group, the mortality
in the unvaccinated people was found to be 40.7% and
24.8% in Group 1 and Group 2, respectively (Table 5).

DISCUSSION

In this descriptive cohort study, it was observed that
male patients (65% in the eldetly group and 67% in the
middle-aged group) were twice more common as females.
Mishra et al., reported a male predominance of 70.8% out
of 445 patients,” Khan et al., reported 70.25% (n=845)’
whereas Butt et al., reported from Qatar 60.7% (n=450)
male preponderance in hospitalized patients.” In the present
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Figure 1: Details of ventilatory support in both groups

Characteristics Group 1 Group 2 PR
(n=127), n (%)  (n=221), n (%)
Prolonged stay 32 (25.2) 51 (23.7) 1.06
Male: Female ratio 20:12 36:15
Comorbidities
DM 4 (12.5) 14 (27.4) 0.456
HTN 8 (25) 3(5.88) 4.31
Both 14 (43.75) 19 (37.25) 1.18

*PR: Prevalence ratio, HTN: Hypertension, DM: Diabetes mellitus

study, 31.2% were vaccinated with a male preponderance
of 68.8%. A study by Teran et al.,, reported 23% being
partially vaccinated among 627 patients.” However, the
same study has given a female preponderance (61.4%) of
vaccinated patients.

Overall, 100 patients have both comorbidities (28.7%).
In single comorbidity, diabetes 74 (21.2%) had a high
prevalence whereas HTN was found in 61 patients (17.5%).
In other studies, HTN as a comorbidity was found to be
the highest prevalence, 16.9% in Guan et al.,'” and 30% in
a retrospective cohort study from Wuhan, by Zhou et al."!
In the same study, the most common comorbidities of
COVID-19 patients were HIN (30%), diabetes (19%),
and 8% coronary heart disease. Both comorbidities (DM
and HTN) were found to be more in the non-sutrvivors in
our study, similar to the above study. In the present study,
diabetes was observed in 21% of patients. Alguwaihes et
al.," reported a high prevalence of 68% DM in 439 of their
subjects. It was also associated with high rates of obesity
in the general population.

The majority of the COVID-19 vaccines are able to
induce (neutralizing antibodies) against the spike protein,
which helps to protect vaccinated individuals from viral
infection.” Efficacious COVID-19 vaccines can rapidly
alert the immune system to produce protective antibodies
against the virus and reduce the duration of hospitalization
due to infection.”

In our study, prolonged hospitalization in the elderly group
is similar to that of middle-aged (25% vs. 23%) (PR=1.09).
The influence of age on prolonged hospitalization is almost
similar in both groups. In this study, among Group 1
vaccinated and unvaccinated patients, the prolonged
hospitalization was apparently reduced to 14.6% against
30.2%. The difference is, however, statistically not
significant (0=3.579, CI=95%). However, there seems to
be a borderline significance and probably this is due to a
low number of cases.

In middle-aged patients (Group 2), the prolonged hospital
stay was 28.1% in the unvaccinated whereas it was 11.76%
in the vaccinated, which was statistically significant
(0=7.07, CI=99%). Thus, it scems to be reasonable to

Group Vaccinated Unvaccinated Characteristics

Total Prolonged stay, n (%) Total, n (%) Prolonged stay, n (%) PR c Cl (%)
Group 1 41 6 (14.6) 86 (67.7) 26 (30.2) 0.483 3.58 95
Group 2 68 8 (11.76) 153 (69.2) 43 (28.1) 0.416 7.07 99

PR: Prevalence ratio, Cl: Confidence interval
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Characteristics Mortality (n = 95) PR
Group 1 Group 2
(n =47), n (%) (n =48), n (%)
Number (alive) 80 (62.9) 173 (78.2)
Number (deaths) 47 (37) 48 (21.71) 1.7
Male: Female ratio 28:19 33:15
Vaccinated: 12:35 10:38
Unvaccinated
Comorbidities 37 30
DM 8 (17) 10 (20.8) 0.817
HTN 8 (17) 6 (12.5) 1.36
Both 21 (44.6) 14 (29.1) 1.53

PR: Prevalence ratio, HTN: Hypertension, DM: Diabetes mellitus

Group Deaths/alive (95/253) Total
Vaccinated Unvaccinated

Group 1 12/29 35/51 47/80

Group 2 10/31 38/115 48/173

OR 1.28 2.07 212

*OR: Odds ratio

assume that in vaccinated groups, irrespective of age,
prolonged hospitalization was drastically halved.

There was not much difference regarding hospitalization
between unvaccinated (20%) and partially vaccinated (18%)
skilled nursing facility residents and staff members in a
study done by Teran et al.” However, the study did not take
the duration of stay for prolonged hospitalization.

Eldetly people with HTN had 4 times the chances of
prolonged hospitalization. For patients with diabetes or
both comorbidities, the risk is similar in both groups for
prolonged hospitalization. In both groups, 102 patients
(29.3%) needed ventilatory support. It is similar to another
Asian study in Saudi Arabia, with 60 (30.2%) patients by
EL-Kady et al.,' and 17.5% in a study by Alguwaihes et
al.* In our study, 15 out of 102 (14.7%), ICU admissions
were hypertensives, whereas a heightened number of
hypertensive ICU admissions in Italy (49%) and in Sweden
(34%) were present according to European center for
disease prevention and control (ECDC)." In our study,
21 out of 102 (20.5%) were diabetic ICU admissions and,
according to ECDC, itis 32% in the USA, 23% in Sweden,
and 17% in Italy had a previous history of diabetes.
Similarly, El-Kady et al., reported 20% of diabetic ICU
admissions." About 36.2% of ICU admissions had both
diabetes and HTN in our study.

The need for assisted ventilation in the elderly is more
for unvaccinated (41.86%) than for vaccinated (29.2%).
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However, the difference is not statistically significant
(0=1.84). In middle-aged patients, the need is more for
unvaccinated (27.4%) than vaccinated (16%), it seems to be
significant (C1=90-95%, 6=3.27) that the need is reduced
by the single shot of vaccination. While considering
unvaccinated patients from our study, it is observed that the
prevalence of assisted ventilation is found to be higher in
elderly patients (38.5%, PR=1.6). The demand for increased
ventilatory support in the elderly is probably due to ageing
or reduced vital capacity due to pulmonary inflammation.

Overall, deaths observed were 95 out of 348 (27%) in our
study, almost similar to the study (28%) done by Zhou et
al.,' but the sample was taken from patients 18 years and
above. Similarly, 55 deaths (27.6%) were seen in a Saudi
Arabian study by EL-Kady et al.,' The highest mortality
was obsetrved in Italy (53.4%),' the USA (39%),"” and Spain
(30.5%),'® from reports obtained. The case fatality rate in
the elderly group patients was found to be 37% whereas
it was 21% in the middle-aged (prevalence ratio: 1.7).
Eldetly people had 1.7 times more risk of mortality than
the middle-aged group. The risk is reduced 4 times in the
middle-aged (27—7%) and 2 times in the elderly (55-26%)
with vaccination in a study by Butt et al.® Overall mortality
in the eldetly group (group 1) is 2 times more often seen
than in the middle-aged group (odds ratio=2.12). While
comparing the mortality in the unvaccinated, the likelihood
of death is twice more often seen in the unvaccinated than
vaccinated (odds ratio=2.07) and regarding the mortality
in the vaccinated group, the elderly were found to be
marginally at risk (odds ratio=1.28). The gross reduction in
a ratio (from 2.07 to 1.28), when compared to unvaccinated
and gross values, is due to vaccination. Once vaccinated,
age is no longer a contributing factor to mortality.

Increased risk of mortality is seen in the elderly who
were unvaccinated and associated with a combination
of comorbidities (DM and HTN, PR=1.53). When
considering single comorbidity as a cause of death,
hypertensive patients were found to have enhanced risk
(PR=1.36). When it is considered for diabetes, there is
no marked difference in the risk of mortality between the
elderly and middle-aged (PR=0.817).

Overall, prolonged hospitalization, need for ventilatory
support, and deaths are also 2 times more common in
males than in females (67%prolonged stay, 63.7% assisted
ventilation, and 64% deaths in the total sample). The same
is observed in a meta-analysis by Pijls et al.,'” and Li et al.”

Limitations of the study

The study was conducted in a single center only. Patients
were partially vaccinated. Even though the vaccination
program started early and in the initial days, many people
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did not get the chance. It may be because of a huge
population or fear of vaccine-induced complications.

CONCLUSION

The present study is an attempt to evaluate the demand
for ventilatory support, hospital stay (morbidity), and
mortality in vaccinated and unvaccinated patients of
COVID-19 after a single dose. Increasing age was
strongly and independently associated with a higher
risk of severe disease or death even in persons with
breakthrough infection. Irrespective of age, the duration
of hospitalization can be reduced even with a single dose
of vaccination. In summary, increasing age, male gender,
and more than one comorbidity are the most important
factors determining poor clinical outcomes in persons with
breakthrough SARS-CoV-2 infection, while vaccination is
associated with a strong protective effect. Older persons
who develop a breakthrough infection, particularly those
with any symptoms, should be quickly evaluated and
monitored for severe outcomes.
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