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Abstract:

Vaccines are needed to reduce the mortality and economic

damage caused by COVID-19. To date there are three approved
vaccines in the European Union created by BioNTech/Pfizer,
Moderna and AstraZeneca, but due to the high demand globally
there are still shortages, forcing governments to create strate-
gies to immunize their population prioritizing their citizens ac-
cording to their risk evaluation and their systemic relevance.
This review specifies on the German vaccination strategy.

Introduction

The COVID-19 pandemic has been one of the
greatest challenges of the century for the health in-
dustry considering the high mortality and rapid
spread of the Coronavirus Disease 2019. Therefore
the academic community, industry and government
sectors are working tightly together to develop and
test a variety of vaccines at an unprecedented pace

(1). This review is focused on the vaccines that
have been approved by the European Union and the
vaccination strategy established for Germany. So
far there have been three vaccines that have passed
the clinical trials and are approved by the European
Commission to be distributed along the European
population with the goal of reaching herd immunity
and reducing the mortality rate.
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1. Covid-19 vaccines approved by the
European Union

1. 1. BioNTech/Pfizer vaccine

The BNT162b2 mRNA Covid-19 vaccine de-
veloped by the German biotechnology company
BioNTech in cooperation with the American
pharmaceutical corporation Pfizer is the first vac-
cine to have passed the clinical trials and to re-
ceive approval by the European Commission on
22. December 2020.

The BNT162b2 is a lipid nanoparticle-formu-
lated, nucleoside-modified RNA vaccine that en-
codes a prefusion stabilized, membrane-anchored
SARS-CoV-2 full-length spike protein. It is ap-
plied in a two dose regimen (30pug per dose)
which is administered 21 days apart and has been
proven to be 95% effective in preventing a
COVID-19. It is recommended for adults and
adolescents 16 years of age or older and its safety
profile was characterized by short-term, mild to
moderate pain at the injection site, fatigue and
headache.(2)

1. 2. Moderna vaccine

The mRNA-1273 SARS-CoV-2 vaccine de-
veloped by the American pharmaceutical com-
pany Moderna was the second COVID-19 vac-
cine to receive approval by the European Com-
mission on 6. January 2021.

It consists of a lipid-nanoparticle-encapsu-
lated nucleoside modified mRNA vaccine ex-
pressing the prefusion-stabilized spike glycopro-
tein of SARS-CoV-2 and is applied in two doses
(100 pg per dose) administered intramuscularly
28 days apart. It is recommended for adults (over
18 years) and has shown an efficacy of 94.1%
and asides from transient local and systemic re-
actions no safety concerns were identified.(3, 4)

1. 3. Oxford-AstraZeneca vaccine

The chimpanzee adenovirus vectored vaccine
ChAdOx1 nCoV-19 (AZD 1222) developed by
the multinational pharmaceutical and biopharma-
ceutical company AstraZeneca with its headquar-
ters in Cambridge, England is the latest vaccine
to have received a green light by the European
Commission on 29 January 2021, although its ap-
plication has been restricted to the ages between
18 and 64 due to missing valid test data for an
older population.

The vectored vaccine is administered in two
doses containing 5x 10'° viral particles with 28 to
84 days between the two doses. It has been
proven to have a vaccine efficacy of 70.4% after
two doses and protection of 64.1% after at least
one standard dose against symptomatic disease,
with no safety concerns.(5, 6)

2. Vaccination strategy applied in Germany

Due to the shortage of available vaccines in
Germany and the European Union in general, the
German Federal Health Administration was
forced to elaborate a vaccination strategy in co-
operation with the Robert Koch Institute to re-
duce the harm caused by this pandemic and pri-
oritizing of individuals who:

e have an increased risk of a heavy or deadly
course of COVID-19

e have a high exposition to the virus due to their
work

e are in frequent contact with groups of people
categorized as ,,high risk* with elevated prob-
ability of pathogen transmission.(7)

Currently there are six stages of vaccination
in Germany:

Stage 1:

o Individuals over the age of 80

e Residents of nursing homes

e Medical staff with especially increased risk of
exposition, including emergency wards, med-
ical care of COVID-19 patients, emergency
medical services and employees in medical sec-
tors where aerosol-generating procedures are
performed on COVID-19 patients (e.g. In- and
extubation, bronchoscopy or laryngoscopys,...)

e Personnel in medical facilities with close con-
tact to vulnerable groups, such as geriatric care
facilities, institutions treating immunocompro-
mised, oncologic, palliative patients and mobile
vaccination teams.

o Nursing staff in ambulant or stationary care

e Other employees of residential care facilities
for the elderly (7)

Stage 2:

e Individuals between the ages of 75 and 79

e People with trisomy 21 (Down’s syndrome)

o Institutional residents with dementia or mental
disabilities

e Medical staff with high risk of exposition, like
isolation wards, general doctor”s/pediatricians
offices, on duty emergency medical service,
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transport of emergency patients, ENT, ophthal-
mology or dental clinics, SARS-CoV-2 test
centers and public health service.

e Employees in ambulant or stationary care of
patients with dementia or mental disabilities (7)

Stage 3:

o Individuals between the ages 70 and 74

e Persons with pre-existing conditions consid-
ered high risk, such as chronic liver disease,
cancer (not in remission), psychiatric illness
(e.g. bipolar disorder, schizophrenia, severe de-
pression), dementia, Diabetes mellitus (HbAlc
> 58mmol/mol or = 7.5%), obesity (BMI > 30),
malignant haematological disorders and
chronic renal failure

e Residents and staff in shared accommodations

e Close contact persons of pregnant women or
persons with high risk

e Personnel in medical facilities with moderate
risk of exposition like employees working with
pregnant patients, blood donations or stationary
vaccination centres, cleaning staff, relevant per-
sonnel for hospital infrastructure (7)

Stage 4:

o Individuals between the ages of 65 and 69 years

e Persons with pre-existing conditions consid-
ered moderate risk, including diseases of the
heart or the central nervous system, diabetes
mellitus (HbAlc < 58mmol/mol or < 7,5% ),
cancer (in remission), rheumatic or autoim-
mune illnesses, hypertension and asthma

e Close contact persons of people with moderate
risk

e Personnel in medical facilities with low risk of
exposition like laboratory staff and workforce
not dealing with patients with (suspected) in-
fectious diseases and not performing aerosol
generating procedures

e Teachers and childcare workers

e Persons with precarious working and/or living
conditions (7)

Stage 5:

e Individuals between the ages of 60 and 64 years

e Previously not mentioned occupational groups,
like personnel in key positions of the state and
local government, retail workers, security and
critical infrastructure personnel (7)

Stage 6:

e Remaining part of the population under the age
of 60 (7)

Materials and methods

The main search engines used were PubMed,
Google Scholar and Web of Science using the
keywords: ,,SARS-CoV-2 vaccine®, ,,COVID-19
vaccine®, ,,BioNTech/Pfizer vaccine®, ,,Moderna
vaccine®, ,,Astra-Zeneca vaccine®, ,,Safety and
Efficacy COVID-19 vaccines®, ,,Vaccine devel-
opment*.

Included in this review were articles, case
studies, efficacy trials and systematic reviews as
well as information gathered from the official
website of the German Federal Government and
the Robert-Koch Institute published on Decem-
ber 2020 or later. The exclusion criteria consisted
in: articles not related to the topic; animal studies;
articles published before December 2020.

Results

The currently approved vaccinations have
proven to be very efficient in short term preven-
tion of a severe course of COVID-19, but so far
there is not enough data to make viable state-
ments about prevention of transmission and long
term immunity.

Also due to the recent nature of events and
Germany currently being between stages 1 and 2
of their vaccination plan it is yet too early to make
any declaration about the efficiency of the applied
strategies even though a decrease of the number
of cases can be observed, but it is mostly attrib-
uted to the implemented measures of containment.

In some aspects of it there might still be some
room for discussion as not all of the listed pro-
fessions might feel they are being treated fairly,
especially the teachers and childcare workers, be-
cause it is very hard to maintain the established
measures of prevention in the schools and kinder-
gartens and they are supposed to be reopened
soon, yet they are categorized as a profession of
low risk.

Conclusion

Even though there are vaccines available,
there still are shortages, forcing the German gov-
ernment to implement a vaccination plan as well
as a priority system to reduce the harm caused by
the Coronavirus, meaning that the end of this
pandemic remains yet to be seen. The vaccination
strategy is not a fixed structure that can be
changed and adapted to the needs of the current
situation.
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