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The COVID-19 pandemic has devastated the global demographics, claiming more than 4.8 
million deaths globally as of October 2021. Mass vaccination is currently the best defense 
strategy against the virus, which has led to efforts towards the global distribution of 
COVID-19 vaccines. However, due to the urgency to inoculate, not all vaccines had 
received federal endorsement by the Food and Drug Administration (FDA) of the United 
States of America. The FDA is widely considered one of the foremost authorities on drug 
safety, which is why their ratification of an mRNA vaccine produced by Pfizer, Inc. and 
BioNTech is a landmark for vaccinology. Although the vaccine was already in distribution, 
vaccine hesitancy was exacerbated by the lack of timely FDA approval, resulting in the 
overall lower than expected vaccination rates. Another detrimental factor was distrust in 
COVID-19 vaccines, based on the widespread claims of adverse effects, despite the 
vaccine safety being demonstrated in multiple studies. Not only are these new vaccines 
on a pace to outperform the traditional attenuated virus vaccines, their underlying 
technology and the use of the RNA molecule ushers in a new era, in which vaccines can be 
applied and adjusted quicker and for a broader spectrum of targets. 

The Food and Drug Administration (FDA) of the United 
States of America passed a landmark decision to approve 
Pfizer and BioNTech’s vaccine usage and distribution on 
the 23rd of August, 2021. The vaccine will be marketed as 
Comirnaty and distributed to all individuals aged 16 and 
older.1 This decision reflects the necessity of vaccination in 
the United States, which has had more than 43 million cases 
and upwards of 700,000 deaths due to Covid-19 as of Octo
ber 2021.2 The Pfizer-BioNTech vaccine is one of the sev
eral vaccines currently distributed in the United States, al
though it is the first Covid-19 vaccine to get approval from 
the FDA. The need for vaccines to combat the severe acute 
respiratory syndrome coronavirus-2 (SARS-CoV-2) has led 
to a massive acceleration in the manufacture of vaccines 
like Comirnaty. Boosting the production of such vaccines 
has been instrumental in flattening the curve of viral trans
missions and preventing hospital facilities from getting 
overwhelmed. This document aims to discuss the numerous 
factors that led to the approval of Pfizer-BioNTech’s new 
vaccine and the importance of this approval by the FDA. 

The vaccine had been available for public distribution 
since the 10th of December, 2020; due to the severity of 
the Covid-19 pandemic, the need for FDA approval prior to 
distribution was waived. In some cases, such as individu
als below the age of 16 and above 12, special provisions 
were made in the form of EUAs (Emergency Use Authoriza
tions). Through EUAs, many vaccines have been made avail
able and resulted in millions of vaccinations from the mid
dle of 2020 to date. In the United States, an estimated 215 
million individuals have been fully vaccinated as of Octo
ber 2021, attributing to about 65% of the populace.2 This 

reflects a lower total percentage population than countries 
of similar economic standing, such as OECD nations, where 
the percentage of the vaccinated population can be as high 
as 94%.3 

Various political and social elements explain this dis
parity – vaccine hesitancy is a major one. This is exacer
bated by distrust of the vaccine’s reliability, as the FDA had 
not previously approved any vaccines directly. Pfizer-BioN
Tech’s vaccines breaking that trend will undoubtedly re
sult in much higher vaccination rates as a result. Vaccines 
like Comirnaty, mRNA vaccines, have been the subject of 
much debate. However, in 2020, following the rapid spread 
of SARS-CoV-2, we have seen a rapid acceleration of mRNA 
vaccine production and heavy investment into their devel
opment. Due to necessity and because the technology had 
just been perfected, mRNA vaccines were among the first to 
begin distribution. The efficacy of such vaccines has been 
observed to be significantly higher than that of traditional 
vaccines made from attenuated viruses. One study was able 
to show that under observation, the vaccine protected in
dividuals from COVID-19 in 95% of cases.4 Vector vaccines 
resulted in lower protection rates, mostly around 70%; the 
Pfizer-BioNTech vaccine can be seen to provide more con
sistent protection from COVID-19.4 It must also be noted 
that the vaccine’s efficacy cannot be judged by clinical trials 
alone. The nature of the vaccine itself further complicates 
the matter, as there is evidence to support the idea that 
mRNA vaccines may not result in the same linear rate of 
vaccine efficacy decline that other types of vaccines are sub
ject to; in fact, the opposite was noted by a study.5 This pa
per alludes to the fact that immunologically, plasma neu
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tralizing antibodies do decline after several months of 
vaccination. However, this effect is possibly eclipsed by the 
fact that the cells responsible for creating those antibodies, 
the memory B cells, keep a healthy population count. More
over, these memory B cells, which are measures of the 
body’s immune response against Covid-19, are found to in
crease in number and efficacy over at least six months, even 
against different variants of viruses. This means it is not di
rectly possible to quantify the extent of the protection of 
mRNA vaccines like Comirnaty without extensive research 
– however, preliminary and theoretical evidence suggests 
that the duration of protection of Comirnaty might be much 
longer than previously expected.5 

As mRNA vaccines develop, the time to manufacture 
each subsequent vaccine is expected to decrease. While 
speaking at a press event in December, Uğur Şahin, the CEO 
of BioNTech stated that an mRNA vaccine could be synthe
sized in as little as a matter of weeks. Moreover, the vaccine 
was able to demonstrate its safety as well. As found by one 
study, the vaccine was proven to be safe.6 Out of a sample 
of 43,548, of which 43,448 received injections (21,720 re
ceived Pfizer-BioNTech mRNA vaccines and 21,728 received 
placebo injections), only 8 cases of Covid-19 were observed 
amongst the group receiving the vaccine. In the control 
group, there were 162 cases of Covid-19. Furthermore, of 
the ten severe COVID-19 cases, nine occurred from within 
the placebo group. This study and others are somewhat lim
ited in scope, but are generally accepted as evidence that 
the Pfizer-BioNTech vaccine is safe for public usage.6 

Comirnaty, as any other mRNA vaccine, acts to provide 
immunity in a very simple manner. A surface protein on 
the SARS-CoV-2 virus is extracted. This protein resembles 
a spike in shape and is therefore referred to as such. This 
protein is synthesized from mRNA, a single strand of nu
cleotides that encode polypeptides. By deducing the se
quences of amino acids that make up the ‘spike’ protein on 
SARS-CoV-2, researchers were able to understand exactly 
the composition of the protein, and thereby reverse engi
neer it. As the mRNA is taken up by the cell, the Rough En
doplasmic Reticulum (RER) synthesizes the spike protein. 
The mRNA does not frequently enter the nucleus of the cell, 
contrary to popular misconception. The mass production of 
the spike protein allows for high concentrations of the anti
gen, resulting in a stronger immune response against SARS-
CoV-2. Furthermore, this method of inoculation carries less 
risk of complications from the vaccine, especially as there 
is no risk of infection or insertional mutagenesis, which are 
known risks of using live-attenuated vaccines.7 

The Comirnaty vaccine is known to be associated with 
some side effects. These commonly include mild condi
tions, such as soreness, fatigue, myalgia, and headache. 
More severe conditions were found to be extremely rare.8 

The FDA’s approval of Comirnaty was contingent upon 
Pfizer and BioNTech providing sufficient evidence for its 
safety. Over the course of the year during which Comirnaty 
was under review, evidence has shown by and large that the 
potential adverse effects of the vaccine are rare, and the 
vaccine is safe on the whole. However, there were also wide
spread concerns about this vaccine when it was reported 
early on that Comirnaty was strongly linked with anaphy
laxis, which was widely discussed in the medical commu

nity.9 These concerns led to increased caution before ad
ministering the vaccine in those suspected to be more 
susceptible to allergenic hypersensitivity. 

In some cases, individuals were even discouraged openly 
from using this vaccine if they were at risk of strong ana
phylaxis especially to the vaccine ingredient PEG (polyeth
ylene glycol), by the CDC.10 Due to these measures taken 
early on, the incidence of severe adverse reactions to the 
Pfizer-BioNTech vaccines was mitigated. Still, it bears fur
ther investigation into the possible adverse effects the vac
cine may have on a select few individuals. However, this risk 
was pointed out to not be inherent only to the vaccine, as 
we have discussed earlier, but rather a possible, albeit rare, 
complication of all forms of inoculation. 

The importance of this safety certification by the FDA is 
yet to be seen. However, it is speculated that the approval 
will help persuade many Americans to get vaccinated. In ur
ban areas, many individuals who have access to vaccination 
programs were skeptical of the vaccine’s safety due to po
litical and social factors. A recent poll by the Kaiser Family 
Foundation found that among those who were hesitant to 
get inoculated against SARS-CoV-2, about 3 in 10 said they 
would get vaccinated if the FDA approved the vaccines.11 

However, many remain unsure whether the FDA approval 
alone will be sufficient to convince the majority of the un
vaccinated, primarily due to the politicization of the issue. 
The extent of the division of vaccinated and unvaccinated 
individuals among party lines has been debated extensively, 
without much statistical evidence to settle the matter. Fur
thermore, the variance in geopolitical factors for vaccine 
hesitancy means that it is impossible to say whether the 
same hesitancy will be seen globally – in fact, this notion is 
almost entirely ungrounded in data. Diverse locations natu
rally must have different objections to the vaccine, or none 
at all, and it is essential to await further data before propos
ing that attitudes towards inoculation might change. 

It can be noted that in underdeveloped and developing 
nations, the spread of COVID-19 has been exacerbated by 
delays in acquiring vaccines. In particular, impoverished 
nations like Pakistan have been hit especially hard by the 
coronavirus pandemic, and their response revolved entirely 
around acquiring vaccines. However, experts have opined 
that the minor delay of a few months after the release of 
the vaccines and their arrival in Pakistan has been devastat
ing for the country.12 Moreover, it is expected that the in
equity in vaccination might lead to a net loss of $153 bil
lion a year in GDP, according to a report by RAND Europe.13 

Of course, it would be negligent to discuss the implica
tions of worldwide pandemics and restrict the discussion to 
but a few nations. The most threatening concern to world
wide health in recent times has been a surge in viral mu
tations, leading to a plethora of Coronavirus variants. One 
of the biggest causes of such mutations has been claimed 
to be the large pool of unvaccinated individuals, in which 
viruses with individual mutations may intermix, leading to 
the birth of new strains of SARS-CoV-2. The severity of this 
threat to global health cannot be understated. It may be 
that until vaccine inequality ends, and the total population 
of the world receives adequate inoculation, the pandemic 
may never end. However, it must also be clarified that the 
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situation is evolving, and it is impossible to weigh the ef
fects of vaccine unavailability until further data is compiled. 

Nonetheless, as the technology to develop these vaccines 
improves with funding and grants, mRNA vaccines could 
eventually outpace live-attenuated vaccines in production 
and safety. Pfizer-BioNTech’s vaccine has solved some of 
the many problems that plagued early mRNA vaccines, such 
as rapid decomposition of the vaccine when exposed to out
side conditions. The new vaccine can remain stable and us
able inside the temperature range of -25 degrees Celsius to 
-15 degrees Celsius, which can be ensured by a household 
refrigerator, for up to 2 weeks , whereas previous vaccines 
using mRNA could become unfit for usage if not kept below 
-60 degrees Celsius.14 Moreover, the vaccine has ushered 
in a new era of modified nucleoside mRNA vaccines. These 
vaccines use a modified mRNA nucleoside, such as 
pseudouridine, instead of the naturally occurring counter
part: in this case, uridine. For decades, experts debated 
which base was more effective, but using a modified nucle
oside in Comirnaty and the success the vaccine has found 
will pave the way for more modified nucleosides to be used 
in these vaccines. 

In conclusion, the approval of Pfizer-BioNTech’s Comir
naty vaccine is a landmark accomplishment for genetic en
gineering as a field and medicine on the whole. The ap
proval will help mRNA vaccines gain authenticity and 
benefit millions, if not billions, in protecting individuals 
from COVID-19. It can also be said that through this ap
proval, a host of competitor brand mRNA vaccines will also 
vie for market share, allowing vaccines to be available to 
more people across the globe. Moreover, the vaccine repre
sents the culmination of decades of research and presents 
a new alternative to traditional vaccination. By recognizing 
the importance of such research and ensuring the products 
meet rigorous safety criteria before approval, the FDA has 

shown its faith in emerging technologies yet kept a firm 
commitment to protecting people’s health. 
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