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Abstract

Background: The clinical picture, outcome of Covid-19 infection and vaccine effectiveness vary in different individuals.
These may depend on multiple variables like age, sex, comorbidities, and immune status against the virus and in
general.
Objective: To describe demography, clinical profile, vaccination status and its impact on clinical outcome of hospi-

talized Covid-19 patients.
Methods: This retrospective study was conducted on hospitalized Covid-19 patients of N.S.C.G.M.C. Khandwa, a

tertiary care centre from central India. The author studied 188 Covid-19 positive admitted patients’ demographic profile,
clinical profile, co-morbidity, vaccination status, clinical outcome and association of these variables to their vaccination
status during second Covid-19 wave in India from first April 2021 to 30th June 2021.
Results: The mean age of study participants was 54.1 years and majority (76.5%) were male. Most patients (71.8%) were

unvaccinated and 47.9% patients had co-morbid conditions, most common was diabetes (28.9%) followed by hyper-
tension (25.6%). Unvaccinated patients had severe lung infection (72%). There was statistically significant difference
between vaccinated and unvaccinated patients in terms of severity of infection, comorbidity, mean baseline SpO2 at
admission and need of supplemental oxygen.
Conclusion: Vaccination decreases severity of infection and need for supplemental oxygen significantly.
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1. Introduction

C ovid-19 pandemic has created a worldwide
menace not only in terms of public health; it

has also affected every aspect of human life and
health, including physical, social and psychological
well-being. With the initial intimidation by rising
cases, the multi-pronged response focused on un-
derstanding transmission, disease and Non-
Pharmacological Interventions (NPIs) in the
population which was followed by search for

effective treatments [1]. The next and more effective
way was vaccine development and mass
vaccination.
Like many countries of the world, India also

started vaccines development to subdue the Covid-
19 pandemic. In India, Covid-19 vaccination pro-
gram started from 16th January 2021, and it pri-
marily employed two vaccines, namely Covishield
and Covaxin [2,3]. Frontline workers were vacci-
nated as quickly as possible, followed by high-risk
population and general population subsequently.
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However, India started to witness the second wave
of Covid-19 since February 2021, with increasing
number of cases reported in all states, including
Madhya Pradesh.
As stated, vaccine efficacy is not always equivalent

to vaccine effectiveness. Effectiveness is defined as
reduced risk of infection or disease among in-
dividuals which is attributed to vaccination, in real
world conditions. The findings of effectiveness
studies in a particular age group or geographical
setting might not predict generalizability. The clin-
ical picture, outcome of Covid-19 infection and
vaccine effectiveness in individuals are heteroge-
neous and dependent on multiple variables
including age, sex, ethnicity, and comorbidities.
Vaccine hesitancy also plays a significant role [4].
From a healthcare perspective it is imperative to
know if the vaccine is effective against severe
infection, hospitalization and mortality and also
various factors associated with them.
Regarding the effectiveness of these vaccines

among the Indian population very few studies are
available. Our study intends to present data of
hospitalized Covid-19 patients at our institute from
central India during the second wave of pandemic.
Such data would be useful for further research on
Covid-19 infection and vaccine effectiveness.

2. Methodology

This retrospective, observational study was con-
ducted around the second Covid-19 wave in India.
The recorded data of patients admitted in Covid
ward from 1st April 2021 to 30th June 2021, were
retrieved from the patient's record section and
vaccination center of Nand Kumar Singh Chouhan
Government Medical College, Khandwa
(NSCGMCK), a main tertiary care Centre of East
Nimar region of Madhya Pradesh, India. Institu-
tional ethics committee approval was obtained (No.
39/IEC/NSCGMCK/2022, dated 01/04/2022).
Covid-19 cases included in the study were hos-

pitalized patients with positive molecular or antigen
test result for Covid-19 within 10 days after symp-
tom onset or patients with a clinical syndrome
consistent with Covid-19.
We included patients only 45 years or more in our

study for more uniform distribution of vaccination
status among study participants. Patients details
such as name, age, gender, vaccination status and
doses, co-morbidity, investigations such as chest
radiography, High resolution computed tomogra-
phy (HRCT) chest, baseline SpO2, course in ward
and clinical outcome (discharge, death or referral to
higher center) were recorded.

The recorded data was tabulated and statistical
analysis was done. Quantitative data variables were
expressed using mean and standard deviation.
c2test was used to find the association between
vaccination status and other clinical variables. Sig-
nificance levels for all analyses were set at the P less
than 0.05.

3. Result

Of total 188 patients, majority (76.5%) were
male. The mean age of study patients was 54.1
years with SD of 8.3 years and 54 (28.7%) patients
were above 60 years of age. A larger proportion of
all patients were unvaccinated (n ¼ 135). In this
study, unvaccinated patients are those who had
not received even a single dose of any kind of
Covid-19 vaccine, which were being given in India
during the study period. We found 53 patients to
be vaccinated, of which only 2 patients had
received both doses of vaccine. However, since
patients who received both doses were admitted
within 14 days of second dose, we had considered
all vaccinated patients as partially vaccinated. For
the purpose of analysis, we divided participants
into two groups single dose vaccinated and
unvaccinated.
Co-morbid medical conditions were present in

47.9% of patients and type II diabetes was the most
common (28.9%) comorbidity followed by hyper-
tension (25.6%) and both diabetes and hypertension
was present in 35.6% patients. Admitted vaccinated
patients had proportionately lower prevalence of
comorbidity as compared to admitted unvaccinated
patients and the difference was statistically
significant.
On comparison of chest radiography finding of

vaccinated and unvaccinated patients, 72% of severe
lung involved patients were unvaccinated, while the
vaccinated patients had milder chest infection
(54%). The chest HRCT facility was not available at
our institution during the study period; hence
HRCT scores of only 45 patients were available. Of
these, 14 patients were vaccinated, among them 10
patients had score equal or less than 13 (total score
25) and four had more than 13 score. Amongst 31
unvaccinated patients, 10 had score less than 13 and
21 had score more than 13. This difference of chest
HRCT score between vaccinated and unvaccinated
was statistically significant.
The mean baseline oxygen saturation of vacci-

nated patients was 83.1 ± 9.9 as compared with
nonvaccinated patients who had 78.2 ± 12.7, the
difference is statistically significant. In our study,
majority of patients (n ¼ 181) needed supplemental

8 JOURNAL OF MEDICINE IN SCIENTIFIC RESEARCH 2023;6:7e11



oxygen. Delivery of oxygen via NRB mask was given
to 97 patients of whom 72% were unvaccinated,
while those who required HFNO/BiPAP, only 27%
were vaccinated. There was no significant difference
between the mean of total ‘stay in the hospital’
among vaccinated (11.42 ± 7.94) and unvaccinated
patients (12.39 ± 7.49).
The clinical outcome varied between vaccinated

and unvaccinated patients, as among vaccinated
patients, 71.7% were discharged from hospital and
26.4% succumbed to death. Whereas from unvacci-
nated group, 65.9% were discharged, 25.9% died
and 8.1% were referred to higher center or took
discharge against medical advice. The difference
was not statistically significant.

4. Discussion

In our study 28.7% patients were aged more than
60 years, one probable reason is initial phased
implementation of vaccination in India [2,3,5]
because of which we could include only people 45
years or more in our study, leading to predomi-
nance of elderly participants. Nonetheless, other
similar studies from India Umakanthan and col-
leagues and Bhatnagar and colleagues [6e8] and
other countries across the globe Wang and col-
leagues and Chilimuri and colleagues [9e16] also
show similar findings. Most plausible argument
proposed can be elderly being high risk population
Rashedi and colleagues [17].
In our study larger proportion of participants were

male (76.6%) similar to other studies from India
Aggarwal and colleagues [7], Ghosh and colleagues
[18], and Suri and colleagues [19]. Men are more
sensitive to SARS-CoV-2 so the male sex is one of
the risk factors for Covid-19 Chen and colleagues
[20].
In the study, out of 53 participants, only two had

received both doses and the rest 51 had received
only one dose of either vaccine. Suri and colleagues,
conducted similar hospital based study involving a
cohort of 2080 hospitalized patients in India, from
April to June 2021 and found that 86.2% were
partially vaccinated among Covaxin recipients and
90.1% were partially vaccinated among Covishield
recipients Suri and colleagues [19]. Another muti-
centric, hospital based, case control study from
India conducted by Tarun et al., from MayeJuly
2021, on participants aged more than 45, found 8%
cases as fully vaccinated, 18% cases partially vacci-
nated and 71.3% cases as unvaccinated Bhatnagar
and colleagues [8]. A larger proportion of unvacci-
nated participants in our study were probably due
to phased implementation of vaccination in India

before and during the study period and also due to
vaccine hesitancy and vaccine resistance among
people in the beginning, leading to lesser number of
vaccinated people. Umakanthan and colleagues
conducted a longitudinal online survey in India
covering 3000 people and found 41.5% having vac-
cine hesitancy and vaccine resistance Jaiswal and
colleagues [4]. A large number of participants had
received only single dose, initially due to vaccine
shortage and subsequently, despite vaccine avail-
ability, due to changes in guidelines on the interval
between doses Victor and colleagues [21].
Nearly half patients had associated co-morbid-

ities. This was expected as the prevalence of multi-
ple chronic conditions among individuals increases
with age. Approximately one in four adults have two
or more chronic conditions and half of older adults
have three or more chronic condition Boyd and
colleagues [22]. Diabetes was the most common
comorbid medical condition (28.9%) followed by
hypertension (25.6%). Amit et al., and Suri and
colleagues also found diabetes and hypertension as
most common co-morbid conditions Aggarwal and
colleagues [7] and Suri and colleagues [19].
Admitted vaccinated patients had proportionately
lower prevalence of comorbidity as compared with
admitted unvaccinated patients and the difference
was statistically significant. The probable reason
could be vaccine hesitancy leading to lesser vacci-
nation among very aged people with multiple
comorbidities during the initial phase of vaccination
in India. Other possible reasons could be that
initially frontline workers and their relatives/ac-
quaintances had taken vaccinations, they are pre-
sumed to be more health conscious people with
easy access to medical treatment and hence lesser
comorbidities.
On comparing the Covid-19 related morbidity,

chest imaging (HRCT chest) in vaccinated and
unvaccinated patients there was significant differ-
ence. Vaccinated patients were found to have
comparatively milder lung infection. This finding is
comparable to findings of Suri and colleagues,
Peter et al. (2021) and Ghosh and colleagues. Chest
imaging plays an important role in both assess-
ment of disease extent and follow-up Hosseiny and
colleagues [23]. Similarly, there was statistically
significant difference between the mean baseline
oxygen saturation (SpO2) at the time of admission,
of vaccinated patients (83.1 ± 9.9) and unvaccinated
patients (78.2 ± 12.7). On comparing the mode of
supplemental oxygen delivery, indirectly reflecting
the amount of oxygen needed and severity of
illness, 53.6% of total patients needed supple-
mental oxygen via NRB (nonrebreather mask), of
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which slightly more than half (51.9%) were unvac-
cinated, whereas those who required high flow
nasal oxygen (HFNO) or BiPAP (46.4%),73% pa-
tients were unvaccinated. Daher and colleagues
[24], in their study concluded that patients with
Covid-19 who require oxygen therapy, need long-
term inpatient and supplemental oxygen care,
hence it can be argued that vaccination was helpful
in reducing the severity of infection and the need of
supplemental oxygen. Akashneel et al. 2021, stud-
ied ‘Covid-19 vaccine efficacy in preventing the
disease and reducing the disease severity from
India‘, and found significant protective effects of
not just complete vaccination but partial vaccina-
tion also, similar to our findings Bhattacharya and
colleagues [25].
The clinical outcome varied between vaccinated

and unvaccinated patients, as from former group,
71.7% were discharged from hospital and 26.4%
succumbed to death. Whereas from unvaccinated
group, 65.9% were discharged, 25.9% died and 8.1%
were referred to higher center or took discharge
against medical advice. However the difference was
not statistically significant probably due to higher
referral rate and taking discharge against medical
advice among unvaccinated group. This finding is in
contrast with other studies from India, probably due
to limited age group (45 and above), smaller sample
size, incomplete vaccinations and hospital-based
sample in our study, these also being limitations of
our study. In our study, being retrospective in na-
ture, we could not follow-up study participants and
hence long-term complications of Covid-19 among
vaccinated and unvaccinated discharged patients
could not be studied. The study results also may
lack generalizability.

4.1. Conclusions

In conclusion, The effect of single dose of vaccine
in reducing the severity of the Covid-19 disease was
also significantly observed. The single dose of
Covid-19 vaccine also helped in creating significant
difference in severity of infection, comorbidity,
mean baseline SpO2 at admission and need of
supplemental oxygen.

Conflicts of interest

None declared.

Institutional Review Board (IRB) Approval
Number

No. 39//IEC/NSCGMCK/2022, date: 01/04/2022.

References

[1] Chatterjee K, Chatterjee K, Kumar A, Shankar S. Healthcare
impact of COVID-19 epidemic in India: a stochastic mathe-
matical model. Med J Armed Forces India 2020;76:147e55.
https://doi.org/10.1016/j.mjafi.2020.03.022.

[2] Covid -19 vaccine operational guideline, updated as on 28
December 2020. Ministry of health and family welfare, gov-
ernment of India. (2020). [Accessed 25 April 2021].

[3] Guidance note for COWIN 2.0. (2020). [Accessed 7 July 2021].
[4] Jaiswal A, Subbaraj V, Vivian Thangaraj JW, Murhekar MV,

Muliyil J. COVID-19 vaccine effectiveness in preventing
deaths among high-risk groups in Tamil Nadu, India. Indian
J Med Res 2021;153:689e91.

[5] Frequently asked questions on Co-WIN. 2020. Accessed, .
[Accessed 25 July 2021].

[6] Umakanthan S, Patil S, Subramaniam N, Sharma R. COVID-
19 vaccine hesitancy and resistance in India explored
through a population-based longitudinal survey. Vaccines
2021;9:1064.

[7] Aggarwal A, Shrivastava A, Kumar A, Ali A. Clinical and
epidemiological features of SARS-CoV-2 patients in SARI
ward of a tertiary care centre in New Delhi. J Assoc Phys
India 2020 Jul;68(7):19e26. PMID: 32602676.

[8] Bhatnagar T, Chaudhuri S, Ponnaiah M, Yadav PD,
Sabarinathan R, Sahay RR, et al. Effectiveness of BBV152/
Covaxin and AZD1222/Covishield vaccines against severe
COVID-19 and B.1.617.2/Delta variant in India, 2021: a multi-
centric hospital-based case-control study. Int J Infect Dis 2022
Sep;122:693e702. https://doi.org/10.1016/j.ijid.2022.07.033. Epub
2022 Jul 16. PMID: 35843496; PMCID: PMC9288262.

[9] Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical
characteristics of 138 hospitalized patients with 2019 novel
coronavirus-infected pneumonia in Wuhan, China. JAMA
2020 Mar 17;323(11):1061e9. https://doi.org/10.1001/jama.
2020.1585. Erratum in: JAMA. 2021 Mar 16;325(11):1113.
PMID: 32031570; PMCID: PMC7042881.

[10] Richardson S, Hirsch JS, Narasimhan M, Crawford JM,
McGinn T, Davidson KW, et al. Presenting characteristics,
comorbidities, and outcomes among 5700 patients hospitalized
with COVID-19 in the New York city area. JAMA 2020 May 26;
323(20):2052e9.https://doi.org/10.1001/jama.2020.6775.Erratum
in: JAMA. 2020 May 26;323(20):2098. PMID: 32320003; PMCID:
PMC7177629.

[11] Argenziano MG, Bruce SL, Slater CL, Tiao JR, Baldwin MR,
Barr RG, et al. Characterization and clinical course of 1000
patients with coronavirus disease 2019 in New York: retro-
spective case series. BMJ 2020 May 29;369:m1996. https://
doi.org/10.1136/bmj.m1996. PMID: 32471884; PMCID:
PMC7256651.

[12] Petrilli CM, Jones SA, Yang J, Rajagopalan H, O'Donnell L,
Chernyak Y, et al. Factors associated with hospital admission
and critical illness among 5279 people with coronavirus
disease 2019 in New York city: prospective cohort study. BMJ
2020 May 22;369:m1966. https://doi.org/10.1136/bmj.m1966.
PMID: 32444366; PMCID: PMC7243801.

[13] Grasselli G, Zangrillo A, Zanella A, Antonelli M, Cabrini L,
Castelli A, et al. Baseline characteristics and outcomes of
1591 patients infected with SARS-CoV-2 admitted to ICUs of
the Lombardy region, Italy. JAMA 2020 Apr 28;323(16):
1574e81. https://doi.org/10.1001/jama.2020.5394. Erratum in:
JAMA. 2021 May 25;325(20):2120. PMID: 32250385; PMCID:
PMC7136855.

[14] Grasselli G, Greco M, Zanella A, Albano G, Antonelli M,
Bellani G, et al. Risk factors associated with mortality among
patients with COVID-19 in intensive care units in Lombardy,
Italy. JAMA Intern Med 2020 Oct 1;180(10):1345e55. https://
doi.org/10.1001/jamainternmed.2020.3539. Erratum in: JAMA
Intern Med. 2021 Jul 1;181(7):1021. PMID: 32667669; PMCID:
PMC7364371.

[15] Suleyman G, Fadel RA, Malette KM, Hammond C, Abdulla H,
Entz A, et al. Clinical characteristics and morbidity associated

10 JOURNAL OF MEDICINE IN SCIENTIFIC RESEARCH 2023;6:7e11

https://doi.org/10.1016/j.mjafi.2020.03.022
https://doi.org/10.1016/j.ijid.2022.07.033
https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1001/jama.2020.6775
https://doi.org/10.1136/bmj.m1996
https://doi.org/10.1136/bmj.m1996
https://doi.org/10.1136/bmj.m1966
https://doi.org/10.1001/jama.2020.5394
https://doi.org/10.1001/jamainternmed.2020.3539
https://doi.org/10.1001/jamainternmed.2020.3539


with coronavirus disease 2019 in a series of patients in metro-
politan detroit. JAMA Netw Open 2020 Jun 1;3(6):e2012270.
https://doi.org/10.1001/jamanetworkopen.2020.12270. PMID:
32543702; PMCID: PMC7298606.

[16] Chilimuri S, Sun H, Alemam A, Mantri N, Shehi E, Tejada J,
et al. Predictors of mortality in adults admitted with COVID-
19: retrospective cohort study from New York city. West J
Emerg Med 2020 Jul 8;21(4):779e84. https://doi.org/10.5811/
westjem.2020.6.47919. PMID: 32726241; PMCID: PMC7390589.

[17] Rashedi J, Mahdavi Poor B, Asgharzadeh V, Pourostadi M,
Samadi Kafil H, Vegari A, et al. Risk factors for COVID-19.
Infez Med 2020 Dec 1;28(4):469e74. PMID: 33257620.

[18] Ghosh S, Shankar S, Chatterjee K, Chatterjee K, Yadav AK,
Pandya K, et al. COVISHIELD (AZD1222) VaccINe effec-
tiveness among healthcare and frontline Workers of INdian
Armed Forces: interim results of VIN-WIN cohort study.
Med J Armed Forces India 2021 Jul;77(Suppl 2):S264e70.
https://doi.org/10.1016/j.mjafi.2021.06.032. Epub 2021 Jul 26.
PMID: 34334892; PMCID: PMC8313084.

[19] Suri TM, Ghosh T, Arunachalam M, Vadala R, Vig S,
Bhatnagar S, et al. Comparison of in-hospital COVID-19
related outcomes between COVISHIELD and COVAXIN re-
cipients. Lung India 2022 MayeJun;39(3):305e6. https://
doi.org/10.4103/lungindia.lungindia_141_22. PMID: 35488692;
PMCID: PMC9200197.

[20] Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al.
Epidemiological and clinical characteristics of 99 cases of
2019 novel coronavirus pneumonia in Wuhan, China: a
descriptive study. Lancet 2020 Feb 15;395(10223):507e13.

https://doi.org/10.1016/S0140-6736(20)30211-7. Epub 2020 Jan
30. PMID: 32007143; PMCID: PMC7135076.

[21] Victor PJ, Mathews KP, Paul H, Mammen JJ, Murugesan M.
Protective effect of COVID-19 vaccine among health care
workers during the second wave of the pandemic in India.
Mayo Clin Proc 2021;96:2493e4.

[22] Boyd CM, Fortin M. Future of multimorbidity research: how
should understanding of multimorbidity inform health sys-
tem design? Public Health Rev 2010;32:451e74.

[23] Hosseiny M, Kooraki S, Gholamrezanezhad A, Reddy S,
Myers L. Radiology perspective of coronavirus disease 2019
(COVID-19): lessons from severe acute respiratory syndrome
and Middle East respiratory syndrome. AJR Am J Roent-
genol 2020;214:1078e82.

[24] Daher A, Balfanz P, Aetou M, Hartmann B, Müller-
Wieland D, Müller T, et al. Clinical course of COVID-19
patients needing supplemental oxygen outside the intensive
care unit. Sci Rep 2021 Jan 26;11(1):2256. https://doi.org/
10.1038/s41598-021-81444-9. PMID: 33500431; PMCID:
PMC7838409.

[25] Bhattacharya A, Ranjan P, Ghosh T, Agarwal H, Seth S,
Maher GT, et al. Evaluation of the dose-effect association
between the number of doses and duration since the last
dose of COVID-19 vaccine, and its efficacy in preventing
the disease and reducing disease severity: a single centre,
cross-sectional analytical study from India. Diabetes Metab
Syndr 2021 SepeOct;15(5):102238. https://doi.org/10.1016/
j.dsx.2021.102238. Epub 2021 Jul 30. PMID: 34364299; PM
CID: PMC8321688.

JOURNAL OF MEDICINE IN SCIENTIFIC RESEARCH 2023;6:7e11 11

https://doi.org/10.1001/jamanetworkopen.2020.12270
https://doi.org/10.5811/westjem.2020.6.47919
https://doi.org/10.5811/westjem.2020.6.47919
https://doi.org/10.1016/j.mjafi.2021.06.032
https://doi.org/10.4103/lungindia.lungindia_141_22
https://doi.org/10.4103/lungindia.lungindia_141_22
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1038/s41598-021-81444-9
https://doi.org/10.1038/s41598-021-81444-9
https://doi.org/10.1016/j.dsx.2021.102238
https://doi.org/10.1016/j.dsx.2021.102238

	A Comparative Study of Clinical Profile of Hospitalized COVID-19 Patients in Relation to Their Vaccination Status
	Recommended Citation

	A comparative study of clinical profile of hospitalized COVID-19 patients in relation to their vaccination status
	1. Introduction
	2. Methodology
	3. Result
	4. Discussion
	4.1. Conclusions

	Conflicts of interest
	Institutional Review Board (IRB) Approval Number
	References


