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A B S T R A C T

Objectives: The study was conducted to understand the clinical profile of Covid-19 infections amongst
health care workers after vaccination
Materials and Methods: SARS CoV 2 infection was diagnosed with Antigen test / Automated RTPCR in
health care workers. All health care workers presenting with symptoms related to Covid-19 atleast 2 weeks
after receiving ChAdOx1 nCoV-19 vaccine or high risk primary contacts with asymptomatic infection were
included in the study. Detailed clinical profile and other data were collected using a proforma.
Results: 82.1 % of the Covid 19 infections after vaccination were defined as Mild Covid-19 and received
supportive care at home. Breakthrough infections occurred after a mean duration of 31 days. Since fever and
throat pain were the most common presenting symptoms (71.4% and 39.3%), upper respiratory infection
was considered as more common. Only 3 patients were defined as Moderate Covid 19 which required
hospitalization but did not require oxygen supplementation.
Conclusions: Breakthrough infections after ChAdOx1 nCoV-19 vaccination were mild in majority of
the cases and most cases presented with upper respiratory tract infection symptoms. The pattern of
breakthrough infections helps in determining the efficacy of vaccines and requirement of booster doses
of vaccine.
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1. Background

Vaccination forms a critical part of multi-faceted public
health response against pandemics like the current one
caused by the novel SARS CoV 2 virus. Accelerated
research and development has resulted in availability
of various vaccines for the infection and corresponding
efficacy studies have been published. ChAdOx1 nCoV-
19 (Recombinant Chimpanzee Adenovirus vector vaccine
encoding the SARS-CoV-2 Spike glycoprotein, University
of Oxford, AstraZeneca and the Serum Institute of India)
and BBV152 vaccine (Bharath Biotech and Indian Council
of Medical Research) are widely available in India.1

* Corresponding author.
E-mail address: lizmarypaul87@gmail.com (L. M. Paul).

ChAdOx1 nCoV-19 has an acceptable safety profile and
was reported to have an overall efficacy of 70.4 %.2

The vaccination drive in India started in a phased manner
according to the National Expert Group on Vaccine
Administration for COVID-19 (NEGVAC) , starting with
health care workers followed by elderly greater than 65yrs
of age.3 Hence, breakthrough infections were first reported
amongst health care workers.

2. Materials and Methods

The study was conducted in Iqraa International hospital and
Research Centre, a large tertiary care centre in Kerala, India.
Covid-19 vaccination for health care workers commenced
on 25th January 2021 in our hospital. The study was
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initiated on 1st April 2021, approximately 2 months after
the vaccination drive was launched. Data was collected
for the following 2 months. Breakthrough infections were
defined as symptoms related to Covid 19 infection atleast 2
weeks after 2 doses of vaccination. Those who developed
symptoms atleast 2 weeks after 1 dose of vaccine were also
included in the study.

2.1. Specimen collection and Processing

All vaccinated symptomatic as well as high risk contact
health care workers were subjected to Covid 19 testing
by Antigen test or Automated RTPCR. Symptomatic
individuals who tested antigen negative were further tested
by RTPCR. Nasopharyngeal and oropharyngeal swabs
were collected in Viral transport medium and processed
by automated extraction and amplification according to
manufacturer’s instructions and interpreted accordingly.
The assay amplifies E gene and Covid19 specific target
Orf1a, thus being a confirmatory test.4

2.2. Data collection

History of vaccination as well as symptom profile was
collected using a proforma. Comorbidities were also noted.
Asymptomatic infection was defined as individuals who
test positive for SARS-CoV-2 using a virologic test (i.e a
nucleic acid amplification test [NAAT] or an antigen test)
but who have no symptoms that are consistent with COVID-
19. Mild illness was defined as individuals who have any of
the various signs and symptoms of COVID-19 (e.g., fever,
cough, sore throat, malaise, headache, muscle pain, nausea,
vomiting, diarrhea, loss of taste and smell) but do not have
shortness of breath or abnormal chest imaging. Individuals
who show evidence of lower respiratory disease during
clinical assessment or imaging and who have an oxygen
saturation (SpO2) ≥94% on room air at sea level were
included in moderate illness. Severe illness was defined
as individuals who have SpO2 <94% on room air at sea
level, a ratio of arterial partial pressure of oxygen to fraction
of inspired oxygen (PaO2/FiO2) <300 mm Hg, respiratory
frequency >30 breaths/min, or lung infiltrates >50%.5

3. Results and Discussion

A total number of 28 health care workers developed
Covid 19 infection after vaccination during April- May
2021. Mean age of infected individuals was 24 years and
majority (89)% were females. Among these, 9 individuals
had received only 1 dose of vaccine whereas 19 fulfilled
the criteria for breakthrough infection as symptomatic
infection after 14 days of completing 2 doses of vaccine.
Asymptomatic infection was diagnosed in 2 health care
workers, 1 person had received single dose and the other
got 2 doses of vaccine. Covid-19 infection after 1 dose of
vaccine was observed after a mean duration of 54.5 days,

whereas breakthrough infection after 2 doses had a mean
duration of 31 days.

No comorbidities were observed in the study population.
Fever was noted in 71.4% of affected individuals whereas
cough was present in only 28.6 % and 39.3 % had throat
pain. Only 3 individuals experienced breathing difficulty
and required hospitalization but oxygen saturation was
maintained above 94%. 82.1% of the infections were
defined as Mild Covid-19 and received supportive care at
home. Moderate Covid 19 was observed in 3 health care
workers and required hospital admission, among whom 2
persons had received both doses of vaccine. There was no
severe illness or mortality reported.

Previous studies have also reported that majority of
breakthrough infections are mild.6,7 Beena et al and
Moriah et al have reported genomic survey of breakthrough
infections among health care workers in Kerala and Israel
respectively.8,9

4. Conclusion

Breakthrough infections as well as infections after single
dose of ChAdOx1 nCoV-19 vaccine were mild in majority
of the cases and most cases presented with upper respiratory
tract infection symptoms. The study has limitations like
it includes only young healthy individuals with no co-
morbidities and small sample size. Further large scale
research is required for determining efficacy of vaccines in
regional settings and determining the requirement of booster
doses.
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