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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 

a novel human Coronavirus, has spread globally causing the 

coronavirus disease (COVID-19) pandemic. Since healthcare 

workers (HCWs) serve in the forefront during pandemics, they 

are particularly vulnerable. The vaccination for HCW was started 

on January 16, 2021, all over the country in India [1]. We mainly 

used Covishield vaccine (ChAdOx1-nCOV) manufactured by 

Serum institute, India, and Covaxin (BBV-152) manufactured by 

Bharath Biotech, India, with a reported efficacy of 66.1% (95%CI: 

54–75%) and 77.8% (95%CI: 65.2–86.4%), respectively [2,3]. We 

here reported symptomatic COVID-19 breakthrough infections 

among HCWs following any of the above vaccines in our institution. 

Breakthrough infections were defined as “the detection of SARS-

Cov2RNA or antigen in a respiratory specimen collected from a 

person ≥14 days after they have completed two recommend doses 

of COVID-19 vaccines.”

Our medical college is a public sector 2500 bedded tertiary care 

hospital in Kerala state, South India. Regional Prevention of Epidemic 

and Infectious Diseases Cell under the Department of Community 

Medicine, has been conducting surveillance of all communicable disease 

including COVID-19 and reporting to state authorities on daily basis. As 

a part of surveillance, we are regularly monitoring COVID-19 symptoms 

of our HCWs and are doing contact tracing activities. We have collected 

vaccination details such as type, date of vaccination, COVID-19 status, 

and symptoms and with the available data a descriptive analysis was 

done. The results of the symptomatic breakthrough infections after 

receiving recommended two doses of vaccines among HCWs from 

February 27 to June 27, 2021, (4 month period) were reported below 

(Fig. 1).

Total we have received 737 responses from our HCWs, out of 

which 677 (92%) were vaccinated. Majority of them 644 (95%) 

received Covishield and rest 33 (5%) received Covaxin. Among 

them 144 persons were reported to be tested positive for COVID-19 

either by RTPCR or RAT test and before their vaccination. As the 

recovered persons were immune against reinfection for calculating 

the breakthrough infection, they were (n=144) excluded and rest 

533 persons were included in the analysis. Among those 533 persons 

who have completed two doses of vaccination total 114 (21.3%) were 

tested positive for COVID-19 after vaccination. Out of this 89 persons 

have developed any symptoms tested positive 14 days after 

receiving full course vaccines. Thus, as per operational definition the 

breakthrough infection rate was 16.7% (95% CI: 13.5–19.9%). All had 

any of the mild symptoms of COVID such as fever, head ache, running 

nose, or anosmia. Out of this 36 (40.4%) had undergone isolation in 

hospital and 53 (59.6%) at their home. None of them need ICU care. 

On exploratory analysis, the combined vaccine efficacy after two 

doses was found to be 65.7%.

Studies from India among HCW in N Delhi (n=107), and in S India 

(n=7080) reported symptomatic breakthrough infection 16.8% and 

9.6%, respectively [4,5]. Similarly, another follow-up study from HCWs in 

North India (n=3000) reported the incidence of breakthrough infection 

as 1.6% [6]. In comparison follow-up studies from UK (n=23000), 

Israel (n=5000), and California (n=28,184) among HCWs reported 

breakthrough infection 3.8%, 6.9%, and 0.3%, respectively [4,7]. All 

these countries reported this finding mainly used mRNA vaccine for 

their HCWs.

Since HCWs were more exposed COVID-19 cases, reported 

breakthrough infection among them may be high. Since the COVID-19 

testing was done regularly, only persons with any symptoms and 

asymptomatic were never tested, the actual cases of infections may be 

under reported. This was a significant area of concern so that most of 

the breakthrough infections are asymptomatic and were missed [4,7]. 

There was also increased probability of transmission to patients 

and coworkers. It is possible that in breakthrough infection could 

be ascribed to COVID-19 variants such as delta which may bypass 

vaccine-induced immunity [6,7]. High prevalence of breakthrough 

infection is seen in our health-care facility after complete dose of 

vaccination is an area of concern and should be prime area of research. 

For every new vaccine during the initial implementation phases, their 

post-introduction evaluations will be important to address many of the 

remaining questions.
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Fig 1. Details of breakthrough infections
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