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Abstract. On 31/12/2019, World Health Organization (WHO) was informed of
cases of pneumonia of unknown cause in Wuhan City, China, that was placed
under lockdown on the 23 January 2020. But almost half of the population of
the city (total 11 million) was already on the move across the country to enjoy
the festivities with their families (the Lunar New year, Chinese traditional
festival, marking the end of winter and the beginning of the spring season), a
season in China that is also the largest annual human migration on the planet.
On 11 March 2020, the rapid increase in the number of cases led WHO to
announce that the outbreak as a pandemic. Now (15 December 2020) there
are 73,2 million cases of infection, 1,629,949 deaths, 51,4 million of infected
people recovered. Of infected patients 20,1 million (99,5%) are in mild
conditions, and 106,430 (0.5%) in serious or critical conditions (15.12.2020).
From the beginning of the pandemic, researchers worldwide and big
pharmaceutical companies started working around the clock to find a vaccine
against the COVID-19 pandemic. This international effort, never before in the
human history, means that a fast-tracked vaccine could come to market in the
end of 2020 to the middle of 2021. As of December 2020, there were more
than 200 candidates for vaccines intended to provide acquired immunity
against COVID-19. The 44 vaccine candidates were in clinical research:
namely 34 in Phase I–II trials and 10 in Phase II–III trials under varied
technology platforms. The WHO has established the Coalition for Epidemic
Preparedness Innovations (CEPI), and the Gates Foundation (GF) are
committing money and organizational resources for the prospect that several
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vaccines will be needed to prevent continuing COVID-19 infection. The CEPI,
is a US$2 billion worldwide fund for rapid investment and development of
vaccine candidates. On 4 May 2020, the WHO organized a telethon which
received US$8.1 billion in pledges from 60 countries to support rapid
development of vaccines to prevent COVID-19 infections. The WHO also
announced

the

deployment

of

an

international

"Solidarity

trial"

for

simultaneous evaluation of several vaccine candidates reaching Phase II–III
clinical trials. On 4 June 2020, a virtual summit of private and government
representatives of 52 countries (35 heads of state from G7 and G20 nations),
to raise US$8.8 billion in support of the Global Alliance for Vaccines and
Immunization (GAVI) to prepare vaccinations of 300 million children in underdeveloped countries. Contributions US$1.6 billion from The Gates Foundation
and £330 million pounds (for 5 years by UK government.This review presents
all aspects of regulations for safety and efficacy of present vaccines for
COVID-19 and their progress through clinical trials for phase III.

Figure 1. Vaccination is a key component of primary health care and an
indisputable human right. It is estimated (WHO) that up to 3 million deaths are
prevented every year worldwide. It is also one of the best health investments
money can buy. Vaccines are also critical to the prevention and control of
infectious-disease outbreaks. They underpin global health security and will be
a vital tool in the battle against antimicrobial resistance.
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Introduction: Immunization, vaccines and global health
Immunization is a global health and development success story, saving
millions of lives every year, especially infants, children and young people. The
WHO estimates that vaccines prevents up to ~3 million (some scientists
estimated that it might be up to 6 million) premature deaths every year
worldwide. Vaccines reduce risks of getting an infectious disease by
increasing the human‘s body natural defences (the immune system) to build
preventative protection to external infections (bacteria, viruses, microbes).
The human body with a vaccine is protected by advancing the resistance of
the immune system. After many decades of research and development there
are now safe and effective vaccines to prevent more than 20 life-threatening
diseases, helping people of all ages live longer, healthier lives. Immunization
currently prevents millions of deaths every year from diseases like diphtheria,
tetanus, pertussis, influenza and measles. 1
In 2019, the WHO listed vaccine hesitancy as one of the greatest
threats to global and public health. Many organizations work to address
vaccination concerns and educate people about their importance. Despite
tremendous progress in the scientific discoveries of vaccines, far too many
people around the world – including nearly 20 million infants each year – have
insufficient access to vaccines. In some countries, progress has stalled or
even reversed, and there is a real risk that complacency will undermine past
achievements. Global vaccination coverage – the proportion of the world‘s
children who receive recommended vaccines – has remained the same over
the past few years. The latest preliminary data from WHO and UNICEF on
vaccines showed that for the first four months of 2020 points to a substantial
drop in the number of children completing three doses of the vaccine against
diphtheria, tetanus and pertussis (DTP3). This is the first time in 28 years
that the world could see a reduction in DTP3 coverage – the marker for
immunization coverage within and across countries. 1,2,3
Vaccines are among the most successful medical and public health
measures ever implemented. WHO estimated that vaccines prevented at least
10 million deaths between 2010 and 2015, and many millions more lives were
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protected from the suffering and disability associated with diseases such as
pneumonia, diarrhoea, whooping cough, measles, and polio. Successful
immunization programmes also enable national priorities, like education and
economic development, to take hold. Vaccination coverage has improved
substantially in the last decades, but globally 13.5 million children were not
vaccinated in 2018. Widespread immunization and proper distribution in Third
World countries prevent around 6 million deaths globally per year.4,5,6
Worldwide vaccination in the last decades have eliminated variola virus
(which causes smallpox) and nearly all wild poliovirus and has greatly
reduced measles virus infection. Vaccines against hepatitis A and B viruses,
rubella virus, mumps virus, influenza virus, human papilloma virus, varicella
zoster virus (which causes chickenpox in children or shingles in adults), and
yellow fever virus are broadly used and highly successful at reducing
morbidity and mortality. The historical experience with vaccines has paved the
way for preclinical and clinical testing of vaccines to ensure their safety and
efficacy. Vaccines saved more than 20-30 millions of lives in the last decade.4

Vaccines protect by stimulating the immune system
The practice of using vaccines and immunisation dates back hundreds
of years (17th century). The vaccines contain the same infectious
microorganisms (germs) that cause disease (e.g measles vaccine contains
measles virus but attenuated). The microorganisms have been either killed or
weakened (with chemicals) to the point that they don‘t make infected people
sick. Some vaccines contain only a part of the disease microorganism. The
purpose for a vaccine is to stimulate the human immune system to produce
antibodies (that protect the body), exactly like it would if the person is exposed
to the disease. After getting vaccinated, humans develop immunity to that
disease, without having to get the disease first. This is what makes vaccines
such powerful medicines. Unlike most medicines, which treat or cure
diseases, vaccines prevent them with the help of the propped up immune
system. The introduction of vaccines many decades ago reduced dramatically
(up to 99%) diseases like smallpox, polio (poliomyelitis) and tetanus that used
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to kill or disable millions of people. Now these diseases are either gone or
seen very rarely even in Third World countries.7
In the 17th century Buddhist monks (China) drank snake venom to
confer immunity to snake bite. Also, he practice to smear of a skin tear with
cowpox to confer immunity to smallpox, called variolation. The English doctor
Edward Jenner is considered the founder of vaccinology. In 1796, he
inoculated a 13 year-old-boy with vaccinia virus (cowpox), and demonstrated
immunity to smallpox by introducing a vaccine. Systematic implementation
(18th-19th centuries) of mass smallpox immunisation resulted in its global
eradication (1979). The French doctor Louis Pasteur‘s experiments
spearheaded the development of live attenuated cholera vaccine and
inactivated anthrax vaccine in humans (1897 and 1904). Plague vaccine was
also invented in the late 19th Century (1890-1950), bacterial vaccine
development proliferated, including the Bacillis-Calmette-Guerin (BCG)
vaccination, still in use today for the prevention of tuberculosis (TB). In 1923,
Alexander Glenny perfected a method to inactivate tetanus toxin with
formaldehyde. The method was used to develop a vaccine against diphtheria
(1926). Viral tissue culture methods led to the advent of the Salk polio vaccine
and the Sabin (live attenuated oral) polio vaccine. Attenuated strains of
measles, mumps and rubella were developed in triple MMR vaccines.7\

Figure 2. Dr. Edward Jenner performing his first vaccination against smallpox
on James Phipps, May 14, 1796. Children, before beginning elementary
school should receive the following vaccinations: DTaP vaccines that protects
them from diphtheria, tetanus and acellular pertussis (whooping cough), IPV
that prevents the spread of polio, MMR that prevents measles, mumps, and
rubella, and VAR that protects children from varicella (chickenpox).
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Clinical trials for safety and efficacy of vaccines take time
A vaccine is a biological preparation that provides active acquired
immunity to a particular infectious disease. A vaccine is usually made from
weakened

or

killed

microorganisms,

the

toxins

produced

by

the

microorganism, or from its surface proteins. The most effective way to prevent
an infectious disease is by vaccination. The human body is protected from
disease causing microbes by vaccines which activate the immune system of
the human body, to recognize microbes like bacteria and viruses and to
effectively destroy them.

a. Live-attenuated vaccines. Because these vaccines are so similar to the
natural infection that they help prevent, they create a strong and longlasting immune response.

b. Inactivated vaccines. Inactivated vaccines use the killed version of the
germ that causes a disease. Inactivated vaccines usually don‘t provide
immunity (protection) that‘s as strong as live vaccines. So people may need
several doses over time (booster shots) in order to get ongoing immunity
against diseases.

c. Subunit, recombinant, polysaccharide, and conjugate vaccines. These
vaccines use only specific pieces of the microorganism, give a very strong
immune response that‘s targeted to key parts of the germ.

d. Toxoid vaccines. Toxoid vaccines use a toxin (harmful product) made by
the germ that causes a disease. They create immunity to the parts of the
germ that cause a disease instead of the germ itself.

e. New types of vaccines. In the last decade mRNA has progressed into a
promising new class of medicine. New vaccines use synthetic mRNA that
contains information about the COVID-10 coronavirus‘s signature spike
protein. The vaccines essentially work by sneaking in instructions that
direct the body to produce a small amount of the spike protein. Once the
immune system detects this protein, the body subsequently begins
producing protective antibodies. Research by BioNTech (collaborated with
Pfizer to produce the vaccine in million of doses) and Moderna initiated
research on vaccines that use messenger RNA (or mRNA), to trigger the
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immune system to produce protective antibodies without using actual bits
of the virus. If the experimental COVID-19 vaccines win approval from the
Food and Drug Administration (FDA), they will be the first-ever authorized
vaccines that use mRNA. This is a new development that would not only
turn the tide in this COVID-19 pandemic but could also unlock an entirely
new line of vaccines against a variety of infectious viruses in the future.
[U.S.

Department

of

Health

and

Human

Services,

Vaccines.gov

[https://www.vaccines.gov/basics/types ]

Figure 3. 15 December 2020, more than 200 coronavirus vaccines were in
development across the world.
On 18 November 2020 the U.S.
pharmaceutical Pfizer giant and its German biotech partner BioNTech
reported 95% efficacy for their vaccine on the final analysis of 43,000
participants of clinical study III. On 20 November 2020, Pfizer and partner
BioNTech announced that they are going to ask FDA for emergency
authorization of their vaccine. [https://www.nytimes.com/interactive/2020/
science/coronavirus-vaccine-tracker.html ].
The first tests are pre-clinical trials for a vaccine candidate usually
involving testing in small experimental animals (hamsters, mice, rats) and
large animals (primates, monkeys, pigs, etc) having similar immune system to
humans. The most important step before a vaccine is granted regulatory
approval is Clinical trials in humans in 3 phases. Human trials are done on
different populations in various geographical areas generating enough data
for safety and effectiveness for regulatory sanctions. The numbers of
participants are 30,000-50,000, who are volunteers and in good health.
During Phase I, small groups of people receive the trial vaccine. In
Phase II, the clinical study is expanded and vaccine is given to people who
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have characteristics (such as age and physical health) and in Phase III, the
vaccine is given to thousands of people and tested for efficacy and safety.
Phase IV is for long term monitoring for safety (pharmacovigilence).
PHASE I: The vaccine is first given as a single dose to a few dozen healthy
volunteers, this is actually for safety testing and monitoring adverse effects of
the vaccine.
PHASE II: In the second phase, the vaccine is given to several hundred
people, usually people from areas severely affected by the disease. This
phase tests the effectiveness of the vaccine.
PHASE III: In the third phase, the vaccine is given to several thousand people
(normally 30,000 or more, from different countries and for various ages). This
is randomized double blind test. A double blind study is a randomized clinical
trial in which the patient and the doctors don't know who received the
experimental standard treatment or a placebo. This involves testing in the field
and is the final phase which decides whether the vaccine can be given to the
general public. After a first or second shot of the vaccine, scientists wait until
enough people become naturally infected with the virus (around 150 is a good
number). Normally it takes 5-7 months (or a year) to see whether the
vaccinated persons are truly protected, before the vaccine is declared as a
safe and effective vaccine for the public. However in case of emergencies like
the COVID -19 pandemic situation, fast tracking of the vaccine candidates is
possible. Still the experimental vaccines have to go through various trials,
before finally being introduced in the market.
Also, Human challenge studies are an alternative approach in case of
emergencies. Around 100 healthy volunteers, preferably between 20-45 years
old, are vaccinated with a potential vaccine (e.g. for SARS CoV2) and then
purposely exposed to the virus. The ability of the vaccine to protect the
volunteers from getting infected is monitored. This drastically shortens the
time required for trials and the efficacy and safety of the vaccine can be
studied. In Challenge studies the volunteers have to remain isolated during
the study period. In the past human challenge studies have been done for
other infections like dengue, malaria, influenza, cholera and typhoid.
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Approval by regulatory agencies. Investigational New Drug of the
FDA (Food and Drug Administration) in the USA and the European Medicines
Agency (EMA) in the European Union, after which the vaccine can be
produced on a large scale and thus reach the vast number of population
worldwide for vaccination.
Phase IV: Pharmacovigilance, monitoring the vaccine adverse events. Once
arrived on the pharmaceutical market, the vaccine begins the process of
pharmacovigilance. It involves strict monitoring of vaccines to detect, analyze,
understand, prevent, and communicate any adverse effects following
immunization or any other aspects related to the vaccine or immunization.

Figure 4. Medical experts and health officials in most countries hope that
more than 1 billion people could be immunised against coronavirus by the end
of 2021. They expect that vaccine first doses can start in the end of 2020 from
the first 3 companies (BioNTech/Pfizer, Moderna, AstraZeneca-Oxford
University) that showed positive results in phase III randomized double blind
clinical trials.
On 9/11/2020, BioNTech/Pfizer in a press release announced interim
results for their vaccine candidate that found to be more than 90% effective at
preventing COVID-19 in participants. Analysis evaluated 94 confirmed cases
of COVID-19. Study enrolled 43,538 participants with 42% having diverse
backgrounds. No serious safety concerns have been observed. Additional
efficacy data continue to be collected. Clinical trial to continue at 164
confirmed cases.

[Pfizer, press release on vaccine candidate, 9/11/2020,
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https://www.pfizer.com/news/press-release/press-release-detail/pfizer-andbiontech-announce-vaccine-candidate-against].
On 16 November 2020, the US biotech firm Moderna announced by a
press release the impressive results (94.5% efficacy) for its mRNA vaccine.
[https://investors.modernatx.com/news-releases/news-release-details/
modernas-covid-19-vaccine-candidate-meets-its-primary-efficacy].

Scientists

and experts in various countries described the results as ―tremendously
exciting‖. Both vaccines are based on similar mRNA technology and are
expected to be assessed for safety and effectiveness by the Food and Drug
Administration (FDA) and the European Medicines Agency (EMA) before their
use. On 6.10.2020, EMA‘s human medicines committee has started a ‗rolling
review‘ of data on a vaccine for COVID-19 (BNT162b2), discovered and
developed by BioNTech but finally collaborating with Pfizer which is a big
pharmaceutical company for the production of millions of doses required.
This study, known as the COVE study, enrolled more than 30,000
participants in the U.S. and is being conducted in collaboration with the
National Institute of Allergy and Infectious Diseases (NIAID), part of the
National Institutes of Health (NIH), and the Biomedical Advanced Research
and Development Authority (BARDA), part of the Office of the Assistant
Secretary for Preparedness and Response at the U.S. Department of Health
and Human Services.
On 18/11/2020 Pfizer/BioNTech with another press release announced
that its coronavirus vaccine, after more results, was 94,5% effective and had
no serious side effects. The data showed that the vaccine prevented mild and
severe forms of Covid-19 and it was effective in older adults. On 20
November 2020 the Pfizer and BioNTech announced that they are going to
apply to FDA for emergency authorization use of their vaccine.
In the same month, the AstraZeneca/Oxford University vaccine,
ChAdOx1 vaccine (named AZD1222), made from a weakened version of a
common cold adenovirus that causes infections in chimpanzees is
progressing very fast with results from trial III. AstraZeneca/Oxford University
announced on 19/11/2020 with a scientific paper in Lancet, that the results of
the Oxford coronavirus vaccine shows a strong immune response in adults in
10

their 60s and 70s, raising hopes that it can protect age groups most at risk
from the virus. The Lancet paper described experimental results, based on
560 healthy adult volunteers, which were very "encouraging". The study also
continue to test whether the vaccine stops people developing Covid-19 in a
larger, phase III trial (August 28, 2020l. Early results from this crucial clinical
trial III stage (with up to 50,000 participants, UK, USA, Brazil, S. Africa,
Japan) are expected in the coming weeks (November 2020).
[LANCET,

19.11.20

https://www.thelancet.com/journals/lancet/article/

PIIS0140-6736(20)32466-1/fulltext ].
Governments all over the world (USA, European Union, etc) and the
UK government has ordered more of the Oxford vaccine, manufactured by
AstraZeneca, than any other - 100 million doses - compared to 40 million
doses of the Pfizer-BioNTech vaccine and five million of the Moderna vaccine.
At £38 to £45 for a course of two shots, Moderna‘s vaccine is more expensive
than the other frontrunners. Pfizer is charging the US about £30 for a two-shot
course. AstraZeneca/Oxford University are aiming to sell their vaccine at
about £3 a dose, while vaccines in trial with Johnson & Johnson and a
collaboration of Sanofi and GlaxoSmithKline (GSK) are both expected to cost
about £8 a dose.
As it was anticipated for a long time the AstraZeneca/Oxford University
vaccine announced their preliminary clinical trial III results in 23 November
2020.
Announcement, Press release, 23 November 2020, AstraZeneca/Oxford
University breakthrough on COVID-19 vaccine
[University of Oxford, News and Events, 23.11.2020 [ https://www.ox.ac.uk/
news/2020-11-23-oxford-university-breakthrough-global-covid-19-vaccine ].
The University of Oxford, in collaboration with AstraZeneca plc,
announces interim trial data from its Phase III trials that show its candidate
vaccine, ChAdOx1 nCoV-2019, is effective at preventing COVID-19 (SARSCoV-2) and offers a high level of protection (90%).
Phase III interim analysis including 131 Covid-19 cases indicates that the
vaccine is 70.4% effective when combining data from two dosing regimens. In
the two different dose regimens vaccine efficacy was 90% in one and 62% in
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the other. Higher efficacy regimen used a halved first dose and standard
second dose.
Early indications were detected that the vaccine could reduce virus
transmission from an observed reduction in asymptomatic infections There
were no hospitalised or severe cases in p[articipants-volunteers who received
the vaccine. Large safety database from over 24,000 volunteers from clinical
trials in the UK, Brazil and South Africa, with follow up since April. Crucially,
vaccine can be easily administered in existing healthcare systems, stored at
‗fridge temperature‘ (2-8°C) and distributed using existing logistics. Large
scale manufacturing ongoing in over 10 countries to support equitable global
access (at a low price per dose).

Comments from Professor Andrew Pollard, Director of the Oxford Vaccine
Group and Chief Investigator of the Oxford Vaccine Trial:
―…..These findings show that we have an effective vaccine that will save many
lives. Excitingly, we‘ve found that one of our dosing regimens may be around
90% effective and if this dosing regimen is used, more people could be
vaccinated with planned vaccine supply. Today‘s announcement is only
possible thanks to the many volunteers in our trial, and the hard working and
talented team of researchers based around the world.‖
Comments from Professor Sarah Gilbert, Professor of Vaccinology at the
University of Oxford involved in the development of the vaccine:
―…….The announcement today takes us another step closer to the time when
we can use vaccines to bring an end to the devastation caused by SARS-CoV2. We will continue to work to provide the detailed information to regulators. It
has been a privilege to be part of this multi-national effort which will reap
benefits for the whole world.‖

The race to produce a safe and effective vaccine
From numerous articles and newspaper reports on the race to produce
a successful vaccine for COVID-19, the report by New York Times journalists
(21 November 2020) was the most interesting (researched with personal
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details of the protagonists in Pfizer and Moderna CEOs waiting for the trial III
results, with revealing details of personal reactions).
By Sharon LaFraniere, Katie Thomas, Noah Weiland, David Gelles, Sheryl
Gay Stolberg and Denise Grady, Published November 21, 2020 and
Updated November 24, 2020.
[https://www.nytimes.com/2020/11/21/us/politics/coronavirus-vaccine.htm ]
Politics, Science and the Remarkable Race for a Coronavirus Vaccine
The furious race to develop a coronavirus vaccine played out against a
presidential election (Trump-Biden, 3.11.2020), between a pharmaceutical
giant and a biotechology upstart, with the stakes as high as they could get.
Biopharmaceutical companies in the race to advance vaccine
development
The pandemic has created unprecedented public/private partnerships
of pharmaceutical companies, public health authorities and private insttutions.
Operation Warp Speed (OWS) is a collaboration of several US federal
government departments including Health and Human Services and its
subagencies, Agriculture, Energy and Veterans Affairs and the private sector.
OWS has selected three vaccine candidates to fund for Phase 3 trials:
Moderna‘s mRNA-1273, University of Oxford and AstraZeneca‘s AZD1222,
and Pfizer and BioNTech's BNT162. Within OWS, the US National Institutes
of Health (NIH) has partnered with more than 18 biopharmaceutical
companies to accelerate development of drug and vaccine candidates for
COVID-19 (ACTIV). The COVID-19 Prevention Trials Network (COVPN) has
also been established, which combines clinical trial networks funded by the
National Institute of Allergy and Infectious Diseases (NIAID): the HIV Vaccine
Trials Network (HVTN), HIV Prevention Trials Network (HPTN), Infectious
Diseases Clinical Research Consortium (IDCRC), and the AIDS Clinical Trials
Group.
General References on vaccines and in particular COVID-19 vaccines
for safety and effectiveness.8,9,10,11,12,13,14,15
On 28 November, 2020 there were 68 vaccine candidates in clinical
trials: 38 in phase I, 17 in phase II, and 13 in phase III. Also, there were
limited approval for 6, officially there was no any approved decision for
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COVID-19 vaccine. There were also 87 vaccine candidates in preclinical trials
(experimental animals tests)
New York Times, 28 November 2020, Coronavirus vaccine tracker
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccinetracker.html ].

VACCINE CANDIDATES FOR COVID-19 (November 2020)

1.

BioNTech/Pfizer Vaccine candidate BNT162

Biopharmaceutical New Technologies (BioNTech) (Mainz, Germany) is a
next generation immunotherapy company pioneering novel therapies for
cancer and other serious diseases. Its broad portofolio of oncology product
candidates includes individualized and off-the-shelf mRNA-based therapies,
innovative chimeric antigen receptor T cells, bispecific checkpoint immunemodulators (bispecific monoclonal antibody is an artificial protein that can
simultaneously bind to two different types of antigen), targeted cancer
antibodies and small molecules. The company employs 800 scientists
researchers and others. It has established a broad set of relationships with
multiple pharmaceutical collaborators (Sanofi, Pfizer, Bayer, etc)/ For more
information www.BioNTech.de .
The project was to evaluate at least 4 experimental vaccines
representing a unique combination of mRNA and target antigen. BNT162 (a1,
b1, b2, c2). The Paul-Ehrlich-Institute in Germany approved a vaccine
BNT162 for a Phase 1/2 trial. Pfizer and BioNtech announced an agreement
to collaborate on developing four COVID-19 vaccine candidates originally
developed by BioNTech, Mainz, Germany.
The married couple Uğur Şahin and Özlem Türeci, started BIoNTech,
their second biotechnology company in 2008 as a spin-off from Johannes
Gutenberg University Mainz. It is a German biopharmaceutical company that
develops and manufactures active immunotherapies for patient-specific
approaches to the treatment of diseases. It develops pharmaceutical
candidates based on messenger RNA (mRNA) for use as individualized
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candidates. Their research showed that antiviral drugs can be nucleoside
modified mRNA-based (modRNA), one is uridine containing mRNA-based
(uRNA), and the fourth candidate is self-amplifying mRNA-based (saRNA).
BioNTech says that a vaccine could become available by the end of 2020 for
emergency use. The cooperation between Pfizer and BioNTech began for the
Phase I/II human trials in US on May 5, 2020. The trial consisted of 360
volunteers from US, and the first sets of volunteers. Around 200 patients have
been enrolled from Germany also as part of the trials.

Figure 4. Prof. Ugur Sahin is the CEO and Dr. Özlem Türeci the chief
medical officer of BioNTech (Mainz, Germany), the company that created the
vaccine in partnership with Pfizer. BioNTech was cofounded (2008) by
Turkish-German couple who became billionaires when the pact with Pfizer
was announcedto produce the vaccine. The couple are both German citizens
of Turkish origins (Sahin‘s family came to Germany when he was 4 years old).
Pfizer and BioNTech received German approval for COVID 19
vaccine

trial

(5/5/2020)

https://www.financialexpress.com/lifestyle/health

/pfizer-and-Biontech-begin-human-trial-for-covid-19-vaccine-inus/1949331.
BioNTech and Pfizer signed contracts (22 July, 2020) to supply 300 million
doses of a SARS-CoV-2 vaccine for the European Union 27 countries, 30
million doses for the United Kingdom, and 100 million doses for the United
States and 120 million doses for Japan if proven safe.
In 18 November 2020, Pfizer and BioNTech announced (press release)
that their clinical trials 3 proved that their vaccine effectiveness was 95%
based on 170 cases Covid-19 developing in volunteers of trial 3. Just eight (8)
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were in the group given the vaccine, suggesting it offers good protection. The
rest of the cases were in the placebo group given a dummy jab. Also, the
coronavirus vaccine appeared to protect 94% of adults over 65 years old.
More data released from their ongoing phase 3 trial suggests it works
equally well in people of all ages, races and ethnicities. The companies say
they will now apply for authorisation for emergency use of the jab in the US.
The findings were based on two doses given to more than 43,000 people
around the world. The trial, was testing people at 150 sites in the US,
Germany, Turkey, South Africa, Brazil and Argentina, and will continue to
collect data on the safety and efficacy of the vaccine for another two years.

20 November 2020. CEO of Pfizer, Albert Bourla, press release,
With favorable results from a completed Phase 3 clinical trial of their
jointly developed vaccine against COVID-19, Pfizer and BioNTech have
submitted an emergency use authorization (EUA) application to the US Food
and Drug Administration (FDA). The agency has set a 10 December 2020
date for the Vaccines and Related Biological Products Advisory Committee to
review the EUA request. The meeting will be broadcast live on Facebook,
Twitter, and YouTube, in addition to being livestreamed on FDA's website.
The actual press release: ―……Today, we were able to submit a very
robust dataset that we believe meets, and in many cases, exceeds the FDA‘s
high standards. He pointed out that the EUA for the vaccine was filed 248
days after the two firms entered into their development collaboration. In
addition to announcing the US FDA filing, Bourla noted that the vaccine is
already under rolling review in Europe, Japan, Australia and Canada. In an 18
November press release announcing the completion of the Phase 3 clinical
trial, Pfizer reported that their COVID-19 vaccine had observed efficacy in
older adults – those over 65 years of age – of over 94%. The figures were
obtained after over 43,000 participants received the two-dose vaccines series;
in this Phase 3 cohort, 170 cases of COVID-19 developed, with all but (8)
eight of the cases occurring in participants who received placebo. Of the 10
severe COVID-19 cases, 9 were in those who received placebo. Pfizer and
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BioNTech will be prepared to produce up to 50 million doses of their vaccine
globally in 2020, and up to 1.3 billion by the end of 2021…‖.
[https://www.raps.org/news-and-articles/news-articles/2020/11/pfizermoderna-covid-vaccines-set-for-imminent-eua ].

Figure 5. Schematic mechanism of the neutralizing antibodies. Spike (S)
protein binds to the host receptor (ACE2 receptor) and enter into the target
cell through membrane fusion. The antibody targeting S protein can effectively
block binding, membrane fusion, and entry of SARS-CoV-2 to the ACE2.

Challenges and problems for distribution of mRNA vaccine at low
temperatures
On 16 November 2020 the journal Science published some challenging
questions about the distribution of vaccines [Kaiser J. Temperature concerns
could slow the rollout of new coronavirus vaccines. Science 16.11.2020]
―………Today‘s dramatic news that Moderna‘s COVID-19 vaccine might
work as well as one made by Pfizer and BioNTech means the world could
have two powerful weapons to fight the COVID-19 pandemic. Now, the next
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hot vaccine topic is, well, heat. Both vaccines use a novel technology—
strands of messenger RNA (mRNA), held within lipid particles—that is
vulnerable to degradation at room temperature and requires doses to be
frozen for transportation, then thawed for use. That‘s where the Moderna
vaccine may have an edge: Unlike Pfizer‘s and BioNTech‘s offering, it does
not have to be stored at –70°C, but can tolerate a much warmer –20°C, which
is standard for most hospital and pharmacy freezers. That difference means
Moderna‘s vaccine should be easier to distribute and store, particularly in the
rural USA and in developing countries (Africa, Asia and Latin America) where
there is lack of ultracold freezers in the rural areas.

Many types of vaccines must be stored and transported frozen, via a
cold supply chain. Public health officials have even found ways to keep a
vaccine ultracold, between –60°C to –80°C, in places like sub-Saharan
African. Pfizer and Moderna companies give the mRNA some protection
during production and storage by inserting it into a carrier, a fatlike substance
called a lipid nanoparticle. The lipid also shields the mRNA from enzymes in
the blood once it has been injected. But the nanoparticle is deliberately
designed to slowly degrade, so it won‘t build up in the liver and cause harm.
Results from Phase I/II study: BioNTech/Pfizer vaccine BNT162b1
26/8/2020. Results from a Phase 1/2 study of COVID-19 RNA
vaccine candidate, BNT162b1, support its safety and immunogenicity. The
observer-blinded study involved 45 healthy adults aged 18 to 55 years,
randomized to receive either 10 μg, 30 μg, 100 μg of vaccine, or placebo.
BNT162b1 involves nucleoside-modified messenger RNA that encodes the
receptor-binding domain (RBD) of the SARS-Cov-2 spike protein as the target
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antigen. The vaccine is formulated in lipid nanoparticles for efficient delivery
into cells. Participants who received 10 μg or 30 μg of the vaccine on Day 1
received a second dose on Day 21; those who received 100 μg did not
receive a second dose. The most common symptoms following vaccination
were transient pain, fatigue, and headache, which increased with dose level
and were reported by more participants after a second dose. RBD-binding
Immunoglobulin G (IgG) concentrations were detected at Day 21 for all doses
and increased by Day 28 for those who received a second dose.
Neutralization titers were measurable at Day 21 for all doses, and increased
to substantial levels by Day 28 relative to a panel of COVID-19 convalescent
human sera. The researchers hope to continue testing BNT162b1 with a more
diverse sample of participants.
[https://www.yalescientific.org/2020/08/08-17-news-flash-1-encouragingresults-from-the-biontech-pfizer-vaccine-candidate/ ].
Publication of RNA-Based Vaccine BNT162b2 Pivotal Efficacy Study I/II.
Edward E. Walsh, Robert Frenck, Ann R.Falsey, et al. Özlem Türeci, Kristin
R Thompkins, Kirsten E. Lyke, Vanessa Raabe, Philip R Dormitzer, Kathrin U
Jansen, Uğur Sahin, William C. Gruber
doi: https://doi.org/10.1101/2020.08.17.20176651, medRxiv 28.8.2020
Additional publication in NEJM
Walsh EE, Frenck RW, Falsey AR, et al. Safety and Immunogenicity of Two
RNA-Based Covid-19 Vaccine Candidates. New England Journal of Medicine
14.10.2020. [New England Journal of Medicine doi: 10.1056/NEJMoa2027906
Results. A total of 195 participants underwent randomization. In each of 13
groups of 15 participants, 12 participants received vaccine and 3 received
placebo. BNT162b2 was associated with a lower incidence and severity of
systemic reactions than BNT162b1, particularly in older adults. In both
younger and older adults, the two vaccine candidates elicited similar dosedependent SARS-CoV-2–neutralizing geometric mean titers, which were
similar to or higher than the geometric mean titer of a panel of SARS-CoV-2
convalescent serum samples. Conclusions. The safety and immunogenicity
data from this U.S. phase 1 trial of two vaccine candidates in younger and
older adults, added to earlier interim safety and immunogenicity data
regarding BNT162b1 in younger adults from trials in Germany and the United
States, support the selection of BNT162b2 for advancement to a pivotal
phase 2–3 safety and efficacy evaluation.
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Press release, 9 November 2020: Pfizer and BioNTech announced that
vaccine candidate against COVID-19 achieved success in first interim
analysis from Phase 3 Study
Vaccine candidate was found to be more than 90% effective in
preventing COVID-19 in participants without evidence of prior SARS-CoV-2
infection in the first interim efficacy analysis. Analysis evaluated 94 confirmed
cases of COVID-19 in trial participants Study enrolled 43,538 participants,
with 42% having diverse backgrounds, and no serious safety concerns have
been observed; Safety and additional efficacy data continue to be collected
Submission for Emergency Use Authorization (EUA) to the U.S. Food and
Drug Administration (FDA) planned for soon after the required safety
milestone is achieved, which is currently expected to occur in the third week
of November. Clinical trial to continue through to final analysis at 164
confirmed cases in order to collect further data and characterize the vaccine
candidate‘s performance against other study endpoints
[ https://www.businesswire.com/news/home/20201109005539/en/ ]
(9 November, 2020) NEW YORK & MAINZ, GERMANY--(BUSINESS
WIRE)--Pfizer Inc.
(NYSE: PFE) and BioNTech SE (Nasdaq: BNTX) today announced their
mRNA-based vaccine candidate, BNT162b2, against SARS-CoV-2 has
demonstrated evidence of efficacy against COVID-19 in participants without
prior evidence of SARS-CoV-2 infection, based on the first interim efficacy
analysis conducted on November 8, 2020 by an external, independent Data
Monitoring Committee (DMC) from the Phase 3 clinical study. After discussion
with the FDA, the companies recently elected to drop the 32-case interim
analysis and conduct the first interim analysis at a minimum of 62 cases.
Upon the conclusion of those discussions, the evaluable case count reached
94 and the DMC performed its first analysis on all cases. The case split
between vaccinated individuals and those who received the placebo indicates
a vaccine efficacy rate above 90%, at 7 days after the second dose. This
means that protection is achieved 28 days after the initiation of the
vaccination, which consists of a 2-dose schedule. As the study continues, the
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final vaccine efficacy percentage may vary. The DMC has not reported any
serious safety concerns and recommends that the study continue to collect
additional safety and efficacy data as planned. The data will be discussed with
regulatory authorities worldwide.
―………….Today is a great day for science and humanity. The first set of
results from our Phase 3 COVID-19 vaccine trial provides the initial evidence
of our vaccine‘s ability to prevent COVID-19,‖ said Dr. Albert Bourla, Pfizer
Chairman and CEO. ―We are reaching this critical milestone in our vaccine
development program at a time when the world needs it most with infection
rates setting new records, hospitals nearing over-capacity and economies
struggling to reopen. With today‘s news, we are a significant step closer to
providing people around the world with a much-needed breakthrough to help
bring an end to this global health crisis. We look forward to sharing additional
efficacy and safety data generated from thousands of participants in the
coming weeks.‖ The Phase 3 clinical trial of BNT162b2 began on July 27,
2020, and has enrolled 43,538 participants to date, 38,955 of whom have
received a second dose of the vaccine candidate as of November 8, 2020.
Approximately 42% of global participants and 30% of U.S. participants have
racially and ethnically diverse backgrounds. The trial is continuing to enroll
and is expected to continue through the final analysis when a total of 164
confirmed COVID-19 cases have accrued. The study also will evaluate the
potential for the vaccine candidate to provide protection against COVID-19 in
those who have had prior exposure to SARS-CoV-2, as well as vaccine
prevention against severe COVID-19 disease. In addition to the primary
efficacy endpoints evaluating confirmed COVID-19 cases accruing from 7
days after the second dose, the final analysis now will include, with the
approval of the FDA, new secondary endpoints evaluating efficacy based on
cases accruing 14 days after the second dose as well. The companies believe
that the addition of these secondary endpoints will help align data across all
COVID-19 vaccine studies and allow for cross-trial learnings and comparisons
between these novel vaccine platforms. Companies posted an updated
version of the study protocol at https://www.pfizer.com/science/coronavirus.].
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2 November 2020. Announcement of Britain's Medicines and Healthcare
products Regulatory Agency (MHRA)
The UK‘s MURA granted emergency use approval to the PfizerBioNTech vaccine, as having 95% effectiveness in preventing COVID-19
illness, in record time - just 23 days since Pfizer/BioNTech published the first
data from its final stage clinical trial. Pfizer said Britain's emergency use
authorization marks a historic moment in the fight against COVID-19. "This
authorization is a goal we have been working toward since we first declared
that science will win, and we applaud the MHRA for their ability to conduct a
careful assessment and take timely action to help protect the people of the
UK,"

said

Pfizer

Chief

Executive

Officer

Albert

Bourla.

[https://www.cnbc.com/2020/12/02/uk-approves-pfizer-biontech-coronavirusvaccine-for-use.html]. The U.K. government is the first in the world to formally
approve the Pfizer/BioNTech vaccine for widespread use, and it means Britain
will be one of the first countries to begin vaccinating its population.
Emergency use approval in the United States is under review by the Food and
Drug Administration (FDA) and the European Medicines Agency (EMA) . In
July 2020 there was an agreement with the U.K. to supply 30 million doses of
its mRNA-based vaccine, once authorized for emergency use (increased later
to 40 million doses) in early. As a two-dose vaccine, the U.K. will have enough
doses to vaccinate around a third of its 68 million population. The UK Joint
Committee on Vaccinations and Immunisations (JCVI) will shortly publish its
final advice for the priority groups to receive the vaccine, including care home
residents, health and care staff, the elderly and the clinically extremely
vulnerable. The vaccine will be made available across the UK from next week.
The NHS has decades of experience in delivering large-scale vaccination
programmes and will begin putting their extensive preparations into action to
provide

care

and

support

to

all

those

eligible

for

vaccination.

[https://www.gov.uk/government/news/uk-authorises-pfizer-biontech-covid-19vaccine].
8th December 2020. The Food and Drug Administration and US regulators
have confirmed the Pfizer/BioNTech Covid vaccine is effective and found no
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safety concerns to stop approval of the vaccine. It is the first time this level of
detail for the jab, which the UK has already started using for mass
vaccination, has been published. The FDA will meet on 10th December 2020
to make a formal decision. The FDA is yet to approve the vaccine, but has
published a document stating the trial data was "consistent" with the
recommendations set out in its emergency use guidance. The UK's regulatory
body, the MHRA, approved the vaccine last week. Last week Dr Anthony
Fauci, the top US infectious disease expert, apologised for remarks that
seemed to criticise the UK's vaccine approval process. The document,
published ahead of the FDA's meeting on Thursday, stated the most common
side effect experienced by people who received the vaccine was pain,
redness or swelling at the injection site (generally the arm). That was followed
by short-term fatigue, headache and muscle-pain. [BBC 8.12.2020 Safety
data on Pfizer jab released by US, https://www.bbc.com/news/health55228421 ].

8 December 2020. A UK grandmother has become the first person in the
world to be given the Pfizer Covid-19 jab as part of a mass vaccination
programme. Margaret Keenan, who turns 91 next week, said the injection she
received at 06:31 GMT was the "best early birthday present". It was the first of
800,000 doses of the BioNTech/Pfizer vaccine that will be dispensed in the
coming weeks. Up to four million more are expected by the end of the month.
UK plans to vaccinate over-80s years old and some health and care staff - the
programme aims to protect the most vulnerable and return life to normal.
[BBC, COVID-19

vaccine, First person receives Pfizer

jab in

UK

https://www.bbc.com/news/uk-55227325 ].
11 November 2020, FDA authorization. Pfizer‘s Covid-19 vaccine passed a
critical milestone when a panel of experts formally recommended that the
Food and Drug Administration (FDA) authorize the vaccine. The agency is
likely to do so within days, giving health care workers and nursing home
residents first priority to begin receiving the first shots early next week. The
FDA‘s vaccine advisory panel, composed of independent scientific experts,
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infectious disease doctors and statisticians, voted 17 to 4, with one member
abstaining, in favor of emergency authorization for people 16 and older. With
rare exceptions, the FDA. follows the advice of its advisory panels.

Figure 6. December, 6th 2020, Ms Keenan was the first person worldwide
to receive the BioNTech/Pfizer vaccine at her local hospital in Coventry,
central England, on Tuesday morning at 0631 GMT, a week before she
turns 91. Keenan being pushed in a wheelchair out of the ward while
nursing staff clad in protective gear lined the corridor to applaud and
cheer.

Figure 7. 14.12.2020. Sandra Lindsay (USA), a nurse at Long Island Jewish
Medical Center, is inoculated with the BioNTech/Pfizer Covid-19 vaccine by
Dr. Michelle Chester in Queens on Monday.Credit (NYT, Pool photo by Mark
Lennihan). BioNTech/Pfizer vaccines leaving Pfizer‘s Michigan and
Wisconsin factories to be transported by planes and vans to US statedesignated distribution areas, principally hospitals. In the USA, 145 areas
will obtain the vaccine on 14.12.2020, 425 on 15.1.2020 and 66 on
16.12.2020. The mammoth operation of distribution reminds to World War
situations. Dr. Anthony Fauci estimated that if the vaccination program flows
rapidly and Individuals endure mass remedy, it might return ―to some type of
normality moderately rapidly‘.
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2.

MODERNA Vaccine candidate mRNA-1273 RNA-LNP
Moderna is an American biotechnology company based in Cambridge,

Massachusetts. It focuses on drug discovery, drug development, and vaccine
technologies based exclusively on messenger RNA (mRNA).[
The Pharmaceutical Company Moderna, has prepared a COVID-19
vaccine using messenger RNA. mRNA-1273 RNA-LNP encapsulated mRNA,
One of the first vaccines that entered the first phase of trials is the
collaboration from the biotechnology company Moderna and the National
Institute of Allergy and Infectious Diseases (NIAID). The Moderna vaccine is a
lipid nanoparticle (LNP) encapsulated mRNA candidate vaccine. The vaccine
uses a RNA platform with multiple candidates. The genetic information of the
virus is decoded from the DNA to make proteins mRNA, or messenger RNA.
This acts as an intermediary between the genetic information in DNA and the
amino acid sequence of proteins, and gives cells the command to make
certain proteins that can inhibit the viruses. Moderna‗s mRNA-based SARSCoV-2 candidate entered a phase 1 clinical trial on March 16, 2020, less than
10 weeks after the first virus genetic sequences were released. The first dose
of phase 1 trial of the vaccine was given to a volunteer, Jennifer Haller of
Seattle on 16 March.—she became the first person (outside of China) to
receive an experimental vaccine against the SARS-CoV-2 virus, at the Kaiser
Permanente Washington Health Research Institute. Haller has had no serious
side effects from the mRNA injected into her arm so far. Moderna says that
they can be sure of the efficacy and safety of the vaccine by January 2021.
Moderna‗s COVID-19 vaccine, has got fast track approval from the US Food
and Drug Administration(FDA), to conduct Phase II trials, on 6 May 2020.
Phase II trials, will involve enrollment of 600 healthy volunteers, who will be
given two vaccine doses of the mRNA-1273, and the second dose is to be
given 28 days after administration of the first dose.
Moderna signed a partnership agreement with Swiss vaccine
manufacturer Lonza Group, to manufacture up to 1 billion doses of vaccine
against the novel coronavirus and deliver initially 300 million doses per
annum. Also, Lonza signed an agreement with AstraZeneca for AZD7442.
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Figure 8. MODERNA has enrolled by October 2020, 30,000 participants
needed for its Phase III trial. On 16 November 2020, Moderna announced
preliminary data from its Phase III clinical trial, indicating 94% efficacy in
preventing COVID-19 infection
In 16 November 2020 Moderna announced that its COVID-19 vaccine
candidate, jointly developed with the National Institutes of Health, was also
nearly 95% effective. Neither sponsor has yet submitted Phase 3 data for
peer review and publication, though each firm says it plans to do so.
(RELATED: NIH director: Efficacy for co-developed Moderna vaccine 94%,
MODERNA, NEWS RELEASE. Regulatory Focus 16 November 2020)
https://investors.modernatx.com/news -release-details/modernascovid-19-vaccine-candidate-meets-its-primary-efficacy ].
Moderna’s COVID-19 Vaccine Candidate meets its primary
efficacy endpoint in the first interim a nalysis of the Phase 3
COVE Study, November 16, 2020.
First interim analysis included 95 participants with confirmed cases of
COVID-19. Phase 3 study met statistical criteria with a vaccine efficacy of
94.5%. Moderna intends to submit for an Emergency Use Authorization (EUA)
with U.S. FDA in the coming weeks and expects the EUA to be based on the
final analysis of 151 cases and a median follow-up of more than 2 months.
November

16,

2020—MODERNA

(Cambridge,

Mass.),

Moderna

biotechnology company pioneering messenger RNA (mRNA) therapeutics
and vaccines to create a new generation of transformative medicines for
patients, today announced that the independent, NIH-appointed Data Safety
Monitoring Board (DSMB) for the Phase 3 study of mRNA-1273, its vaccine
candidate against COVID-19, has informed Moderna that the trial has met the
26

statistical criteria pre-specified in the study protocol for efficacy, with a vaccine
efficacy of 94.5%. This study, known as the COVE study, enrolled more than
30,000 participants in the U.S. and is being conducted in collaboration with
the National Institute of Allergy and Infectious Diseases(NIAID), part of the
National Institutes of Health (NIH), and the Biomedical Advanced Research
and Development Authority (BARDA), part of the Office of the Assistant
Secretary for Preparedness and Response at the U.S. Department of Health
and Human Services.
Based on these interim safety and efficacy data, Moderna intends to
submit for an Emergency Use Authorization (EUA) with the U.S. Food and
Drug Administration (FDA) in the coming weeks and anticipates having the
EUA informed by the final safety and efficacy data (with a median duration of
at least 2 months). Moderna also plans to submit applications for
authorizations to global regulatory agencies. Moderna is working with theU.S.
Centers for Disease Control and Prevention (CDC), Operation Warp Speed
and McKesson (NYSE: MCK), a COVID-19 vaccine distributor contracted by
the U.S. government, as well as global stakeholders to be prepared for
distribution of mRNA-1273, in the event that it receives an EUA and similar
global authorizations.
By the end of 2020, Moderna expects to have approximately 20 million
doses of mRNA-1273 ready to ship in the U.S.A. The Company remains on
track to manufacture 500 million to 1 billion doses globally in 2021. Moderna
recently announced further progress towards ensuring the distribution,
storage and handling of the vaccine can be done using existing infrastructure.
More about Moderna‘s mRNA-1273, www.modernatx.com/COVID19.
17.12.2020, USA TODAY, Moderna vaccine for FDA final review.
[https://eu.usatoday.com/story/news/health/2020/12/17/moderna-covid-19vaccine-fda-final-review-authorization/6538175002/].

The

FDA

advisory

committee is reviewing the vaccine made by Cambridge, Massachusetts,
biotech Moderna, with similar technology of PfizerBioNTech. A clinical trial in
30,000 volunteers showed that the Moderna vaccine is more than 94%
effective in preventing COVID-19, including serious disease.
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3.
AstraZeneca/Oxford
University
(Jenner
VACCINE candidate : ChAdOx1 (AZD1222)

Institute)

When the vaccine research was announced for the ChAdOx1 (by the
Jenner Institute, University of Oxford), WHO health experts initially predicted
that a possible COVID-19 vaccine would take at least 18 months to come to
the market after completion of successful trials. Production of the vaccine is
being scaled up and is ready for larger trials. Researchers at Oxford
University (Jenner Institute), are hopeful that they will be able to come up with
a vaccine for the SARS-CoV-2 by the end of 2020. Lead researcher of the
vaccine development programme, Prof Sarah Gilbert and her team has said
that they can make one million vaccine doses by the end of 2020.
The ChAdOx1 for COVID-19 vaccine candidate was the first to enter
human phase trials III. ChAdOx1 is special because of potential delivery of
mass quantities of the vaccine in a much shorter period than other vaccine
candidates, and is being called a super fast vaccine. ChAdOx1 is a
chimpanzee adenovirus vaccine vector, it is not a replicating virus, so it is very
safe as it cannot cause infection after vaccination and is also safe enough to
be given to children and the elderly who are immunosuppressed. It can
potentially generate a strong immune response from one dose. The Oxford
vaccine contains the genetic sequence of the surface spike proteins of the
SARS CoV2. After vaccination, the surface spike protein of the coronavirus is
produced, which sensitizes the immune system from an attack by SARS CoV
2. Researchers have enrolled over 500 healthy volunteers to test their
vaccine. The first clinical trials for this vaccine began on April 22, 2020.will be
available as early as September 2020, and if proven effective [20]. The Indian
Council of Medical Research (ICMR) also pitched for the Oxford vaccine,
saying 'ChAdOX1' is the frontrunner in the race.
Clinical trials III for AstraZeneca/Oxford University are also being
conducted in the U.S., Japan, Russia, South Africa, Kenya and Latin
America with planned trials in other European and Asian countries. In total,
the AstraZeneca Company expects to enrol up to 60,000 participants
globally. Also, rapid progress in manufacturing with a capacity of up to 3
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billion doses of the vaccine in 2021 pending regulatory approval. The
vaccine can be stored, transported and handled at normal refrigerated
conditions (2-8 degrees Celsius/ 36-46 degrees Fahrenheit) for at least six
months

and

administered

within

existing

healthcare

settings.

AstraZeneca/Oxford University continue to engage with governments,
multilateral organisations and collaborators around the world.

Figure 9. AstraZeneca pharmaceutical company (UK, Sweden) is working
with the University of Oxford (Jenner Institute). Vaccine AZD1222.
Participants over 24,000 volunteers in UK, USA, Brazil, South Africa and
Japan have been registered to receive the two doses in clinical trials III.
Publication with results for Phase 1/2 clinical trial for vaccine candidate
ChAdOx1
Folegatti PM, Eweer KJ, Alev PK, Angus B, Becjer S, et al. Safety and
immunogenicity of the ChAdOx1 nCov-19 vaccine against SARS-Cov-1: a
preliminary report of a phase single-blind, randomized controlled trial. Lancet
396(10249):467-478, 2020.
―….We did a phase 1/2, single-blind, randomised controlled trial in five trial
sites in the UK of a chimpanzee adenovirus-vectored vaccine (ChAdOx1
nCoV-19) expressing the SARS-CoV-2 spike protein compared with a
meningococcal conjugate vaccine (MenACWY) as control. Healthy adults
aged 18–55 years with no history of laboratory confirmed SARS-CoV-2
infection or of COVID-19-like symptoms were randomly assigned (1:1) to
receive ChAdOx1 nCoV-19 at a dose of 5 × 1010 viral particles or MenACWY
as a single intramuscular injection. A protocol amendment in two of the five
sites allowed prophylactic paracetamol to be administered before vaccination.
Ten participants assigned to a non-randomised, unblinded ChAdOx1 nCoV-19
prime-boost group received a two-dose schedule, with the booster vaccine
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administered 28 days after the first dose. Humoral responses at baseline and
following vaccination were assessed using a standardised total IgG ELISA
against trimeric SARS-CoV-2 spike protein, a muliplexed immunoassay, three
live SARS-CoV-2 neutralisation assays (a 50% plaque reduction
neutralisation assay [PRNT50]; a microneutralisation assay [MNA 50, MNA80,
and MNA90]; and Marburg VN), and a pseudovirus neutralisation assay.
Cellular responses were assessed using an ex-vivo interferon-γ enzymelinked immunospot assay. The co-primary outcomes are to assess efficacy,
as measured by cases of symptomatic virologically confirmed COVID-19, and
safety, as measured by the occurrence of serious adverse events. Analyses
were done by group allocation in participants who received the vaccine.
Safety was assessed over 28 days after vaccination. Here, we report the
preliminary findings on safety, reactogenicity, and cellular and humoral
immune responses. The study is ongoing, and was registered at ISRCTN,
15281137, and ClinicalTrials.gov, NCT04324606.
Between April 23 and May 21, 2020, 1,077 participants were enrolled
and assigned to receive either ChAdOx1 nCoV-19 (n=543) or MenACWY
(n=534), ten of whom were enrolled in the non-randomised ChAdOx1 nCoV19 prime-boost group. Interpretation of results. ChAdOx1 nCoV-19 showed
an acceptable safety profile, and homologous boosting increased antibody
responses. These results, together with the induction of both humoral and
cellular immune responses, support large-scale evaluation of this candidate
vaccine in an ongoing phase 3 programme.
Announcement 23 November 2020. Clinical data Phase III trial
The University of Oxford, in collaboration with AstraZeneca plc,
announced interim trial data from its Phase III trials that show its candidate
vaccine, ChAdOx1 nCoV-2019, is effective at preventing COVID-19 (SARSCoV-2) and offers a high level of protection.
―…. Our vaccine work is progressing quickly. To ensure you have the latest
information or to find out more about the trial, please visit the Oxford COVID19 vaccine web hub or visit the COVID-19 trial website.
Phase 3 interim analysis including 131 Covid-19 cases indicates that the
vaccine is 70.4% effective when combining data from two dosing regimens. In
the two different dose regimens vaccine efficacy was 90% in one and 62% in
the other. Higher efficacy regimen used a halved first dose and standard
second dose. Early indication that vaccine could reduce virus transmission
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from an observed reduction in asymptomatic infections. There were no
hospitalised or severe cases in anyone who received the vaccine. Large safety
database from over 24,000 volunteers from clinical trials in the UK, Brazil and
South Africa, with follow up since April 2021. Crucially, vaccine can be easily
administered in existing healthcare systems, stored at ‗fridge temperature‘ (2-8
°C) and distributed using existing logistics. Large scale manufacturing ongoing
in over 10 countries to support equitable global access…..‖.

Figure 10. Prof. Sarah Gilbert, University of Oxford, leads the research and
development of the COVID-19 vaccine team. Sarah Catherine Gilbert is a
British vaccinologist who is Professor of Vaccinology at the University of
Oxford and co-founder of Vaccitech. Gilbert specialises in the development of
vaccines against influenza and emerging viral pathogens.
Lower initial dose of AZD1221 gave more effective results (from the 23
November 2020, press release)
AstraZeneca and the University of Oxford offered a promising but
confusing early look at late-stage data for their experimental adenoviral vector
vaccine for COVID-19. The preliminary results suggest the vaccine is only
62% effective when volunteers are given two full doses, but up to 90%
efficacious when volunteers received a half dose followed by a full-dose
booster. AstraZeneca‘s results are based on an analysis of more than 23,000
people who received either two shots of the experimental COVID-19 vaccine,
called AZD1222, or two control shots—either a meningococcal conjugate
vaccine or a saline placebo. AZD1222 was only 62% effective at preventing
COVID-19 in a group of 8,900 people who got two full doses of the vaccine at
least one month apart. Curiously, the vaccine was 90% effective in a group
of 2,700 people who first got a half dose of the vaccine followed by a full
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dose at least one month later. Combining that data, the overall efficacy of the
vaccine is on average about 70%. Those results, which were announced via
press release, have not been published or peer reviewed.
AZD1222 was originally supposed to be a single shot, but early studies
showed the approach induced weak antibody levels. AstraZeneca and Oxford
then modified the trials to include a booster shot. According to Reuters, a
fraction of participants subsequently were accidentally given a half dose for
the first shot.
That a lower initial dose seems more effective than two high doses has
perplexed scientists. Immunologists and vaccine experts have come up with
several theories to explain the phenomenon. In a conference call with
journalists, Andrew Pollard, director of the Oxford Vaccine Group, which
designed AZD1222, speculated that the low dose could be ―priming the
immune system‖ to set it up for a better response with the second dose.
Oxford professor of vaccinology Sarah Gilbert added that the regimen might
better mimic what happens in a real infection. The group says more research
will be needed to understand this unexpected result.
Another explanation could come from how the human immune system
responds to the adenoviral vectors—the genetically engineered cold viruses
used to package and deliver DNA, in this case, DNA that encodes for the
SARS-CoV-2 spike protein. The immune system will also make antibodies
targeting an adenoviral vector, likely lowering its effectiveness the next time a
vaccine is administered, explains Suresh Mittal, a pathobiologist who
develops adenoviral vector vaccines at Purdue University. Starting with a low
dose of the vector makes it easier for the second, higher dose to overcome
antibody immunity against the vector itself, while still boosting immunity to the
spike protein, he says.
―……What is encouraging is that you have three vaccines that are
delivering the spike protein, but in somewhat different modes, and they are all
delivering similar levels of protection,‖ says Mark Poznansky, director of the
Vaccine and Immunotherapy Center at Massachusetts General Hospital. ―The
devil is in the detailed reports‖ that the companies will eventually publish, he
adds, noting that it will be important to carefully assess data on safety, side
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effects, and whether vaccinated people who end up testing positive for
COVID-19 have mild, moderate, or severe disease.
Oxford‘s vaccine can be shipped and stored at 2–8 °C ―is a big
differentiator,‖ Poznansky says. That makes it easier to fit into existing
logistics channels than Moderna and Pfizer‘s vaccines, which require subzero
temperatures for shipping. Adenoviral vector vaccines may also be cheaper to
manufacture than mRNA vaccines. AstraZeneca estimates the cost at $2.50
per dose, compared to around $15–20 a dose for mRNA vaccines. ―Their
assertions that their agent will be cheaper, easier to administer, and more
transportable are absolutely valid,‖ says David Curiel, director of the Biologics
Therapeutics Center at Washington University School of Medicine in St.
Louis. He says that adenoviruses will be easier to produce at scale, too. ―It is
possible to have football field–sized production suites where you make oodles
of these viruses.‖
AstraZeneca says it will have 200 million doses of the vaccine by the
end of 2020, and the manufacturing capacity for up to 3 billion doses in 2021.
The company is preparing its request for an Emergency Use Listing from the
World Health Organization to distribute the vaccine in developing countries.
Curiel says that practical advantages of cost and distribution of adenoviral
vector vaccines could outweigh the limitations of its efficacy—although he
stresses that both regimens of AstraZeneca‘s vaccine ―showed a level of
efficacy that is useful.‖ David O‘Connor, a pathologist who studies viral
infections at University of Wisconsin–Madison agrees. ―A vaccine that costs
under $3 and can be distributed around the world absolutely has a place
where those other vaccines won‘t be available,‖ he says. The World Health
Organization (WHO) and the US Food and Drug Administration (FDA) require
vaccines to be at least 50% effective, and AstraZeneca‘s vaccine still clears
this bar, he adds. ―In a big city in the US, we might be able to be picky about
which vaccine works the best, but in most places in the world you won‘t have
that luxury.‖ (extract from an article in C&EN, 24.11.2020)\
Cross R. Chemical & Engineering News, 24 November 2020, vol. 98 (issue
46) Adenoviral vector vaccine data both promising and perplexing. Preliminary
results from AstraZeneca and Oxford‘s Phase 3 trial of their COVID-19
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vaccine

suggest

a

smaller

dose

is

better

than

a

full

dose.

[https://cen.acs.org/pharmaceuticals/vaccines/Adenoviral-vector-vaccine-databoth-promising-and-perplexing/98/i46?utm_source=NonMe... ]
Also, comments in journal Science, 25 November 2020
After dosing mix-up, latest COVID-19 vaccine success comes with big
question mark. Science, By Jon Cohen, November. 25, 2020
“

….. Researchers especially want to know why the half-dose prime would

lead to a better outcome. The leading hypothesis is that people develop
immune responses against adenoviruses, and the higher first dose could have
spurred such a strong attack that it compromised the adenovirus ability to
deliver the spike gene to the body with the booster shot. ―I would bet on that
being a contributor but not the whole story,‖ says Adrian Hill, director of
Oxford‘s Jenner Institute, which designed the vaccine.
Russia‘s Gamaleya Research Institute of Epidemiology and Microbiology has
a COVID-19 vaccine, dubbed Sputnik V, that for this very reason uses
different strains of adenovirus in the prime and boost shots. Gamaleya
announced yesterday that an interim analysis of a Sputnik V trial has found
91.4% efficacy based on 39 cases of COVID-19.
Some evidence also suggests that slowly escalating the dose of a
vaccine more closely mimics a natural viral infection, leading to a more robust
immune response. “It’s not really mechanistically pinned down exactly how it
works,” Hill says. Because the different dosing schemes likely led to different
immune responses, Hill says researchers have a chance to study out the
mechanism by comparing vaccinated participants’ antibody and T cell levels.
The 62% efficacy, he says, “is a blessing in disguise.”
[Science,
25.11.2020,
https://www.sciencemag.org/news/2020/11/afterdosing-mix-latest-covid-19-vaccine-success-comes-big-question-mark ].

Serum Institute of India, the largest vaccine manufacturer. Press
release 11 November 2020
[LIVE MINT (India) 13/11/2020 , CORONAVIRUS VACCINE TRACKER
https://www.livemint.com/topic/coronavirus-vaccine-tracker ]. Oxford COVID19 vaccine: Serum Institute expects emergency authorization next month
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Serum Institute of India Pvt. Ltd. is now the world's largest vaccine
manufacturer by number of doses produced and sold globally (more than 1.5
billion doses) which includes Polio vaccine as well as Diphtheria, Tetanus,
Pertussis, Hib, BCG (turbeculosis), r-Hepatitis B, Measles, Mumps and
Rubella vaccines. It is estimated that about 65% of the children in the world
receive at least one vaccine manufactured by Serum Institute. Vaccines
manufactured by the Serum Institute are accredited by the World Health
Organization (WHO), Geneva and are being used in around 170 countries
across the globe in their national immunization programs, saving millions of
lives throughout the world. Serum Institute is aiming to have Oxford COVID19 vaccine ready by December 2020 for an inoculation drive that could begin
across India [https://www.seruminstitute.com/about_us.php].
The world‘s largest vaccine maker is ramping up production of
AstraZeneca/Oxford University Covid-19 shot, aiming to have 100 million
doses ready by December for an inoculation drive that could begin across
India that same month. If final-stage trial data show AstraZeneca‘s candidate
gives effective protection from the virus, the Serum Institute of India Ltd. -which is partnered to produce at least one billion doses -- may get emergency
authorization from New Delhi by December, said Adar Poonawalla, chief
executive officer (CEO) of the family-owned firm based in the Pune (India).
That initial amount will go to India. Full approval early next year will allow
distribution on a 50-50 basis with the South Asian nation and Covax, the
World Health Organization-backed body that‘s purchasing shots for poor
nations. Serum, which has tied up with five developers, has so far made 40
million doses of AstraZeneca‘s vaccine in the past two months and aims to
start manufacturing Novavax Inc.‘s contender soon although it was a big risk.
But both AstraZeneca-Oxford University and Novavax‘s shots ―are looking
pretty good." The haste underlines Poonawalla‘s confidence in one of the
main vaccine front-runners. AstraZeneca CEO Pascal Soriot has said he is
preparing for the possibility of large-scale vaccinations as early as December
and once the U.K. grants its own emergency license, Serum will submit that
same data to Indian counterparts. It is hoped that it will take until 2024 to
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vaccinate the entire world and two years to see a real reduction in infections,
due to affordability and manufacturing hurdles.
The challenge, will be in getting the vaccine to India‘s 1.3 billion
population, especially in the vast countryside where past inoculation drives
have struggled due to patchy health networks. AstraZeneca has a significant
edge over a rival candidate from Pfizer/BioNTech which this week grabbed
headlines after indicating it was more than 90% effective in stopping Covid-19
infections. Expensive cold-chain infrastructure is needed to transport and
store that vaccine at -70 degrees Celsius. It is impossible for most of the world
to use at scale, compared to those produce that can be stored at fridge
temperatures. Negotiations with the Serum Institute on vaccine pricing will be
pivotal for the country‘s efforts to emerge from the pandemic. The Indian
government has set aside about 50,000 crore ($6.7 billion) for vaccines,
people with knowledge of the matter said last month. The Serum Institute
supplies 170 nations with over a billion shots a year for diseases such as
measles and mumps. Close to $300 million of the company‘s money has been
invested in early production. The Bill & Melinda Gates Foundation and Gavi,
the vaccine alliance, have also contributing $300 million this year, earmarking
200 million doses for the Covax effort.
16

December

2020

[BLOOMBERG,https://www.bloomberg.com/news/

articles/2020-12-16/u-k-hopes-oxford-astra-vaccine-will-be-ready-by-earlynew-year

]. The U.K. expects its medicines regulator to decide whether to

approve the coronavirus vaccine from AstraZeneca Plc and the University of
Oxford within weeks, potentially delivering a major boost to economic revival
efforts. England‘s Chief Medical Officer Chris Whitty said the watchdog could
reach a decision based on its investigations into the safety and effectiveness
data by early January 20121. The Medicines and Healthcare Products
Regulatory Agency (MHPRA) is working for a long time over the scientific data
of the last clinical trial III to decide on emergency approval for the use of the
vaccine. The low cost of the vaccine (under $3) and the easier distribution (at
normal tempearature) makes the vaccine around the poor countries of the
world absolutely vital to overcome the pandemic.
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4.
VACCINE CANDIDATE: Sputnik V vaccine by the
Gamaleya National Center (Russia)
The Gamaleya National Center of Epidemiology and Microbiology
(Moscow) is the world‘s leading research institution founded in 1891. The
center runs one of the unique ―virus libraries‖ in the world and has its own
vaccine production facility. Gamaleya Research Center has recently received
an international patent for Ebola vaccine using adenovirus vector.
On 18/11/2020 a press release from Gamaleya National Center:
Announced that Russia‘s Sputnik V COVID-19 vaccine candidate shows
promising results. Russia‘s Sputnik V, a potential COVID-19 vaccine, was
92% effective at protecting people from the coronavirus, interim results.
Early results from trials of a Covid vaccine developed in Russia
suggest it could be 92% effective. The data for the trial III, was based on 20
cases of Covid-19 from 16,000 volunteers. While some scientists welcomed
the news, others said the data had been rushed out too early and the
numbers are very low. Although the Sputnik data is based on fewer people
being vaccinated and fewer cases of Covid developing during the trial, it does
confirm promising results from earlier research. The Sputnik V in November
2020 was going through phase 3 trials in Russia , Belarus, United Arab
Emirates, Venezuela and India.

Figure 11. Vaccine Sputnik V proved to be 92% effective at protecting people
from COVID-19 according to the first interim analysis (calculation based on
the 20 confirmed COVID-19 cases split between vaccinated individuals and
those who received the placebo). Currently, 40,000 volunteers are taking part
in double-blind, randomised Phase III of Sputnik V clinical trials.
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Short news article in Science (11 November 2020), by Jon Cohen for the
Sputnik V vaccine
―….Another promising COVID-19 vaccine? A Russian institute
announced today that its vaccine candidate has had remarkable success in
an efficacy trial, just 2 days after the widely celebrated news from Pfizer and
BioNTech that their vaccine had greater than 90% efficacy. The Russian
report, however, is being met with raised eyebrows—and some outright
guffaws. In a press release, the Gamaleya National Center of Epidemiology
and Microbiology in Moscow said an interim analysis of a large-scale trial
underway in Russia had found 92% efficacy for its ―Sputnik V‖ vaccine. The
release quoted the Russian minister of health saying the results demonstrate
that Sputnik V ―is an efficient solution to stop the spread of coronavirus
infection.‖ Yet it also noted the review covered just 20 total COVID-19 cases
in the vaccinated and placebo groups—far too few for the claim be
convincing, experts inside and outside of Russia say….‖. Russian Direct
Investment Fund (RDIF), which has been in support of the Sputnik V
development, said the Russian trial would continue for six months.
Furthermore, the report also highlighted that so far, no adverse events have
been reported with Russian researchers finding no safety issues 21 days after
volunteers received their first of two injections. [Science 11,November 2020 ,
https://www.sciencemag.org/

news/2020/11/russia-s-claim-successful-covid-

19-vaccine-doesn-t-pass-smell-test-critics-say].
Press release 24 November, 2020, 91.4% efficacy shown for Russia’s
Sputnik V vaccine in Phase III trial
[The PharmaLetter, https://www.thepharmaletter.com/article/91-4-efficacyshown-for-russia-s-sputnik-v-vaccine-in-phase-iii-trial ].
―….Not to be left behind in the race to prove the value of vaccines to
deal with the novel coronavirus pandemic, the Russian Direct Investment
Fund (RDIF), Russia‘s sovereign wealth fund), today announced positive
results obtained during the second interim data analysis of the largest doubleblind, randomized, placebo-controlled Phase III clinical trials in Russia‘s
history involving 40,000 volunteers evaluating the country‘s already approved
COVID-19 vaccine. Interim trial results have once again confirmed the high
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efficacy of the Sputnik V vaccine, the world‘s first registered vaccine against
coronavirus based on a well-studied platform of human adenoviral vectors.
Evaluation of efficacy was carried out among volunteers (n = 18,794) 28 days
after receiving the first dose (7 days after the second dose) of the vaccine or
placebo upon reaching the second control point of the trial in compliance with
the clinical trial protocol. The analysis demonstrated a 91.4% efficacy rate for
the Sputnik V vaccine. According to the protocol of Phase III clinical trials of
the Sputnik V vaccine, its interim efficacy is calculated at three statisticallysignificant representative control points – upon reaching 20, 39 and 78 cases
of novel coronavirus infection among volunteers both in the placebo group
and in the group that received the vaccine. The second interim analysis of the
Sputnik V vaccine efficacy was carried out on the basis of 39 confirmed cases
identified in the placebo group (31 cases) and in the vaccine group (8 cases).
The ratio of the placebo group to the vaccinated group is 1 to 3…‖.
News Report, 24 November 2020, in Science, by Kupferschmidt K,
―….With more data on its COVID-19 vaccine, Russian institute offers
new evidence of success. Joining the flood of press releases announcing
positive results from COVID-19 vaccine trials, developers of Russia‘s Sputnik
V vaccine today reported 91.4% efficacy from a second interim analysis of
more than 18,000 people, bolstering a claim the team made on 11 November
with scant evidence. Whereas the first report rested on a mere 20 cases of
COVID-19, with no details on how they were split between vaccinated and
placebo groups, the new analysis is based on 39 cases total, eight among the
vaccinated group versus 31 in the much smaller placebo arm. ―This is great
news not just for Russia, but the world,‖ Kirill Dmitriev, CEO of the Russian
Direct Investment Fund that is bankrolling the development of the candidate,
announced at a virtual press conference this morning.
The Russian results presented today are an interim analysis from
18,794 participants 7 days after they received their booster dose. Only one
out of every four received the placebo. Whilst the [COVID-19] case numbers
remain small, this is highly effective,‖ Azra Ghani, an infectious disease
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epidemiologist at Imperial College London, told the Science Media Centre.
The ongoing trial will conduct its next interim analysis after 78 confirmed
COVID-19 cases. Overall, trial organizers expect to enroll 40,000 participants.
The latest news report allays the concerns raised by many vaccine
researchers and public health experts when the Sputnik V team made the
earlier efficacy claims (with very small number of infected cases)….‖.
[Science 24.11.2020, https://www.sciencemag.org/news/2020/11/more-dataits-covid-19-vaccine-russia-institute-offers-new-evidence-success ].
5 December 2020, Russia has started its COVID-19 vaccination
programme. Russia announced on the 5th of December 2020 the first
vaccinations with Sputnik V to workers at high risk of becoming infected with
coronavirus. Russia declared its vaccine was ready in August 2020, months
before any other country gave approval to similar vaccines. Medical experts in
the West doubted whether this vaccine could be deemed ready and safe due
to the short time period of testing and the small number of people it had been
tested Also, clinical trials phase III are still underway. Health officials said that
they had opened 70 clinics in the Russian capital Moscow, and the shots will
initially be offered to health, education and social workers.
Russia‘s Sputnik V vaccine is being rolled out amid record infection
rates in Russia. On the 3rd of December 2020 there were 28,145 cases of
infection reported and on the 4 th of December 27,403. Russia reported a total
of COVID-19 cases - nearly 2.4 million. It is the world‘s 4 th highest (after USA,
India, Brazil). The Russian government coronavirus task force has reported
more than 41,000 deaths in the pandemic (Russia 144,5 million population in
2018). Russian officials are planning to expand the vaccination campaign
nationwide next week in what is expected to be a limited-scale rollout after
manufacturers encountered challenges in ramping up production. Russia
approved the shot, named Sputnik V, in August 2020, despite criticisms from
Western scientists about the lack of large-scale clinical trial data at the time.
EURONEWS, 5.12.2020. https://www.euronews.com/2020/12/05/sputnik-vrussia-rolls-out-its-covid-19-vaccination-programme]
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5.
VACCINE CANDIDATE of SinoVac Biotech company
(China): CoronaVac
Like the rest of the world, China is racing to develop a Covid vaccine
by Chinese research institutes. Now, there are 4 vaccines that have entered
the final stage of clinical trial III, including the one created by SinoVac
Biotech. However, the results published in the scientific journal The Lancet
paper is only from the first and second trial phases (I-II) of one of those four
vaccines.
Zhang Y, Zeng G, Pan H, Li C, HuY, et al. Safety, tolerability, and
immunogenicity of an inactivated SARS-CoC-2 vaccine in healthy adults aged
18-59 years: a randomized, double-blind, placebo controlled , phase 1?2
clinical trial. Lancet 17/11/2020 DOI: https//doi.org/10/1016/S14733099(20)30843-4.
According to the report, Sinovac Biotech's CoronaVac triggered a
quick immune response, although the study conducted in April and May 2020
did not give a percentage of the vaccine's success rate. Zhu Fengcai, one of
the paper's authors, said the results - which are based on 144 participants in
the phase 1 trial and 600 in the phase 2 trial - meant the vaccine was "suitable
for emergency use". No data from the ongoing large-scale phase 3 trials has
been published yet. With the pandemic reported to be almost entirely under
control within China, late-stage trials of the four Chinese vaccines are being
conducted in Pakistan, Saudi Arabia, Russia, Indonesia and Brazil.
According to Chinese officials, nearly 60,000 people had received a
vaccine by early November. Trials of the Sinovac Biotech vaccine in Brazil
were briefly halted last week but resumed after the reported death of a
volunteer was found to have no links to the vaccine.
Investigators from SinoVac did not report any severe adverse event in
Phase I or Phase II trials. In the Phase II trial, the vaccine triggered
neutralising antibodies after 14 days following the vaccination. The
neutralising antibody seroconversion rate was observed to be more than 90%,
which is said to indicate that the vaccine can stimulate positive immune
response. The Phase I/II clinical studies were very encouraging results.
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Figure 12. SinoVac Biotechnology company in China promoted their vaccine
CoronaVac and started clinical trials in 2020. Funding from the Chinese
National Key Research and Development Program and Beijing Science and
Technology Program.
Contract for Turkey to buy 50 million doses (25.11.2020). Turkey has
signed a contract to buy 50 million doses of Covid-19 vaccine from China's
Sinovac Biotech. A contract for 50 million doses of vaccines to be delivered in
the months of December, January and February. Sinovac's experimental
Covid-19 vaccine CoronaVac triggered a quick immune response, but the
level of antibodies produced was lower than in people who had recovered
from the virus, preliminary trial results showed. CoronaVac and four other
experimental vaccines developed in China are in late-stage trials to determine
their effectiveness.
Cohen J, Science 25.11.2020, with global push for COVID-19 vaccines, China
aims to win friends and cut deals [https://www.sciencemag.org/
news/2020/11/global-push-covid-19-vaccines-china-aims-win-friends-and-cutdeals].
Biopharmaceutical companies from China explored the internal
demand but also the international market for vaccines. Although the USA has
shut them out of Operation Warp Speed, they have brokered deals with 15
other countries on five continents. They have mounted massive trials in the
Arab world, Asia and Latin America (UAE, Arab Emirates, Egypt, Pakistan,
Morocco, Saudi Arabia, Bangladesh, Brazil, Argentina) where the infectious
cases are raging fiercely, to test a COVID-19 vaccine and explore
manufacturing of large amounts in Brazil and other countries.
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The two other Chinese vaccine candidates are from China National
Biotec Group (CNBG)—a subsidiary of one of the world‘s largest vaccine
makers, and the state-owned pharmaceutical company Sinopharm. These
pharmaceutical companies are taking a different approach: vaccinating people
with the whole, ―killed‖ virus. This requires no sophisticated protein or RNA
design or genetic engineering: Scientists simply inactivate the virus with a
chemical (beta propiolactone) and mix it with an adjuvant (alum) that
effectively puts the immune system on full alert by irritating it. [**Alum as an
adjuvant acts as an antigen depot. Vaccine antigens adsorb to alum and elute
from it following injection into the host. Also, alum acts a mild irritant, causing
the recruitment of leukocytes necessary for generation of an immune
response to the site of injection].
In theory, such vaccines (―attenuated or inactivated virus‖) can produce
broader antibody and T cell responses, because they contain the full set of
viral proteins, rather than a single one such as the spike of the coronavirus.
Unlike the mRNA vaccines (Pfizer/BioNTech & Moderna), which have to be
stored at subzero temperatures, inactivated viruses requires no more than
ordinary refrigeration. But many scientists view inactivated virus vaccines as
outmoded, difficult to make in high volume. If China‘s COVID-19 vaccines
work, manufacturers say they could turn out 1.5 billion doses in total next
year. Countries in the Third World, that cannot access expensive vaccines
from other countries in the West can secure high number of doses it they take
part into clinical trials of Chinese vaccines.

6.

Vaccine Candidate by Sinofarm and National Biotech
Group
On 26 November 2020, Sinopharm, a leading Chinese vaccine

developer, has applied for a license to bring its COVID-19 vaccines to the
market. The application has been submitted to the National Medical
Products Administration (China; regulator of pharmaceutical medicines) for
review. Once approved, it means the vaccines will be available for the general
public. Two vaccine candidates developed by Sinopharm's subsidiary China
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National Biotec Group Co. have been approved for emergency use since July
2020 for medical workers and other limited groups of people who face high
risk of infection by the coronavirus. [26 November 2020, CGTN, CGTN News
https://news.cgtn.com/news/2020-11-25/Sinopharm-applies-to-bring-itsCOVID-19-vaccine-to-market--VIiimRueZy/index.html ].
Since the summer of 2020, China has been allowing vaccinations with
the two experimental vaccines - which have not yet been approved for wider
use - in emergency cases, such as employees and students travelling abroad
or workers vulnerable to exposure, such as healthcare workers. "Our vaccines
have been inoculated to nearly a million people and we have not had any
returns reporting serious adverse reactions," Sinopharm president Liu
Jingzhen

said

on

the

company's

website.

[Euronews,

20.11.2020

https://www.euronews.com/2020/11/20/coronavirus-nearly-1-million-peoplealready-inoculated-with-two-experimental-chinese-vaccines

].

Figure 13. Nearly a million people have been given "emergency" inoculations
of two experimental coronavirus vaccines. Their effectiveness is unknown as
Sinopharm has yet to provide any clinical data from trials of the vaccines.
On 17 November 2020, Sinopharm announced that the vaccine
candidates have been under Phase-3 clinical trials in 10 countries including
the UAE, Bahrain, Egypt, Jordan, Peru, and Argentina, with nearly 60,000
people inoculated. Blood samples of more than 40,000 participants have been
taken 14 days after they took the second dose, showing good results. Among
construction project workers, diplomats and students who went abroad after
taking Sinopharm's vaccine, no one has been infected. On October 2020, it
was announced that China National Biotec Group Company is ready for the
44

mass production of COVID-19 vaccines and its supply will be sufficient and
safe. It was claimed that more than 10 countries had use these vaccines.
Sinopharm‘s 2 vaccine candidates are among 5 Chinese candidates
undergoing international clinical trials because the domestic prevalence of the
disease is so low. At least three – all inactivated vaccines from Sinopharm
and Sinovac – have been approved for emergency use outside the clinical
trials, and some local governments have reportedly allowed residents to take
the Sinovac vaccine. [Guardian 20.11.2020,

https://www.theguardian.com/

world/2020/nov/20/china-has-given-almost-a-million-people-experimentalcovid-vaccine-says-company ].
Sinopharm‘s 2 vaccine candidates are among 5 Chinese candidates
undergoing international clinical trials because the domestic prevalence of the
disease is so low. At least three – all inactivated vaccines from Sinopharm
and Sinovac – have been approved for emergency use outside the clinical
trials, and some local governments have reportedly allowed residents to take
the Sinovac vaccine. [Guardian 20.11.2020,

https://www.theguardian.com/

world/2020/nov/20/china-has-given-almost-a-million-people-experimentalcovid-vaccine-says-company ].

7.

NOVAVAX Candidate Vaccine called NVX-CoV-2373
In 2020, Novavax, a small vaccine maker company (in Gaithersburg,

Maryland, USA) initiated research on a novel vaccine for COVID-19. The
vaccine was called novel NVX-CoV2373 Protein Subunit VL (precombinant
protein nanoparticle vaccine + Matrix M Novavax).
In the previous decade there were two other epidemics that were
caused by Corona viruses, the Severe Acute Respiratory Syndrome
(SARS) in China in 2002-04, and the Middle East Respiratory Syndrome
(MERS), in Saudi Arabia in 2012. Research work for production of vaccines
for both the Sars and Mers viruses were initiated urgently, but were later
aborted and shelved when these epidemics were controlled. Novavax was
involved with developing MERS vaccines but their clinical trials failed to give
results and the company went through a phase of financial problems.
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Figure 14. Novavax , 9 November 2020, on track to begin a delayed U.S.based, late-stage clinical trial phase 3 study of its experimental coronavirus
vaccine NVX-CoV2373. The vaccine had been given "fast-track" status from
the U.S. Food and Drug Administration (FDA).

The Novavax is specialized to produce recombinant vaccines. This
involves in the case of coronavirus extracting the genetic code for the protein
spike on the surface of Sars-CoV-2, which is the antigenic part which can
trigger an immune response in humans. This genetic code is incorporated into
the genome of a bacterium or yeast and they are made to produce, huge
quantities of the required protein. Novavax has received a funding of $384million from the Coalition for Epidemic Preparedness Innovations (CEPI), and
will soon be starting human phase trials with its NVX-CoV2373 vaccine.
Novavax has enrolled 130 volunteers from Australia for its phase trials.
Science report on Novavax, 3 November 2020
Will a small, long-shot U.S. company end up producing the best coronavirus
vaccine? By Meredith Wadman, 3 November, 2020
[https://www.sciencemag.org/news/2020/11/will-small-long-shot-us-companyend-producing-best-coronavirus-vaccine ].
―… Novavax faced an existential threat because of past failures to
develop a vaccines. On the heels of a second failed vaccine trial in less than 3
years, the firm‘s shares had plunged. Frantic to conserve cash, the company
sold its two Maryland manufacturing facilities, slicing its payroll by more than
100 employees. Today, Novavax is slated to receive up to $2 billion from the
U.S.A government as a nonprofit organization to develop and manufacture a
coronavirus vaccine. The company has hired more than 300 new employees,
and this month it plans to launch a pivotal clinical trial of its coronavirus
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vaccine in the USA and Mexico. Made by moth cells harnessed to crank out
the virus‘ spike protein—which the pathogen uses to invade human cells—
Novavax‘s vaccine outshone major competitors on key measures in monkey
and early human tests.
―……Good news came on 24 March 2020, boosting the company‘s
research. The phase III clinical trial of Novavax‘s flu vaccine in older adults,
also made using the moth cell system, returned excellent results. Three days
later, senior Novavax scientists met with decision-makers from a key funder—
the nonprofit, international Coalition for Epidemic Preparedness Innovations
(CEPI). Novavax scientists were used to dealing with skeptics. Six weeks
later, CEPI awarded Novavax up to $384 million for trials and manufacturing
of its vaccine….‖.
NOVAVAX press release in November 30, 2020, for the phase 3 clinical
trial Update on its COVID-19 vaccine program. NVX-CoV2373 which is a
stable, prefusion protein antigen derived from the genetic sequence of the
SARS-CoV-2 coronavirus spike (S) protein and adjuvanted with Novavax‘
proprietary Matrix-M™. Novavax is in a leading position to significantly
contribute to the need for safe and efficacious vaccines that will ultimately end
the worldwide COVID-19 pandemic. NOVAVAX continues to make meaningful
progress for test, manufacture and ultimately deliver of NVX-CoV2373 with
unprecedented speed. In 30.11.2020 NOVAVAX was in Pivotal Phase 3 trial
in United Kingdom (UK) and completed enrollment. Also, Phase 2b efficacy
trial in South Africa completed enrollment and the U.S./Mexico Phase 3 trial.

8.
VACCINE CANDIDATE of GlaxoSmithKlein and INNOVAX
for COVID-19 known as XWG-03
Xiamen Innovax Biotech CO., LTD. (INNOVAX) is a wholly owned
subsidiary of Beijing Wantai Biological Pharmaceutical Co., LTD. Established
in 2005, INNOVAX, has been dedicating to provide high-quantity and
affordable innovative vaccine to combat infectious disease.
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GlaxoSmithKline (GSK) is a big British multinational pharmaceutical
company (Brentford, England, merged from Glaxo Wellcome and SmithKline
Beecham). GSK is in 2019 world's 6th largest pharmaceutical company (after
Pfizer, Novartis, Roche, Sanofi, and Merck & Co).
The GlaxoSmithKline (GSK) has announced plans to collaborate with
China‗s Xiamen Innovax on a potential vaccine to treat COVID-19. The
vaccine known as COVID-19 XWG-03 is a recombinant protein based vaccine
against corona virus, which is being developed by Innovax with Xiamen
University. The vaccine uses a version of the spike proteins present on the
surface of the SARS-Cov-2 to activate the immune system. Glaxo Smith Kline
says that, the use of an adjuvant in their vaccine incresases the immune
response to the vaccine and reduces the amount of antigen The two drugmaking giants joined forces in April, with Sanofi providing protein-based
vaccine technology and GSK contributing its immune-boosting adjuvants. The
vaccine uses the same recombinant protein-based technology as one of
Sanofi‘s seasonal influenza vaccines. First human studies began in
September 2020 with initial results expected in the new few weeks to support
the initiation of a Phase 3 trial in December 2020. The use of the adjuvant
means a stronger vaccine can be produced at lower cost, and potentially
stimulate a longer-lasting reaction. GSK agreed to supply 200 million doses to
developing countries. Production target: 1 billion doses by mid 2021

9.

VACCINE CANDIDATE: CUREVAC-mRNA vaccine
CureVac is a German company which has developed a mRNA vaccine.

According to the scientists of the German company CureVac, even though no
mRNA vaccine has been approved or entered a phase III clinical trial, the
production of huge numbers of doses may be easier for mRNA vaccines than
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for traditional vaccines. The experimental Rabies vaccine developed by
CureVac induced a good immune response with a single microgram of
mRNA, therefore they conclude that 1 gram of mRNA could vaccinate 1
million people. So, according to the developers of Curevac, the production of
around a hundred of grams, can be sufficient to vaccinate large populations.

Figure 15. On 17 November 2020, the European Commission approved a 5th
contract with the German pharmaceutical company CureVac, which provides
for the initial purchase of 225 million doses on behalf of all EU Member
States, plus an option to request up to a further 180 million doses, once a
vaccine has proven to be safe and effective against COVID-19.
The order of CureVac enlarges the already broad portfolio of vaccines
to be produced in Europe, including the contracts signed with AstraZeneca,
Sanofi-GSK, Janssen Pharmaceutica NV, BioNTech-Pfizer, and the Moderna.
This diversified vaccines portfolio will ensure Europe is well prepared for
vaccination, once the vaccines have been proven to be safe and effective.
Member States can also decide to donate the vaccine to lower and middleincome countries or to re-direct it to other European countries.
[The European Commission approves contract with CureVac 17.11.2020,
https://ec.europa.eu/commission/presscorner/detail/en/ip_20_2136 ].

10. VACCINE CANDIDATE: INOVIO DNA Vaccine INO-4800
INOVIO is a USA biotechnology company focused on rapidly bringing
to market precisely designed DNA medicines to treat and protect people from
infectious diseases and cancer. On 30 July 2020 INOVIO announced that its
COVID-19 DNA vaccine INO-4800 targeting SARS-CoV-2 was effective in
protecting non-human primates (NHPs; specifically rhesus macaques) from
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live virus challenge 13 weeks after the last vaccination. These protective
results were mediated by memory T and B cell immune responses from INO4800 vaccination.

Figure 16. INOVIO a biotechnology company focused on bringing to market
precisely designed DNA medicines to treat and protect people from infectious
diseases and cancer. 7.12.2020 INOVIO announced it has dosed its first
subject in a Phase 2 clinical trial evaluating DNA medicine INO-4800, its
COVID-19 vaccine candidate, as part of its Phase 2/3 clinical trial. The Phase
2 segment of the trial will enroll approximately 400 participants who are 18
years or older at up to 17 U.S. sites.
Experiments

with

INO-4800-treated

animals

demonstrated

seroconversion after a single vaccination, with protective neutralizing
antibodies and T cells lasting in their blood more than four months after the
initial dose. The antibody levels were similar to or greater than those seen in
patients who have recovered from COVID-19, the infection caused by SARSCoV-2, and the T cell responses were significantly higher than those from
convalescent patients.
INOVIO has 15 DNA medicine clinical programs currently in
development focused on HPV-associated diseases, cancer, and infectious
diseases, including coronaviruses associated with MERS and COVID-19
diseases being developed under grants from the Coalition for Epidemic
Preparedness Innovations (CEPI) and the U.S. Department of Defense. DNA
medicines are composed of optimized DNA plasmids, which are small circles
of double-stranded DNA that are synthesized or reorganized by a computer
sequencing technology and designed to produce a specific immune response
in

the

body.

[http://ir.inovio.com/news-releases/news-releases-details/

2020/INOVIOs-COVID-19-DNA-Vaccine-INO-4800-Provides-Protection-withMemory-Immune-Resp ].
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11. Vaccine Candidate of JANSSEN (Johnson & Johnson)
JNJ-78436735
Janssen Pharmaceutica is a pharmaceutical company headquartered
in Beerse, Belgium and owned by the big USA company Johnson &
Johnson. It was founded in 1953. The Janssen Pharmaceutical Co
developed the investigational vaccine (JNJ 78435735, also known as
Ad.26.COV2.S) and is leading the clinical trial as regulatory sponsor.
Janssen, the National Institute of Allergy and Infectious Diseases (NIAID),
part of the National Institutes of Health, and the Biomedical Advanced
Research and Development Authority (BARDA), part of the U.S. Department
of Health and Human Services‘ Office of the Assistant Secretary for
Preparedness and Response, are funding the trial.
Janssen initiated a Phase 3 clinical trial (the 4th biggest clinical trial in
September 2020 for coronavirus vaccines) evaluating an investigational
vaccine for COVID-19 (enrolling adult volunteers). On 15 November 2020,
Jensen initiated the Phase 3 ENSEMBLE study of the single-dose regimen of
JNJ-78436735, the investigational vaccine candidate for the prevention of
COVID-19. ENSEMBLE is proceeding to enroll up to 60,000 participants
worldwide. In addition to the single-dose regimen ENSEMBLE study, Janssen
has now initiated the two-dose regimen ENSEMBLE 2 trial. ENSEMBLE 2 is a
complementary, planned, pivotal, large-scale, multi-country phase 3. trial that
will study the safety and efficacy of a two-dose regimen of the investigational
Janssen vaccine candidate for the prevention of COVID-19 in up to 30,000
participants worldwide. Both clinical trials will run in parallel.
[ Johnson & Jojnson 15 Novemebr 2020, https://www.jnj.com/johnsonjohnson-initiates-second-global-phase-3-clinical-trial-of-its-janssen-covid-19vaccine-candidate ],
[ September 23, 2020 , Fourth large-scale COVID-19 vaccine trial begins in the
United States, Trial evaluating investigational Janssen COVID-19 vaccine.
National Institutes of Health (USA) 23/9/2020
[https://www.nih.gov/news-events/news-releases/fourth-large-scale-covid-19vaccine-trial-begins-united-states ]
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Pubication of test results in experimental animals. Mercado NB, Zahn R,
……et al., Barouch DH. Single-shot Ad26 vaccine protects against SARSCoV-2 in rhesus macaques. Nature 586:583-588, 2020. (30.7.2020)
―The results show that the investigational Janssen COVID-19 vaccine
induced neutralizing antibody responses in rhesus macaques and provided
complete or near-complete protection against virus infection in the lungs and
nose following SARS-CoV-2 challenge. The safety, reactogenicity and
immunogenicity of the investigational vaccine are being evaluated in a Phase
1/2a trial in the United States and Belgium enrolling adult volunteers. Positive
interim results from the Phase 1/2a clinical study demonstrated that the safety
profile and immunogenicity after a single vaccination were supportive of
further development.‖.

12. Vaccine candidate CANSINO BIOLOGICS INC. Adenovirus
Type 5 Vector (Ad5-nCoV), Phase I, II, III
The candidate vaccine Ad5-nCoV, was developed in 2020 by CanSino
Biologics Inc, and the Beijing Institute of Biotechnology, The vaccine was
built upon CanSino's adenovirus-based viral vaccine technology platform,
which has been utilized for infectious diseases such as Ebola in the past. The
candidate vaccine Ad5-nCoV entered human clinical trials in March 2020
based on positive preliminary safety data from animal models. Results from
the Phase II trial were published in The Lancet on July 20 2020, and
demonstrated that two different doses of the administered vaccine produced
significant neutralizing antibody responses against SARS-CoV-2, with no
serious adverse reactions documented. The Chinese research team
concluded that the results support testing of the clinical trial of phase III.
Lancet paper 20.7.2020, on safety and immunogenicity CanSino vaccine
Zhu F-C, Guan X-H, Huang J-Y, et al. Immunogenicity and safety of a
recombinant adenovirus type-5-vectored COVID-19 vaccine in healthy adults
aged 18 years or older: a randomized, double-blind, placebo-controlled,
phase 2 trial. The Lancet 20 July 2020, https://doi.org/10.1016/S01406736(20)31605-6
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Figure 17. CanSino Biologics Inc, and the Beijing Institute of Biotechnology,
developed a COVID-19 vaccine that was built upon CanSino's adenovirusbased viral vaccine technology platform.
17 August 2020. A potential coronavirus vaccine candidate developed by
Chinese biopharmaceutical firm CanSino Biologics Inc has been granted the
country‘s first invention patent. The vaccine, a recombinant adenovirus
vaccine named Ad5-nCoV, which experts claimed demonstrates its originality
and creativity, won patent approval from Beijing, state media reported.
A document published on China‘s National Intellectual Property
Administration website said the vaccine can be mass-produced in a short
time in the event of an outbreak, [ TIMES NOW NEWS, 17 August 2020,
https://www.timesnownews.com/health/article/cansino-wins-patent-toproduce-china-s-first-covid-19-vaccine/638120 ].
Sinovac has signed deals to provide 46 million doses of its COVID-19
vaccine to Brazil and 50 million doses to Turkey, and will also supply 40
million doses of vaccine bulk – the vaccine concentrate before it is divided into
little vials – to Indonesia for local production. CanSino will deliver 35 million
doses of its vaccine to Mexico, while China National Biotech Group (CNBG,
Wuhan) has been looking at markets in the Middle East and South America.
The UAE is to jointly produce with CNBG about 100 million doses in 2021.
CNBG has stated it can produce more than one billion doses in 2021. China
has also joined the COVID-19 Vaccines Global Access (COVAX) facility, an
effort led by the WHO and the global Coalition for Epidemic Preparedness
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Innovations (CEPI) to make sure that any products are proven to be safe and
effective and quickly reach rich and poor countries.

Other vaccine candidates in clinical trials
In the beginning of December 2020 there were 59 vaccine candidates
for COVID-19 in the phase of clinical trials: 42 in Phase I–II trials and 17 in
Phase II–III trials. No vaccine candidate has yet fully completed a Phase III
trial. The only vaccine candidate temporary approval was granted for the
BioNTech/Pfizer from the authority Britain's Medicines and Healthcare
products Regulatory Agency (MHRA) UK on the 2nd December 2020 and by
USA‘s FDA in 11 December 2020. In November 2020, BioNTech/Pfizer Inc,
Moderna and the AstraZeneca/University of Oxford

announced interim

positive results from their analyses of Phase III vaccine clinical trials
(randomized, double blind, placebo). The vaccine candidates BioNTech/Pfizer
and Moderna are also under evaluation for emergency use authorization
(EUA) status by the US Food and Drug Administration (FDA), and by the
European Medicines Agency (EMA for the 27 countries of EU) and in several
other countries.
The WHO, the Coalition for Epidemic Preparedness Innovations, the
Gates Foundation and 50 countries worldwide are committing billion of money
and organizational resources for the prospect that several vaccines will be
needed to prevent continuing COVID-19 infection. The CEPI, which is
organizing a US$2 billion worldwide fund for rapid investment and
development of vaccine candidates. In 2020 the WHO organized a telethon
which received US$8.1 billion in pledges from 49 countries to support rapid
development of vaccines to prevent COVID-19 infections. At the same time,
the WHO also announced the deployment of an international "Solidarity trial"
9 December 2020 Canada (Ottawa). Canada becomes the second Western
country (after UK) to approve the BioNTech/Pfizer vaccine, The US FDA is
expected on the 10th to give its opinion. The regulatory agency Health Canada
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approved the same vaccine. Canada‘s move marks another milestone in the
global fight against a pandemic that has killed more than 1.5 million people,
continues to spread rapidly and has driven the world into a deep economic
crisis. Health Canada said that it had completed a rigorous, independent
review of the data from clinical trials on the vaccine‘s safety and effectiveness,
which

involved

tens

of

thousands

of

people.

[New

York

Times

https://www.nytimes.com/2020/12/09/world/americas/canada-vaccineapprove.html ].
Pressure is mounting for European Medicines Agency (EU) to approve
the vaccine
After the approval of the BioNTech/Pfizer coronavirus vaccine by UK,
Canada, USA and other countries, pressure is mounting on the EU to pull the
trigger. Unlike other countries, which gave the green-lighting the jab on an
emergency basis, the EU bloc (27 countries) is waiting for the European
Medicines Agency to issue a conditional marketing authorization (CMA).
This process involves two independent scientific assessments, along with a
consensus among EU countries (in most cases), and an agreement about the
liability and responsibilities borne by the drugmakers. The EMA agency is
expected to make a decision by December 29 at the latest.
On 14 December 2020, European Union sources told Reuters that the
European Medicines Agency (EMA) has been under pressure from the
European Commission and EU governments to approve vaccines more
quickly. All the necessary data on BioNTech are available,‖ German Health
Minister Jens Spahn wrote on Twitter on 13.12.2020. ―UK + US have already
granted approval. An assessment of the data and an approval by EMA should
happen as fast as possible.‖ EMA said in emailed statements to Reuters in
recent days that it was not under political pressure to be faster. EMA declined
to comment of about Spahn‘s remarks. [REUTERS, https://www.reuters.com/
article/health-coronavirus-eu-pfizer/pressure-mounts-on-eu-drug-regulator-toapprove-pfizer-covid-19-vaccine-idUKL1N2IU0R2 ].
Regulators in the agency‘s Amsterdam headquarters (it used to be in
London before moving out to Nethelands due to Brexit) and in each EU
country are working around the clock, and will do so through the Christmas
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holiday, to pore over the data on vaccine safety, efficacy and manufacturing
quality while the world waits. The flip side is that having 27 member countries
involved makes the process more bureaucratic. The participation of the entire
EU in the decision making takes time.
17 December 2020, Vaccine rollout in European Union on the 27 of
December 2020.
The European Commission President Ursula von der Leyen has
confirmed that coronavirus vaccinations will start across the European Union
on 27 December 2020. "It's Europe's moment," she said in a post on Twitter.
German health minister Jens Spahn told reporters that Germany and other
EU states hoped to start vaccinations "if the approval comes as planned" on
27 December 2020. Meanwhile European Council President Charles Michel is
the latest person to announce he is isolating after French President
Emmanuel Macron tested positive for Covid-19.
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