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ABSTRACT

Background: No vaccine is 100% effective in prevention of infection. The possibility of breakthrough infection of SARS-CoV-2 also
cannot be ruled out. So, our study aimed to find out severity and risk of breakthrough infection and find association between
epidemiological factors associated with it. Methodology: A retrospective cross-sectional study was conducted on 148 admitted
SARS-CoV-2 vaccinated individual from May 2021 to January 2022 by universal sampling method. A data was collected in the form
of socio-demographic, Covid vaccine, clinical details, and outcome of admitted patients. An appropriate statistical test was applied.
Results: Out of the total 148 vaccinated individuals, 66 (44.59%) belongs to 30-59 years of age group and maximum, i.e. 95 (64.19%)
were males. 64.86% patients were vaccinated with both doses and 98 (66.26%) individuals were mild cases. Only 8 (5.40%) cases
were re-infected with Covid-19 infection. 70.27% individual were comorbid. Out of 148 vaccinated individuals, only 11 (7.43%)
individuals were died and among those 7 (63.636%) were comorbid. Conclusion: Despite being vaccinated, small percentage of
people are still getting infected, requires hospitalization, and die because of COVID-19. As far as pandemic continues, continuous
genome sequencing and tracking of SARS-CoV-2 is essential and strategies regarding vaccination should be adjusted accordingly.
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Introduction like enforcing masks policy, hands sanitization, social distancing,
travel restrictions, school’s closures, and partial or complete

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is lockdown.! NPIs were able to slow down the progression of
the causative virus for the Coronavirus disease 2019 (COVID-19) the disease.

ongoing pandemic.! The pandemic has devastated the world in

terms of health, economy, business, science, tourism, and many  Vaccines are one of the most reliable and cost-effective public

other life branches.’l health interventions ever implemented that are saving millions
of lives each year.”” There is no such vaccine which provides

To reduce the transmissibility of the disease, most of the 100% protection against any infection, and COVID-19 is also

countries followed non-pharmaceutical interventions (NPIs)  not an exception. Vaccines are generally to prevent severe forms

of infection.
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occupation, prior COVID-19 infections, COVID-19 variants,
vaccine types, and co-existing diseases may decrease vaccine

effectiveness.!''"

Although vaccinations provide protection, they do not offer 100%
immunity. While them likely to reduce transmission of the virus to
others, but the extent remains uncertain. Some vaccinated individuals
will still become infected with SARS-CoV-2. Above risk factors,
separately or together, could result in vaccine breakthrough (BT)
infection. Vaccine breakthrough infection happens when a fully
vaccinated individual gets COVID-19 infection.!

Therefore, it is necessary to understand or identify who is at
greater risk of infection and to understand the frequency of
severe COVID-19 outcomes. So, the study was planned to
estimate the frequency of COVID-19 admissions to hospital after
receiving the first vaccine dose and to characterize the individuals
in terms of demography, clinical considerations, and outcome.

Materials and Method

A retrospective cross-sectional study was conducted on admitted
SARS-CoV-2 vaccinated individual. RTPCR and antigen test
reports were considered to report COVID-19 status of an
individual. A total of 148 COVID-19 vaccinated individual from
a period of May 2021 to January 2022, admitted in COVID-19
ward of Government Medical College and hospital, Chandrapur
was included in study by universal sampling method.

Over the study period, the vaccination strategy targeted more
than 18 years of age population. Therefore, we included only
adults. Similarly, study included only those adults who had
received COVID-19 vaccine 14-days prior to admission to
fulfill antibody protection criteria. Study included both doses,
i.e. 1* dose and 2™ dose status of study participants. First dose
gives partial protection from infection, while 2* dose gives full
protection from COVID-19 infection.

A data was collected in the form of age, sex, type of vaccine,
dose of vaccine, grade of patient at the time of admission and
comorbidity status of study subjects. Outcome of patient was
evaluated in terms of discharge and death. Data was tabulated
in MS Excel, and analysis was done by epi info. Appropriate
statistical test was applied wherever possible. Permission from
Institutional Ethics Committee was taken prior to study.

Results

Out of the total 148 vaccinated individuals, 66 (44.59%) and
50 (33.78%) patients belong to 3059 years and >60 years age
group, respectively. Maximum 95 (64.19%) were males. Age and
sex wise association in vaccinated individuals was found to be
statistically insignificant (P value = 0.1213) [Table 1].

Among all vaccinated individuals, 96 (64.86%) patients were
vaccinated with both doses. Maximum of 70 (47.30%) patients
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Table 1: Age and sex association in vaccinated individuals

Age (inyears)  Male Female Total  Test of significance
<29 years 16 (16.84) 16 (30.19) 32 (21.62)  «=4.22,d.f.=2,
30-59 years 47 (49.47) 19 (35.85) 66 (44.59) P=0.1213

>60 years 32 (33.68) 18 (33.96) 50 (33.78)

Total 95 (100) 53 (100) 148 (100)

*No in parenthesis represents percentage

were vaccinated with both doses of Covishield. In view of
grade of severity of infection in admitted vaccinated individual,
maximum, i.e. 98 (66.26%) individuals were mild cases, whereas
50 (33.78%) were moderate—severe cases which was found
statistically significant (P value = 0.033) [Table 2].

Figure 1 demonstrates that comorbidity is present in maximum,
i.e. 104 (70.27%) vaccinated individual.

Table 3 shows that only 8 (5.40%) cases were re-infected with
COVID-19 infection. Out of 8 re-infected cases, maximum
re-infection was seen with Covishield vaccine (first and both
doses), i.e. 7 (87.5%). This could be because of maximum
individual had chosen to take Covishield vaccine.

Table 4 shows that out of 148 vaccinated individuals, 11 (7.43%)
individuals were died. Out of 11, 6 (54.55%) and 5 (45.45%)
patients were severe and moderate cases, respectively. 10 (90.91%)
patients had taken Covishield vaccine (5 had taken first dose and
5 had taken both doses). Out of the total 11 vaccinated death
patients, 7 had comorbidity, whereas 4 were not comorbid.

Discussion

Out of the total 148 vaccinated individuals, maximum, i.e. 44.59%
patients belong to 30-59 years and nearly 2/3 (64.19%) wete
males. 2/3 patients (64.86%) were vaccinated with both doses
of COVID-19 vaccine and maximum, i.e. 2/3" (66.26%)
patients were mild by symptoms and not required oxygen
supplementation. Out of the total vaccinated individuals,
maximum of 94.59% were infected for the first time and only
5.40% were re-infected suggesting low rate of re-infection after
vaccination. Mortality in vaccinated individual is also low, and
more than 50% had comorbidity suggesting comorbidity is a risk
factor for death of COVID-19.

Irit Nachtigall ez /" conducted a study to assess the impact of
gender and age on reactogenicity to three COVID-19 vaccine
products in which they found that 74.1% were females and 25.9%
were males. In 18-30 years of age group, 14% were females and
11.1% were males. In 31-40 years of age group, 21.4% were
females and 23.5% were males. In 41-50 years of age group,
24.4% were females and 25.7% were males. In 51-60 years of
age group, 31.1% were females and 28.4% were males. In more
than 60 years of age group, 7.2% were females and 8.7% were
males. Chandra M. S, e @/ conducted a study in Patna in which
total of 274 fully vaccinated beneficiaries [10.1% (95% CI:
9.1%, 11.4%)] were diagnosed with breakthrough COVID-19
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Table 2: Grade of severity in vaccinated individual

Vaccine Type Mild Mod- Total Test of

Severe significance
Covishield 1% dose 24 (24.49) 18 (36)  42(2838)  (=8.726,
Covaxin 1 dose 9 (9.18) 12 10 (6.76) d.f£=3,
Covishield both doses 43 (43.88) 27 (54) 70 (47.30)  P=0.03316
Covaccine both doses 22 (22.45) 4(8) 26 (17.57)

Total 98 (100)

*No in parenthesis represents percentage

50 (100) 148 (100)

Table 3: Type of infection in vaccinated individual

Vaccine Type New infection  Re-infection Total
Covishield 1 dose 40 (28.57) 2 (25) 42 (28.38)
Covaxin 1" dose 10 (7.14) 0 (0) 10 (6.76)
Covishield both doses 65 (46.43) 5 (62.5) 70 (47.30)
Covaxin both doses 25 (17.86) 1(12.5) 26 (17.57)
Total 140 (100) 8 (100) 148 (100)
*No in parenthesis represents percentage

Table 4: Death in vaccinated individuals
Vaccine Type Moderate Sever Total
Covishield 5 (100) 5(83.33) 10 (90.91)
Covaxin 0 (0) 1 (16.67) 1(9.09)
Total 5 (100) 6 (100) 11 (100)

*No in parenthesis represents percentage

infection. The infections were more among males (10.4%) and
the individuals aged <29 years (12.5%). This study finding is
consistent with our study results.

V.K.M. Niyas ¢# al" conducted a study which shows that the
breakthrough COVID-19 infections occurring after vaccination
with two doses of ChAdOx 1 nCoV-19 vaccine were mild in
most of the healthcare worker (HCW). 7 (6.4%) patients were
asymptomatic and 6 (55%) required hospital admission for
mild to moderate symptom. No one required supplemental
oxygen during hospitalization. Kanika Tyagi ¢# a/"” conducted
a study in New Delhi in which they reported mild symptomatic
breakthrough infections as seen in their health care facility.

Kanika Tyagi e a/™ conducted a study in New Delhi in which they
found that out of 123 employees, 113 were vaccinated (Covaxin,
28, Covishield, 85). Second dose was completed in 107 (94.7%)
and first dose in 6 persons (5.3%). Sachin Dhumal ez a/* carried
out a study in which a total of 1806 individuals with median age
of 32 (18-64) years, 1483 (82.1%) with at least one vaccine dose,
1085 (60.1%0) with 2 vaccine doses, 408 (22.6%) with at least one
episode of SARS-CoV-2 infection, and 6 (1.47%) with 2 episodes
of infection were included in the analysis.

Chandra M. S, ¢ a/!"" conducted a study in Patna in which
the majority of the individuals with breakthrough infections
were asymptomatic, and no death was reported among them.
According to CDC, out of the total BCVs reported till April
2021, 27% were asymptomatic, 10% required hospitalization,
and 2% died.”"
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Figure 1: Comorbidity status in study subjects

Francois Watkins LK ¢# o/ in their study found that out of
8084 fully vaccinated persons with reported COVID-19 during
the surveillance period, 245 (3.0%) died.

Manoj Verma ¢f a/* conducted a study in which diabetes was the
most common comorbidity found in 17.1% of the deaths, followed
by hypertension. Cardiovascular disease and renal disease were other
common comorbidities seen in 8.7% and 4.83% deaths, respectively.

The prevalence of severe or critical cases in vaccinated
COVID-19 patients occurs in 10.8%.4

According to the results obtained from the present study, family
physician can prescribe and increase awareness about COVID-19
vaccine for the people in society, especially comorbid individuals.
Vaccination for elderly and comorbid individual can be a step to
reduce burden on primary healthcare system.

Breakthrough infections are matter of concern after adequate
vaccinations, but data regarding these infections are not available
in real-world setting. Vaccination decreases the risk of getting
COVID-19 infection by 70-90% and also shields from severe
infection. It is possible, therefore, some people who are fully
vaccinated against COVID-19 can get COVID-19 infection.

Conclusion

Despite being vaccinated, small percentage of people are still
getting infected, require hospitalization, and die because of
COVID-19. As far as pandemic continues, continuous genome
sequencing and tracking of SARS-CoV-2 is essential and
strategies regarding vaccination should be adjusted accordingly.

Key messages

Though some people can get COVID-19 infection after fully
vaccinated but COVID-19 vaccination shield individuals from

severe infection.
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So the managers of the primary healthcare system can consider this
in the planning of the health care system and emphasize this issue.

As the family physicians are the first point of contact with
community, they can consider this issue and increase awareness
for COVID-19 vaccination especially in case of elderly and
comorbid individual.

Financial support and sponsorship
Nil.

Conflicts of interest

Thetre are no conflicts of interest.

References

1. World Health Organization WHO Coronavirus Disease
(COVID-19) Dashboard: World Health Organization; 2020.
Available from: https://covid19.who.int. [Last accessed on
2020 Dec 13].

2. Clemente Suarez V], Navarro-Jimenez E, Moreno-Luna L,
Saavedra-Serrano MC, Jimenez M, Simoén JA, et al. The
impact of the COVID-19 Pandemic on social health and
economy. Sustainability 2021;13:6314.

3. Christa U, Kristinae V. The effect of product innovation
on business performance during COVID-19 pandemic.
Uncertain Supply Chain Manag 2021;9:151-8.

4. Nicola M, Alsafi Z, Sohrabi C, Kerwan A, Al-Jabir A,
Losifidis C, et al. The socio-economic implications of the
coronavirus pandemic (COVID-19) A review. Int J Surg
2020;78:185-93.

5. Hajj Hussein I, Chams N, Chams S, EI Sayegh S, Badran R,
Raad M, et al. Vaccines through centuries: Major cornerstones
of global health. Front Public Health 2015;3:269. doi:
10.3389/fpubh. 2015.00269.

6. Rodrigues CMC, Plotkin SA. Impact of vaccines; Health,
economic and social perspectives. Front Microbial
2020;11:1526. doi: 10.3389/fmich. 2020.01526.

7. Ehreth J. The value of vaccination: A global perspective.
Vaccine 2003;21:4105-17.

8. Goldberg Y, Mandel M, Bar-In YM, Bodenheimer O,
Freedman L, Haas EJ, et al. Waning immunity after the
BNT162b2 vaccine in Israel. N Engl ] Med 2021;385:e85.

9. Chemaitelly H, Tang P, Hasan MR, AlMukdad S, Yassine HM,
Benslimane FM, et al. Waning of BNT162b2 vaccine
protection against SARS-CoV-2 infection in Qatar. N Engl J
Med 2021;385:e83.

10. Tartof SY, Slezak JM, Fischer H, Hong V, Ackerson BK,
Ranasinghe ON, et al. Effectiveness of mRNA BNT162b2
COVID-19 vaccine up to 6 months in a large integrated
health system in the USA: A retrospective cohort study.
Lancet 2021;398:1407-16.

11. Stouten V, Hubin P, Haarhuis F, van Loenhout JAF,
Billuart M, Brondeel R, et al. Incidence and risk factors of
COVID-19 vaccine breakthrough infections: A prospective

Journal of Family Medicine and Primary Care

2027

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

cohort study in Belgium. Viruses 2022;14:802. doi:
10.3390/v14040802.

Hacisuleyman E, Hale C, Saito Y, Blachere NE, Bergh M,
Conlon EG, et al. Vaccine breakthrough infections with
SARS-CoV-2 variants. N Engl ] Med 2021;384:2212-8.

BSoul EA, Loomer PM. COVID-19 vaccination experience
among United States dental professionals and students:
Safety, confidence, concerns and side effects. PLoS One
2022;17:¢0264323. doi: 10.1371/journal.pone. 0264323.

MerzaMA, Aswad SM, Sulaiman HM, Abdulah DM, Rasheed WS,
Taib NI. Clinical and epidemiological characteristics and
outcomes of coronavirus diseases-19 patients in a large
longitudinal study. Int J Health Sci 2021;15:29-41.

Pilishvili T, Fleming-Dutra KE, Farrar JL, Gierke R, Mohr NM,
Talan DA, et al. Interim estimates of vaccine effectiveness
of Pfizer-BioNTech and moderna COVID-19 vaccines among
health care personnel-33 US sites, January-March 2021.
MMWR Morb Mortal Wkly Rep 2021;70:753-8.

Nachtigall I, Bonsignore M, Hohenstein S, Bollmann A,
Guinther R, Kodde C, et al. Effect of gender, age and vaccine
on reactogenicity and incapacity to work after COVID-19
vaccination: A survey among health care workers. BMC
Infect Dis 2022;22:291.

Chandra MS, Prashant Kumar S, Bijaya NN, Sanjay P, Santosh
Kumar N, Prabhat Kumar S. Clinico-epidemiological profile
of breakthrough COVID-19 infection among vaccinated
beneficiaries from a COVID-19 vaccination centre in Bihar,
India. Ethiop J Health Sci 2022;32:15-26.

Niyas VKM, Arjun R. Breakthrough COVID-19 infections
among health care workers after two doses of ChAdOx1
nCoV- 19 vaccine. QJM. Int] Med 2022;424-429.

Tyagi K, Ghosh A, Nair D, Dutta K, Singh Bhandari P,
Ahmed Ansari I, et al. Breakthrough COVID19 infections
after vaccinations in healthcare and other workers in a
chronic care medical facility in New Delhi, India. Diabetes
Metab Syndr 2021;15:1007-8.

Dhumal S, Patil A, More A, Kamtalwar S, Joshi A, Gokarn A,
et al. SARS-CoV-2 reinfection after previous infection and
vaccine breakthrough infection through the second wave
of pandemic in India: An observational study. Int J Infect
Dis 2022;118:95-103.

Dashboard: National Centre for Disease Control (NCDC).
Available from: https://ncdc.gov.in/dashboard.php. [Last
accessed on 2021 Jul 25].

Francois Watkins LK, Mitruka K, Dorough L, Bressler SS,
Kugeler KJ, Sadigh KS, et al. Characteristics of reported
deaths among fully vaccinated persons with coronavirus
disease 2019— United States, January-April 2021. Clin
Infect Dis 2022;75:e645-52.

Verma M, Sharma S, Kumar A, Hakim A, Bhansali S, Meena R.
Comorbidities and vaccination status of COVID-19 all-cause
mortality at a tertiary care center of Western India. Cureus
2022;14:e21721. doi: 10.7759/cureus. 21721.

Ben Fredj S, Ghammem R, Zammit N, Maatouk A,
Haddad N, Haddad N, et al. Risk factors for severe Covid-19
breakthrough infections: An observational longitudinal
study. BMC Infect Dis 20222;22:894. doi: 10.1186/s
12879-022-07859-5.

Volume 12 : Issue 9 : September 2023



