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C OVID-19, caused by SARS-CoV-2, was declared a pandemic 

on March 11, 2020, by the World Health Organization.1 

The pandemic not only inflicted mortality and morbidity 

across the human race but also crippled the economies of affected 

nations. The imperative to control this disease has encouraged 

vaccine research worldwide. The severe second and third waves of 

infections made health experts around the world realize that rapid 

vaccination of as many individuals as possible with an effective 

vaccine is the only lasting solution.

Vaccination against the disease was launched in India on January 16, 

2021, with health care workers, frontline workers, and those 60 years 

and older receiving the first doses. As of September 17, 2021, 7 vaccines 

had been approved for use in India: Covishield, Covaxin, Moderna, 

Gamaleya Sputnik, Johnson & Johnson, ZyCoV-D, and AZD1222. The 

Covishield vaccine is a viral vector vaccine developed by the Serum 

Institute of India in line with the vaccine developed in the United 

Kingdom by the Jenner Institute at the University of Oxford. Covaxin 

is an inactivated virus vaccine that was developed by Bharat Biotech 

in collaboration with the Indian Council of Medical Research.2

During the early stages of vaccination, there were public concerns 

about the safety and efficacy of the vaccines. This was mainly 

due to the rapid approvals of their usage.3,4 Subsequently, several 

scientific publications have validated the safety of these vaccines.5

The efficacy as determined by seroconversion after the first and 

second doses of Covishield is 91% and 100%, respectively, and that 

of Covaxin is 98.3% at 56 days post vaccination.6,7

Various studies have also shown that vaccination confers immunity 

and prevents progression to severe disease. In this study, we have 

highlighted the clinical profile of patients who were detected to be 

COVID-19 positive post vaccination. To the best of our knowledge, 

this is the first paper on the analysis of the clinical profile of 

COVID-19 in postvaccination individuals in India.

MATERIALS AND METHODS
This descriptive observational study was conducted in individuals 

under the area of responsibility of a tertiary care center in northern 
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ABSTRACT

OBJECTIVES: Covishield and Covaxin vaccines have 
been introduced after rapid approval in India, the nation 
that has the second most COVID-19 cases globally. These 
vaccines have been administered in a 2-dose schedule since 
January 16, 2021. This study deals with the clinical profile of 
individuals who developed COVID-19 infection post COVID-19 
vaccination. This is the first study of its kind in India.

STUDY DESIGN: Descriptive cross-sectional study.

METHODS: The study population was composed of 
individuals who were COVID-19 positive more than 4 weeks 
post vaccination and were compared with individuals 
who were COVID-19 positive within the first 4 weeks of 
vaccination. Data were collected in a digital questionnaire 
format and analyzed with SPSS version 23 software. Clinical 
features were profiled in detail. Chi-square analysis was 
done to find out the association of various demographic 
features with the severity of the disease.

RESULTS: In the study population, fever was the most 
common symptom (75.1%), followed by anosmia (72.1%) and 
shortness of breath (16.3%). There was a lower incidence of 
fever, cough, dyspnea, and requirement of hospitalization 
in the study population compared with the control group 
and previous epidemiological data. The time required for 
complete recovery and disease severity was favorable in 
our study population. There was a significant correlation in 
the rate of hospitalization among the study group and the 
comparative group (P = .0001) and between the number of 
doses of COVID-19 vaccine and the lowest oxygen saturation 
recorded (P = .001).

CONCLUSIONS: The findings of this study should boost 
the ongoing initiative of maximizing the vaccinated 
population countrywide and emphasize the need for 2 doses 
of vaccination.
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India to study the clinical profile of patients with 

COVID-19 infection and various factors associ-

ated with severity of disease post COVID-19 

vaccination. All COVID-19–positive patients who 

developed COVID-19 at least 4 weeks after the 

first vaccination were eligible for enrollment. 

All patients were adults (≥ 18 years). Informed 

consent was taken from all. The participants 

were administered a questionnaire via digital 

means during April to May 2021. The question-

naire was administered to participants on day 

7 of home isolation or admission as applicable. 

Data of all the beneficiaries were compiled and 

collated in an Excel sheet (Microsoft) and were analyzed after data 

cleaning using SPSS version 23 (IBM).

This is the first study in an Indian population highlighting clinical 

features in COVID-19–positive individuals post vaccination to the 

best of our knowledge. Those with symptomatic COVID-19 infection 

were defined as COVID-19–positive individuals with fever, cough, 

malaise, diarrhea, or other symptoms consistent with COVID-19 

infection; however, individuals who tested positive for COVID-19 

via rapid antigen test/reverse transcription polymerase chain reac-

tion were also considered COVID-19–positive patients. The lowest 

oxygen saturation (SpO
2
) recorded on pulse oximeter by the study 

participants was used as a surrogate marker to assess the severity of 

the disease. Mild disease was present if the lowest SpO
2
 recorded by 

the study participant was 94% or greater; moderate disease, 90% to 

93%; and severe disease, below 90%.8 For this study, postvaccination 

COVID-19 infection was defined as a confirmed COVID-19–positive 

case in an individual who had taken at least 1 dose of Covishield or 

Covaxin 4 weeks before COVID-19 infection. This time cutoff was 

chosen because the time needed for seroconversion after COVID-19 

vaccination is approximately 4 weeks.6,7 The participants who 

developed COVID-19 within less than 4 weeks after the first dose 

of vaccination were enrolled in the comparative arm of the study, 

whereas those who developed COVID-19 at least 4 weeks after the 

first dose of vaccination were enrolled in the study arm.

The patients were admitted to the hospital based on their clinical 

profile. All India Institute of Medical Sciences (AIIMS) COVID-19 

protocol was followed to determine hospital admission of COVID-19–

positive individuals. Patients with moderate to severe disease 

were admitted as per AIIMS protocol. Individuals with underlying 

uncontrolled medical conditions such as diabetes, hypertension, or 

lung, liver, or kidney disease; patients with cancer on chemotherapy; 

smokers; transplant recipients; and patients taking steroids chroni-

cally are at increased risk of COVID-19 infection and were considered 

to have comorbid conditions for COVID-19 infections for this study.

Statistical Analysis

Descriptive statistics (frequency and percentages) were calculated 

for sample demographic characteristics and clinical features of 

the participants. Chi-square analysis was done to find out the 

association of various demographic features with the severity of 

disease among the study participants. The data of individuals with 

COVID-19 infection following a single dose and 2 doses of COVID-19 

vaccination were analyzed separately and interpreted. Binary 

logistic regression was done for variables that were found to have 

a statistically significant association with the outcome of interest.

RESULTS
There were 168 participants in the study group and 42 participants 

in the comparative group; their mean (SD) ages were 37.18 (9.38) 

years and 40.36 (11.27) years, respectively. The study population 

included 140 (83.3%) men and 28 (16.7%) women in the study group 

and 31 (73.8%) men and 11 (26.2%) women in the comparative group. 

The study population was divided into 5 age-based subgroups. In the 

study group, 33 (19.6%) of the participants had at least 1 comorbid 

condition vs 16 (38.1%) in the comparative group. Demographic 

features of the entire study population are given in Table 1.

In the study group, 162 (96.4%) of the participants received 

Covishield vs 40 (95.2%) in the comparative group. One hundred 

and fifty-eight (94.0%) participants in the study population received 

both doses of the vaccine. Vaccination details of the study popula-

tion are given in Table 2.

Of the study population, 129 (76.8%) of the study participants 

had symptomatic COVID-19 infection and 29 (17.3%) required 

hospitalization. Twenty-nine (69.0%) of the comparative group 

were symptomatic for COVID-19 infection and 20 (47.6%) of them 

required hospitalization. Among the symptomatic study group 

participants who had received vaccination a minimum of 4 weeks 

prior to the infection, fever was the predominant symptom (n = 97; 

75.2%) followed by loss of smell/taste and cough. A similar trend was 

observed among the comparative group. A significant association was 

found for shortness of breath and the lowest SpO
2
 recorded among 

participants when compared in both arms. Clinical features of the 

study population and comparative group with symptomatic COVID-19 

infection are given in the eAppendix Table (available at ajmc.com).

The χ2 test was used to find out the association of various 

demographic features with the outcome of interest among the study 

participants. It was found that the number of doses of the COVID-19 

TAKEAWAY POINTS

	› This is the first study conducted among individuals who were detected to be COVID-19 posi-
tive after vaccination in India, the world’s second most populous country, which accounts 
for about 16.6% of cases globally.

	› This study highlights the importance of vaccination as it shows favorable clinical outcomes 
in terms of fever, cough, shortness of breath, and lowest oxygen saturation recorded among 
vaccinated individuals.

	› There was also a significant reduction in the requirement of hospitalization among vac-
cinated individuals.

	› The study shows 50% higher chances of having mild disease after 2 doses of vaccination 
compared with after a single dose.
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vaccine had a significant association with the lowest SpO
2
 recorded 

among the study participants (Table 3). It was also found that the 

number of doses of COVID-19 vaccine had a significant association 

with lower rate of hospitalization among study population (Table 4).

Binary logistic regression was further applied to the variables 

that had a significant association with the outcome of interest. 

There was a significant correlation between the number of doses 

of COVID-19 vaccine with the severity of disease, with higher odds 

of having mild infection after both doses of the vaccine among the 

study group by 1.5 times that after a single dose (P = .05) (Table 5).

DISCUSSION
Initial epidemiological data in a general unvaccinated population 

show that COVID-19 disease presents as mild cases in 81%, severe 

cases in 14%, and critical cases in 5%. It is also associated with a 

mortality rate of approximately 2.5%.9 In addition, clustering of 

cases in a limited geographical area over a short time overwhelms 

health care facilities. Mass vaccination is considered the only 

viable strategy to mitigate viral pandemics. This descriptive study 

demonstrates the clinical profile of individuals developing COVID-19 

infection post vaccination.

Our study population was relatively young, with a mean (SD) 

age of 37.18 (9.38) years, which is comparable with the comparative 

population. The proportion of individuals with comorbid conditions 

is comparable with the general population.10 With the second wave 

of COVID-19 affecting the younger population, our study population 

can be considered as a suitable representation of the general popula-

tion.11 Most of our study population (96.4%) received Covishield, with 

94.0% of the study population having taken both doses of vaccination. 

As the participants did not have a choice as to which vaccine they 

could take, interpretation on the choice of the vaccine was not done.

Fever was the most predominant symptom, followed by loss of 

smell/taste; these symptoms were observed in 75.2% and 72.1% of 

the study population, respectively. In a 2020 meta-analysis done 

by Li et al, fever was seen in 88.5%, cough in 68.6%, dyspnea in 

21.9%, and gastrointestinal symptoms in 8.7% of symptomatic 

individuals.9 There was a lower incidence of fever, cough, and 

shortness of breath in our study population compared with both 

the comparative group and the study by Li et al. However, the study 

by Li et al was a meta-analysis of the clinical profile of patients with 

COVID-19 conducted prior to vaccine availability and did not focus 

on postvaccination COVID-19.

The clinical profile of postvaccination COVID-19 was that of a 

short febrile illness, with 71.1% of the febrile patients having fever 

for fewer than 5 days. In a study on the clinical profile of COVID-19 

infection in the nonvaccinated population, Sharma et al found 

the median duration of fever to be 12 days.12 The duration of fever 

is considerably lower among our vaccinated participants. As per 

our SpO
2
-based severity classification, 88.4% had mild, 10.1% had 

moderate, and 1.6% had severe disease. Saturation below 80%, 

indicating critical disease, was not recorded in any of our participants. 

In the study by Li et al of nonvaccinated patients with COVID-19, 

14% had severe disease and 5% had critical disease.9 Vaccination 

thus seems to mitigate critical and severe disease.

The duration for complete recovery in our study as shown 

in the results is considerably faster than that shown in the data 

published by Barman et al, in which fewer than 4% of the patients 

had recovered in 10 days and 50% of the patients required 25 days 

to recover fully.13

There was a significant association (P = .0001) with a decreased 

rate of hospitalization among the study population compared 

with the comparative group. This rate is much lower than the 

TABLE 1. Demographic Features of the Study Population  
and Comparative Group

Demographic features

Study population 
(n = 168) 

Comparative group 
(n = 42) 

n (%) n (%)

Gender

Male 140 (83.33) 31 (73.81)

Female 28 (16.67) 11 (26.19)

Age in years

20-29 40 (23.80) 12 (28.57)

30-39 73 (43.45) 12 (28.57)

40-49 34 (20.24) 9 (21.43)

50-59 19 (11.31) 8 (19.05)

60-69 2 (1.19) 1 (2.38)

Comorbidity

Present 33 (19.64) 16 (38.10)

Absent 135 (80.36) 26 (61.90)

Profession

Health care worker 54 (32.14) 2 (4.76)

Frontline worker 64 (38.10) 12 (28.57)

Other 50 (29.76) 28 (66.67)

TABLE 2. Vaccination Details of the Study Population

Vaccination details

Study population (n = 168) 

n (%)

Type of vaccine administered

Covishield 162 (96.43)

Covaxin 6 (3.57)

Number of doses administered

First dose 10 (5.95)

2 doses 158 (94.05)

After 
first dose

After 
second dose

Duration after vaccination when the individual became COVID-19 positive

<2 weeks – 25 (15.82)

2-<4 weeks – 34 (21.52)

4-8 weeks 10 (100.00) 74 (46.84)

>8 weeks – 25 (15.82)
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mean rate of hospitalization required for COVID-19 among 

unvaccinated individuals.14

There was a significant correlation between the number of doses 

of the COVID vaccine and the lowest SpO
2
 recorded (P = .001), as 

the odds of having mild infection after both doses of the vaccine 

among the study group were 1.5 times greater than after a single 

dose (P = .05). Despite an extensive search, we could not find any 

published study analyzing similar data. This translates into a better 

outcome of COVID-19 with 2 doses of vaccine.

CONCLUSIONS
This study on postvaccination COVID-19 infection in India shows 

50% lower chances of having a moderate/severe infection after 

2 doses of vaccination compared with a single dose. These benefits 

of vaccination should be a guiding light for governments, health 

systems, and global health organizations to continue striving to 

vaccinate most of the population quickly. n
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TABLE 3. Association of Demographic Characteristics Among Study 
Participants With Severity of Disease

Demographic characteristics

Lowest oxygen 
saturation recorded

PMild
Moderate/

severe

Gender

Male 96 11
.286

Female 18 4

Lag period between vaccine administration and being detected  
COVID-19 positive

<2 weeks 17 1

.735
2-<4 weeks 23 4

4-8 weeks 54 6

>8 weeks 14 1

Number of doses of COVID-19 vaccine administered

First dose 6 3
.03

2 doses 108 12

TABLE 4. Association of Other Characteristics Among Study Participants 
With Characteristics of Interest

Duration for full recovery
Infection after 
the first dose

Infection after 
2 doses P

<1 week 1 20

.234
1-<2 weeks 4 34

2-4 weeks 1 45

>4 weeks 3 20

Number of doses  
of COVID-19 vaccine

Symptomatic for COVID-19 
infection

PYes No

First dose 9 1
.307

2 doses 120 38

Group

Hospitalization of individuals

PYes No

Study group 29 139
<.001

Comparative group 20 22

TABLE 5. Binary Logistic Regression for Mild Infection Post 
COVID-19 Vaccination

OR SE 95% CI P

Mild infection after first dose Ref Ref Ref

Mild infection after 2 doses 1.5 0.770 0.995-20.34 .05

OR, odds ratio; ref, reference.



eAppendix Table. Clinical Features of the Study Population and Comparative Group Among 

Symptomatic Individuals 

Clinical characteristics  Study population Comparative group P 
n (%) n (%) 

Fever    
Present 97 (75.19) 25 (86.21) .201 
Absent 32 (24.81) 4 (13.79) 
Duration of fever    

<5 days 69 (71.13) 17 (68.00)  
5-10 days 25 (25.77) 8 (32.00)  
>10 days 3 (3.09) –  

Maximum recorded temperature in °F    
<100 27 (27.84) 8 (32.00)  
100-101.9 64 (65.98) 13 (52.00)  
102-104 5 (5.15) 3 (12.00)  
>104 1 (1.03) 1 (4.00)  

Cough    
Present 90 (69.77) 19 (65.52) .654 
Absent 39 (30.23) 10 (34.48) 
Type of cough    

Dry 65 (72.22) 11 (57.89)  
Productive 25 (27.77) 8 (42.11)  

Duration of cough    
<5 days 32 (35.56) 7 (36.84)  
5-10 days 28 (31.11) 10 (52.63)  
>10 days 30 (33.33) 2 (10.53)  

Shortness of breath    
Present  21 (16.28) 8 (27.59) .004 
Absent 108 (83.72) 21 (72.41) 
Onset of shortness of breath    

<2 days 8 (38.10) 2 (25.00)  
2-6 days 10 (47.62) 4 (50.00)  
>6 days 3(14.29) 2(25.00)  

Lowest oxygen saturation recorded   .001 
80%-90% 2 (1.55) 3 (10.34) 
90%-94% 13 (10.08) 8 (27.59) 
>94% 114(88.37) 18 (62.10) 

Loss of smell/taste    
Present 93 (72.09) 22 (75.86) .169 
Absent 36 (27.91) 7 (24.14) 

Gastrointestinal symptoms    
Present 42 (32.56) 9 (31.03) .874 
Absent 87 (67.44) 20 (68.97) 
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