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Abstract 

Background: A thorough grasp of the benefits of COVID-19 vaccination requires consideration of disease attenuation, 
determined as whether people who develop COVID-19 in spite of vaccination have lower disease severity than 
unvaccinated people.  
Objective: To determine the frequency of vaccination history in patients with corona virus disease and to compare the 
frequency of admission of corona virus infected patients with or without history of vaccination against corona virus disease. 
Methods: This comparative cross-sectional study was carried out from 03rd December 2022 to 03rd  June 2023 and included 
60 patients from Department of Medicine Unit I , Bahawalpur Victoria Hospital (BVH), Bahawalpur, Pakistan. Patients were 
assessed for their history of prior COVID-19 vaccination and were subsequently categorized into vaccinated and 
unvaccinated groups accordingly. The frequency of hospital admission was then compared between the two groups to 
evaluate the association between vaccination status and disease severity. Data were entered and analyzed using SPSS 
version 26.   
Results:  Overall mean age was 35.05±8.99 years with male predominance (63.3%, n=38) and 36.7% (n=22) females. Among 
co-morbidities studied, smoking was found in 18.3% (n=11), hypertension 21.7% (n=13) and diabetes mellitus was 20.0% 
(n=12). Total of 60 patients, 51.7% (n=31) had history of COVID vaccination and the frequency of admission in hospital was 
35.0% (n=21). Both groups were compared for admission for COVID, 14.3% (n=3) had admission for COVID in patients 
with COVID vaccination and 85.7% (n=18) had admission for COVID in patients without vaccination, (p=0.001). 
Conclusion: We concluded that hospital admission was significantly less among patients with history of COVID-19 
vaccination.  
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Introduction 

oronavirus disease 2019 (COVID-19), triggered 
by severe acute respiratory syndrome corona-

virus-2 (SARS-CoV-2), emerged in Wuhan, China in 
late 2019 and rapidly progressed into a global pand-
emic, posing a significant threat to international 
health systems. Several countries experienced multi-
ple waves of infections, often demonstrating a recur-
ing pattern with peaks in spring and during late 
summer or early autumn.1–5 Pakistan reported its first 
confirmed case on February 26, 2020, after which 
SARS-CoV-2 spread rapidly across the country, plac-
ing substantial pressure on an already resource-
constrained healthcare infrastructure.6 In response, 
global and national public health authorities empha-
sized the urgent need for vaccine development, 
which led to the rapid production and distribution of  
 

 
 

highly effective vaccines.7 Despite the availability of 
effective vaccines, vaccine hesitancy persisted in 
Pakistan, where only 48.9% of individuals demons-
trated a positive attitude toward vaccination.8 Altho-
ugh COVID-19 vaccines have shown excellent 
efficacy in clinical trials and real-world settings, 
breakthrough infections among vaccinated individ-
uals continue to occur.9-10 Nevertheless, vaccinated 
individuals who develop COVID-19 typically experi-
ence less severe disease, reduced hospitalization 
rates, and fewer complications than unvaccinated 
individuals.10 Several studies have demonstrated the 
protective effect of vaccination against severe dise-
ase. One study reported that hospitalization rates 
were 11.8% in vaccinated patients compared to 
15.35% in unvaccinated patients.11 Another study 
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found a hospitalization rate of only 15.8% among 
vaccinated individuals, while 54.8% of unvaccinated 
individuals required admission (p< 0.05).12 This 
evidence highlights the crucial role of vaccination in 
mitigating disease severity and reducing healthcare 
burden. Radiological imaging has been instrumental 
in assessing COVID-19 severity and progression. 
Characteristic chest CT findings include multifocal 
ground-glass opacities, bilateral involvement, and 
rapid parenchymal progression. Such features 
correlate strongly with disease severity and are more 
pronounced in severe or unvaccinated cases. 
Multifocal ground-glass patterns and consolidations 
are regarded as hallmark findings of viral pneu-
monitis and serve as valuable diagnostic markers 
during clinical evaluation. Immunologic studies have 
further demonstrated robust antibody responses 
following mRNA vaccination, with evidence sugg-
esting stronger responses associated with the mRNA-
1273 vaccine compared to BNT162b2, likely due to 
differences in antigen content or dosing intervals.13 
Waning immunity over time has been observed, 
particularly during circulation of variants such as 
Delta; however, vaccinated individuals still experi-
ence significantly lower rates of severe disease and 
hospitalization than unvaccinated individuals.14-15 
Although vast literature exists globally on the effects 
of COVID-19 vaccination on disease severity and 
hospitalization, there is a lack of local data from 
Pakistan on how vaccination status influences 
hospitalization among COVID-19 positive patients. 
Understanding real-world vaccine effectiveness in 
our local population is essential for guiding health 
policy, optimizing immunization programs, and 
improving preparedness for future outbreaks. The 
COVID-19 vaccines cut hospitalization risk by 40% 
against current variants and Pakistani hospital data 
show unvaccinated patients face far worse outcomes 
of severe disease. Most local studies only look at 
severity after admission, not whether vaccination 
reduces the chance of being admitted at all. With 
vaccine uptake still uneven in parts of Pakistan, 
directly measuring this gap would give clearer, 
locally-relevant evidence to guide vaccination policy 
and hospital resource planning.  
Therefore this study was conducted to determine the 
frequency of vaccination history in patients with 
corona virus disease and to compare the frequency of 
admission of corona virus infected patients with or 

without history of vaccination against corona virus 
disease.  
 

Methods 
This comparative cross-sectional study was carried 
out in Department of Medicine, Unit I, Bahawalpur 
Victoria Hospital (BVH), Bahawalpur, Pakistan for a 
period of six months from 03-12-2022 to 03-06-2023. 
The Institutional Ethical Review Board, Quaid-e-
Azam Medical College, Bahawalpur granted ethical 
approval for the study (No. 736/ DME/ QAMC 
Bahawalpur). Sample size calculation was done by 
using WHO calculator, of 60 patients is calculated 
with 95% confidence level, 13% margin of error and 
percentage of vaccination history i.e. 48.9%8 in 
patients attending emergency of COVID symptoms. 
Non probability, consecutive sampling was used. All 
the patients aged 16-75 years and above with the 
confirmed diagnosis of COVID-19 via PCR or rapid 
antigen testing, cases with a clearly documented and 
verifiable vaccination history, Patients presenting to 
the hospital for COVID-19-related evaluation during 
the study period.  Cases with complete medical reco-
rds sufficient to determine demographic details, 
vaccination status, and hospital admission outcome, 
patients who were willing to take a part of study 
were included. However patients aged <18 years, 
with unclear or unverifiable vaccination history, 
incomplete vaccination course, COVID-19 diagnosis 
without confirmatory testing, immune-compromised 
patients, patients with incomplete medical records 
and patients transferred in from another facility were 
excluded. Informed consent was obtained from each 
patient. Demographic information including name, 
age, gender, BMI, history of hypertension (blood 
pressure ≥140/90mmHg), history of smoking (>5 
pack year), history of diabetes, duration of previous 
COVID episode, were noted. Then patients were 
evaluated for history of vaccination. Then patients 
were admitted with severe symptoms. All this 
information was recorded on proforma. Data was 
entered and analyzed through in SPSS version 26. 
Quantitative variables like age, BMI, duration of 
previous episode of COVID, were presented as mean 
and standard deviation. Qualitative variables like 
gender, smoking, hypertension, diabetes, h/o 
vaccination status and admission for COVID, were 
presented as frequency and percentage. Data was 
stratified for age, gender, BMI, smoking, hyper-
tension, diabetes, duration of previous episode of 
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COVID. Chi-square test was applied to compare 
admission in patients with or without vaccination. P–
value ≤ 0.05 was considered as significant. 

Results  
A total of 60 patients fulfilling the inclusion criteria 
were enrolled in this study. Most patients (73.3%) 
were in the 16-40 years age group, with a mean age 
of 35.05±8.99 years. The mean BMI was 27.06 ± 
3.91kg/m2 , and the mean duration since a previous 
COVID-19 episode was 3.06 ± 2.81 months. Males 
comprised of 63.3% of the study population. The 
frequencies of smoking, hypertension and diabetes 
mellitus were 18.3%, 21.7% and 20.0% respectively. 
Overall, 51.7% of the participants had received 
COVID vaccination. Hospital admission due to sev-
ere COVID-19 occurred in 35.0% (n=21) of patients 
(Table-1). A statistically significant difference was 
found between vaccinated and unvaccinated groups; 
only 14.3% of vaccinated individuals required admi-
ssion compared to 85.7% of unvaccinated patients 
(p=<0.001), including a strong protective effect of 
vaccination (Table-2). Further stratification by age, 
gender, BMI, smoking status, hypertension, diabetes 
and duration of the previous COVID-19 episode 
revealed that vaccinated individuals generally 
demonstrated lower rates of hospital admission 
across all categories. Statistical significance was retai-
ned in larger subgroups, whereas smaller subgroups 
didn’t reach significance, however the overall pattern 
uniformly favored vaccination (Table-3 & Table-4).  
Table 1: Demographic Characteristics of the Sample (N=60)  

Variable Frequency Percentage 

Age 
16-40 
41-75 

44 
16 

73.3 
26.7 

Gender 
Male 

Female 
38 
22 

63.3 
36.7 

Smoking 
Status 

Yes 
No 

11 
49 

18.3 
81.7 

Hypertension 
 

Yes 
No 

13 
47 

21.7 
78.3 

Diabetes 
Mellitus 

 

Yes 
No 

12 
48 

20.0 
80.0 

History of 
vaccination 

status 

Yes 
No 

31 
29 

51.7 
48.3 

Admission for 
COVID 

 

Yes 
No 

21 
39 

35.0 
65.0 

BMI (kg/m2) 27.06±3.91 kg/m2 

Duration of previous 
episode of COVID 

3.06±2.81 months 

Table 2: Comparison of Admission for COVID in Patients with 
or without Vaccination using Chi-square Test  (N=60) 
 

Admission 
for COVID 

Groups 

Total 
p 

value 
Patients with 

COVID 
vaccination 

Patients 
without 
COVID 

vaccination 

Yes 3 (14.3%) 18 (85.7%) 
21 

(100.0%) 
 

<0.001 

No 28 (71.8%) 11 (28.2%) 
39 

(100.0%) 
 

Total 31 (51.7%) 29 (48.3%) 
60 

(100.0%) 
 

Table 3: Stratification of Vaccination Status Based on Patients 
Characteristics 

Groups Vaccinated 
n (%) 

Unvaccinated n 
(%) 

p-value 

Age Group 

    16–40 years 
    41–75 years 

 
24 (54.5%) 
7 (43.8%) 

 
20 (45.5%) 
9 (56.2%) 

 
0.563 

Gender 
    Male 

    Female 

 
26 (68.4%) 
5 (22.7%) 

 
12 (31.6%) 
17 (77.3%) 

 
0.001 

Body Mass Index 
Group 

    17–25 kg/m² 
    >25 kg/m² 

 
8 (47.1%) 

23 (53.5%) 

 
9 (52.9%) 

20 (46.5%) 

 
0.777 

Smoking 

    Yes 
    No 

 
7 (63.6%) 

24 (49.0%) 

 
4 (36.4%) 

25 (51.0%) 

 
0.509 

Hypertension 
    Yes 
    No 

 
5 (38.5%) 

26 (55.3%) 

 
8 (61.5%) 

21 (44.7%) 

 
0.355 

Diabetes 
Mellitus 

    Yes 
    No 

 
5 (41.7%) 

26 (54.2%) 

 
7 (58.3%) 

22 (45.8%) 

 
0.527 

Duration of 
Previous COVID 

Episode 
    1st episode 
    1–3 months 
    >3 months 

 
 

11 (50.0%) 
8 (66.7%) 

12 (46.2%) 

 
 

11 (50.0%) 
4 (33.3%) 

14 (53.8%) 

 
 

0.491 

Table 4: Stratification of Vaccination Status with Admission 
Based on Patients Characteristics (N= 60) 

Group Admitted 
Vaccinated 

n (%) 

Admitted 
Unvaccinate

d n (%) 

p-value 

Age    

16–40 years 2 (13.3) 13 (86.7) <0.001 

41–75 years 1 (16.7) 5 (83.3) 0.145 

Gender    

Male 3 (23.1) 10 (76.9) <0.001 

Female 0 (0.0) 8 (100.0) 0.115 

Body Mass 
Index 

   

17–25 kg/m² 1 (14.3) 6 (85.7) 0.050 

>25 kg/m² 2 (14.3) 12 (85.7) 0.001 
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Smoking    

Yes 1 (25.0) 3 (75.0) 0.088 

No 2 (11.8) 15 (88.2) <0.001 

Hypertension    

Yes 1 (16.7) 5 (83.3) 0.266 

No 2 (13.3) 13 (86.7) <0.001 

Diabetes 
Mellitus 

   

Yes 1 (16.7) 5 (83.3) 0.242 

No 2 (13.3) 13 (86.7) <0.001 

Duration of 
Previous 
COVID 
episode 

   

First episode 1 (11.1) 8 (88.9) 0.008 

1–3 months 0 (0.0) 2 (100.0) 0.091 

>3 months 2 (20.0) 8 (80.0) 0.051 

Discussion 

In this study a total of 60 patients were included, with 
a mean age of 35.05±8.99 years with majority of pati-
ents (73.3%) were young-to-middle-aged adults (16–
40 years), providing a distinct look at COVID-19 
hospitalization risks, which traditionally skew tow-
ard much older populations along with male predo-
minance. This demographic distribution is consistent 
with a study conducted by Alnemari RF et al16 who 
enrolled 1,058 COVID-19 patients and noted a 
median cohort age of 34 years and male dominance 
at 59.5% in their study cohort. In contrast, in the 
prospective cohort study conducted by Sayeed MA et 
al.17 a higher baseline median age (IQR 50–70) was 
documented, with relatively lower median age in 
unvaccinated (50–68) individuals compared to vacci-
nated (54–72). Inconsistently, in the study conducted 
by Mollarahimi-Maleki F et al18 reported a consid-
erably higher mean mage of 59.2±17 years. The 
disparity in the mean age across studies may be 
attributed to differences in regional population struc-
tures, the timing of data collection, and hospital 
admission criteria. In this study, overall 51.7% of the 
participants had received COVID vaccination. This 
vaccination rate is higher than that reported in the 
study published by Garduño-Orbe B et al19 who 
reported at least a single dose of vaccination in 
31.45% of patients during the early pandemic phase. 
In our study subjects, the mean duration since a 
previous COVID-19 episode was 3.06 ± 2.81 months, 
reflecting a relatively short window of natural imm-
unity. This finding is in line with study carried out by 
Biggerstaff BJ et al20 who reported 89.1 days of mean 
time to reinfection, translating to 2.97 months. 

Consistently, the study of Pinto LM et al21 reported 
60 days of median duration between the reinfection 
with COVID-19 and the first episode of infection 
(IQR 51–108 days). In the present study, hospital 
admission due to severe COVID-19 occurred in 35.0% 
of patients, and only 14.3% of vaccinated individuals 
required admission compared to 85.7% of unvacci-
nated patients, with a statistically significant differ-
ence between vaccinated and unvaccinated groups 
(p=<0.001), suggesting a strong protective effect of 
vaccination against severe clinical progression. In 
agreement with these findings, in the study conduc-
ted by Garduño-Orbe B et al19 reported that unvacc-
inated individuals are significantly more likely to get 
hospitalization compared to vaccinated individuals 
(OR = 0.38). Comparable findings were reported in 
the study conducted by Corsaro A et a.22 who found 
that vaccination has a strong protective effect against 
severe outcomes in hospitalized patients, with a 
relative risk  among males (RR=0.14) and females 
(RR=0.16). 
In the current study, males comprised the majority of 
the vaccinated group (68.4%), while females constit-
uted the overwhelming majority of the unvaccinated 
cohort (77.3%), with a statistically significant baseline 
disparity in gender distribution according to vaccine-
ation (p = 0.001). Conversely, statistically no signifi-
cant baseline variations were detected between vacci-
nated and unvaccinated groups according to age 
distribution (p = 0.563), Body Mass Index (BMI) 
categories (p = 0.777), diabetes mellitus (p = 0.527), or 
the duration since a previous COVID-19 episode (p = 
0.491). Partially consistent with these findings, in the 
study carried out by Bajpai J et al23 male patients were 
more commonly vaccinated (84.20% vs 61.80%), 
while female gender showed predominance of unva-
ccinated (38.20% vs 15.80%) individuals. They 
additionally found that the difference between the 
vaccination status of males (p= 0.057) was statistically 
not significant, while differences between the vacc-
ination status of age groups (p=0.031), hypertensive 
(p=0.008) and diabetic (p=0.013) patients were 
statistically significant. The gender disparity in 
vaccine distribution observed in our cohort may be 
explained by distinct socio-behavioral and occupa-
tional dynamics. Conversely, the high rate of vaccine 
hesitancy among females may stem from widely 
circulating gender-specific misinformation during 
the pandemic, especially concerning fertility, reprod 
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uctive health, and menstrual alterations.  
In this series, among young-to-middle-aged adults 
(16–40 years), unvaccinated (86.7%) patients were 
significantly more likely to require hospital admi-
ssion compared to their vaccinated (13.3%) counter-
parts (p < 0.001). However, despite higher proportion 
of hospitalizations in unvaccinated (83.3%) older age 
group (41–75 years), no significant difference was 
noted (p = 0.145). This finding aligns with a study 
conducted by Garduño-Orbe B et al19 who reported 
that older age patients were significantly more likely 
to be hospitalized (OR = 1.09). In agreement, study 
carried out by Cai G et al24 reported significant 
association between older age and higher likelihood 
of hospitalization (OR = 1.051). The lack of statistical 
significance in the older age group in our study may 
be due to the smaller sample size, but the trend 
toward higher hospitalization among unvaccinated 
older adults is consistent with the known increased 
risk of severe disease in this population.  
In the present study, unvaccinated males experi-
enced a significantly higher rate of hospital admi-
ssion compared to vaccinated males (76.9% vs. 
23.1%), (p < 0.001). In contrast, although all of the 
hospitalized female patients were unvaccinated, 
difference in hospital admission did not reach the 
statistical significance within the female subgroup (p 
= 0.115). Corresponding to these findings, in the 
study 0by Cai G et al24 female gender showed a lower 
overall risk of COVID-19 hospitalization than males 
(OR: 0.713), with additional reduction in hospita-
lization risk in females (OR: 0.516) by vaccination. 
The stronger protective effect of vaccination in males 
observed in our study may be related to the higher 
baseline risk of severe outcomes in males and 
potential differences in immune response to 
vaccination between genders. 
In the current study, highly pronounced trend of 
hospitalization was noted across healthy individuals 
(17–25 kg/m²) and overweight/obese patients (BMI 
>25 kg/m²), with each group showing an identical 
and greater proportion of unvaccinated hospitalized 
patients (85.7%). However, highly significant differ-
ence was noted in hospital admissions among 
overweight/obese subgroup (p = 0.001). Meanwhile, 
a comparable trend was observed among individuals 
with a normal BMI (17–25 kg/m²), which marginally 
approached statistical significance (p = 0.050). 
Consistent findings were documented in the study 

conducted by Cai G et al,24 who noted a strong 
correlation between obesity and hospitalization (OR: 
4.025). Consistently, in the study carried out by Van 
Der Klaauw AA et al25 found a strong relationship 
between BMI beyond 40kg/m² and significantly 
increased rate of hospitalization with COVID-19 
infection, with 76% higher likelihood of hospitali-
zation in vaccinated individuals (aRR 1.76, 95% CI 
1.60–1.94).  
In this cohort, statistically significant proportion of 
unvaccinated admissions were non-smokers (88.2%, 
p < 0.001), non-hypertensive individuals (86.7%, p < 
0.001), and non-diabetic patients (86.7%, p < 0.001). 
Meanwhile, despite the fact that the majority of 
hospitalized patients with high risk behaviors or 
comorbid conditions, such as smoking (75.0%, p = 
0.088), hypertension (83.3%, p=0.266), or diabetes 
(83.3%, p=0.242) were unvaccinated, the differences 
between the vaccinated and unvaccinated admi-
ssions did not reach statistical significance. These 
findings highlight that while vaccination reduces the 
overall risk of hospitalization, comorbidities still play 
a significant role in determining outcomes. Aligning 
with these findings, the study conducted by 
Garduño-Orbe B et al19 found that among 
unvaccinated patients, smoking, obesity, and 
hypertension (OR = 4.75, OR = 3.85, and OR = 2.94 
respectively) increased the likelihood of 
hospitalization, while among those who had received 
vaccination, diabetes mellitus and hypertension (OR 
= 3.62 and OR = 2.88 respectively) were key 
predictors of hospitalization, suggesting that while 
vaccination reduces the overall risk of hospitali-
zation, comorbidities still play a significant role in 
determining outcomes.  
Additionally in this study, unvaccinated patients 
experiencing their first documented COVID-19 epi-
sode (88.9%) were significantly more likely to be 
hospitalized compared to vaccinated individuals 
(11.1%), p = 0.008. However, difference between the 
vaccinated and unvaccinated hospitalized patients 
among those with a history of 1–3 months of COVID-
19 episode (p = 0.091) or greater than 3 months (p = 
0.051) prior to hospitalization was statistically not 
significant. This finding is consistent with studies 
conducted by Porru S et al26 found that symptomatic 
SARS-CoV-2 breakthrough infections among 
healthcare workers rose from 70.5% when measured 
less than 64 days post-booster to 86.2% when more 
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than 130 days have elapsed. The shorter interval 
between the episodes in our study may have conf-
erred some protection, but the small sample size 
limited the ability to detect statistically significant 
differences. 

Conclusion  
 
 

In current study we compared the frequency of 
admission of corona virus infected patients with or 
without history of vaccination against corona virus 
disease. We found that total of 60 patients, 14.3% 
(n=3) had admission for COVID in patients with 
COVID vaccination and 85.7% (n=18) had admission 
for COVID in patients without vaccination. 
(p=<0.001). We concluded that hospital admission 
was significantly less among patients with history of 
COVID-19 vaccination. 

Ethical Approval: The Institutional Ethical Review Board, 
Quaid-e-Azam Medical College, Bahawalpur granted 
ethical approval for the study (No. 736/ DME/ QAMC 
Bahawalpur). 

Conflict of Interest / Disclosure: Nil. 

Funding Source: Nil. 

Authors’ Contribution: 

AM: Conception and design, acquisition of data, drafting 
of article, analysis and interpretation of data, final 
approval of the version to be published  

SN: Drafting of article, analysis and interpretation of data 
MZ: Acquisition of data, drafting of article  

RS: Analysis and interpretation of data, critical revisions 
for important intellectual content 

KN: Drafting of article, analysis and interpretation of data  

AR: Drafting of article, analysis and interpretation of data 

 

References 
 

1. Saito S, Asai Y, Matsunaga N, Hayakawa K, Terada M, 
Ohtsu H, et al. First and second COVID-19 waves in 
Japan: A comparison of disease severity and charact-
eristics. J Infect. 2021;82(4):84-123.  
Doi: 10.1016/j.jinf.2020.10.033.  

2. Win A. Rapid rise of COVID-19 second wave in 
Myanmar and implications for the Western Pacific 
region. QJM. 2020;113(12):856-857.  
Doi: 10.1093/qjmed/hcaa290 

3. Renardy M, Eisenberg M, Kirschner D. Predicting the 
second wave of COVID-19 in Washtenaw County, MI. 
J Theor Biol. 2020;507:110461.  
Doi: 10.1016/j.jtbi.2020.110461. 

4. Vahidy FS, Drews AL Masud FN, Schwartz RL, 
Askary BB, Boom ML, et al. Characteristics and Out-
comes of COVID-19 Patients During Initial Peak and 
Resurgence in the Houston Metropolitan Area. JAMA. 
2020;324(10):998-1000.  
Doi: 10.1001/jama.2020.15301. 

5. Fan G, Yang Z, Lin Q, Zhao S, Yang L, He D. Decreased 
case fatality rate of COVID‐19 in the second wave: a 
study in 53 countries or regions. Transbound Emerg 
Dis 2021 ;68(2):213-5 
Doi: https://doi.org/10.22541/au.159714938.871498. 

6. Abid K, Bari YA, Younas M, Tahir Javaid S, Imran A. 
Progress of COVID-19 Epidemic in Pakistan. Asia Pac 
J Public Health. 2020;32(4):154-156.  
Doi: 10.1177/1010539520927259.  

7. Moghadas SM, Vilches TN, Zhang K, Wells CR, 
Shoukat A, Singer BH, et al. The Impact of Vaccination 
on Coronavirus Disease 2019 (COVID-19) Outbreaks 
in the United States. Clin Infect Dis. 2021;73(12):2257-
2264. Doi: 10.1093/cid/ciab079. 

8. Hussain S, Ali F, Salahuddin N, Karim M, Naz S, 
Khawaja RA, et al. Perceptions Regarding COVID-19 
Vaccination Among a Representative Pakistani Popu-
lation Coming to Tertiary Care Cardiac Hospital. 
Cureus. 2021;13(10):e18654.  
Doi: 10.7759/cureus.18654.  

9. Antonelli M, Penfold RS, Merino J, Sudre CH, Molteni 
E, Berry S, et al. Risk factors and disease profile of post-
vaccination SARS-CoV-2 infection in UK users of the 
COVID Symptom Study app: a prospective, comm-
unity-based, nested, case-control study. Lancet Infect 
Dis. 2022;22(1):43-55.  
Doi: 10.1016/S1473-3099 (21)00460-6.  

10. Agrawal U, Katikireddi SV, McCowan C, Mulholland 
RH, Azcoaga-Lorenzo A, Amele S, et al. COVID-19 
hospital admissions and deaths after BNT162b2 and 
ChAdOx1 nCoV-19 vaccinations in 2·57 million 
people in Scotland (EAVE II): a prospective cohort 
study. Lancet Respir Med. 2021;9(12):1439-1449.  
Doi: 10.1016/S2213-2600(21)00380-5.  

11. Lopez Bernal J, Andrews N, Gower C, Robertson C, 
Stowe J, Tessier E, et al. Effectiveness of the Pfizer-
BioNTech and Oxford-AstraZeneca vaccines on covid-
19 related symptoms, hospital admissions, and mort-
ality in older adults in England: test negative case-
control study. BMJ. 2021;373:n1088.  
Doi: 10.1136/bmj.n1088.   

12. Tenforde MW, Self WH, Adams K, Gaglani M, Ginde 
AA, McNeal T, et al. Influenza and Other Viruses in 
the Acutely Ill (IVY) Network. Association Between 
mRNA Vaccination and COVID-19 Hospitalization 
and Disease Severity. JAMA. 2021;326(20):2043-2054. 
Doi: 10.1001/jama.2021.19499 

https://doi.org/10.22541/au.159714938.87149865


Frequency of Hospital Admission among COVID-19 Patients with and without Prior Vaccination  Mahmood A et al 

     
 

 
Vol. 3 No. 3 July– September, 2026 114 Avicenna J Health Sci 

 

13. Steensels D, Pierlet N, Penders J, Mesotten D, Heylen 
L. Comparison of SARS-CoV-2 Antibody Response 
Following Vaccination With BNT162b2 and mRNA-
1273. JAMA. 2021;326(15):1533-1535.  
Doi: 10.1001/jama.2021.15125. 

14. Nanduri S, Pilishvili T, Derado G, Soe MM, Dollard P, 
Wu H, et al. Effectiveness of Pfizer-BioNTech and 
Moderna Vaccines in Preventing SARS-CoV-2 Infec-
tion Among Nursing Home Residents Before and 
During Widespread Circulation of the SARS-CoV-2 
B.1.617.2 (Delta) Variant - National Healthcare Safety 
Network, March 1-August 1, 2021. MMWR Morb 
Mortal Wkly Rep. 2021;70(34):1163-1166.  
Doi: 10.15585/mmwr.mm7034e3. 

15. Di Fusco M, Moran MM, Cane A, Curcio D, Khan F, 
Malhotra D, et al. Evaluation of COVID-19 vaccine 
breakthrough infections among immunocompro-
mised patients fully vaccinated with BNT162b2. J Med 
Econ. 2021;24(1):1248-1260.  
Doi: 10.1080/13696998.2021.2002063.  

16. Alnemari RF, Roublah FA, Bargawi AA. The Effect of 
COVID-19 Vaccines on Hospital Admission and 
Severity of Symptoms Among COVID-19 Patients in 
Saudi Arabia, 2021. Cureus. 2023;15(6):e41067.  
Doi: 10.7759/cureus.41067.  

17. Sayeed MA, Shalim E, Farooqui F, Farman S, Khan M, 
Iqbal A, et al. Comparison of the Disease Severity and 
Outcome of Vaccinated COVID-19 Patients with 
Unvaccinated Patients in a Specialized COVID-19 
Facility: A Retrospective Cohort Study from Karachi, 
Pakistan. Vaccines (Basel). 2023;11(7):1178.  
Doi: 10.3390/vaccines11071178. . 

18. Mollarahimi-Maleki F, Shahidi M. Hospital Conseq-
uences of COVID-19 Vaccinated and Unvaccinated 
Patients Among the Iranian Adult Population. J Bas 
Res Med Sci. 2025; 12(1):55-61. 

19. Garduño-Orbe B, Palma-Ramírez PS, López-Ortiz E, 
García-Morales G, Sánchez-Rebolledo JM, Emigdio-
Loeza A, et al. Impact of COVID-19 Vaccination on 
Hospitalization and Mortality: A Comparative Analy-
sis of Clinical Outcomes During the Early Phase of the 
Pandemic. Infect Dis Rep. 2025;17(4):74.  
Doi: 10.3390/idr17040074. 
 
 
 
 
 
 
 
 

20. Biggerstaff BJ, Akinbami LJ, Hales C, Chan PA, 
Petersen LR. Duration of Viral Nucleic Acid Shedding 
and Early Reinfection With Severe Respiratory 
Syndrome Coronavirus 2 in Healthcare Workers and 
First Responders. J Infect Dis. 2021;224(11):1873-1877. 
Doi: 10.1093/infdis/jiab504.. 

21. Pinto LM, Nanda V, Sunavala A, Rodriques C. 
Reinfection in COVID-19: A scoping review. Med J 
Armed Forces India. 2021; 77(Suppl 2):S257–S263.  
Doi: 10.1016/j.mjafi.2021.02.010 

22. Corsaro A, Banchelli F, Buttazzi R, Ricchizzi E, 
Gagliotti C, Fabbri E, et al. Short-term acute outcomes 
by clinical and socioeconomic characteristics in adults 
with SARS-CoV-2: a population-based cohort study 
focused on the first two years of the COVID-19 
pandemic. Arch Public Health. 2025;83(1):76.  
Doi: 10.1186/s13690-025-01537-z.  

23. Bajpai J, Kant S, Verma A, Patwa AK, Atam V, 
Chaudhary SC, et al. The Severity of COVID 19 
Pneumonia in Vaccinated vs. Non-vaccinated Patients 
in the Second Wave: An Experience from a Tertiary 
Care Center in India. Cureus. 2022;14(5):e25378.  
Doi: 10.7759/cureus.25378. 

24. Cai G, Liu S, Lu Y, Takaki Y, Matsumoto F, Yoshikawa 
A, et al. Impact of COVID-19 vaccination status on 
hospitalization and disease severity: A descriptive 
study in Nagasaki Prefecture, Japan. Hum Vaccin 
Immunother. 2024;20(1):2322795.  
Doi: 10.1080/21645515.2024.2322795. 

25. Van Der Klaauw AA, Horner EC, Pereyra-Gerber P, 
Agrawal U, Foster WS, Spencer S, et al. Accelerated 
waning of the humoral response to COVID-19 
vaccines in obesity. Nat Med. 2023;29(5):1146-1154. 
Doi: 10.1038/s41591-023-02343-2.  

26. Porru S, Monaco MGL, Spiteri G, Carta A, Caliskan G, 
Violán C, et al. Incidence and Determinants of Symp-
tomatic and Asymptomatic SARS-CoV-2 Break-
through Infections After Booster Dose in a Large 
European Multicentric Cohort of Health Workers-
ORCHESTRA Project. J Epidemiol Glob Health. 
2023;13(3):577-588. Doi: 10.1007/s44197-023-00139-8 

This open-access article distributed under the terms of the Creative Commons Attribution License (CC BY 
4.0). To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

https://doi.org/10.1016/j.mjafi.2021.02.010

