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The COVID-19 pandemic is the greatest 
challenge facing mankind, which has caused 
immense human suffering and enormous eco-
nomic losses all over the world. Safe and effec-
ঞve vaccines to meet this challenge is consid-
ered the most promising approach for curbing 
the pandemic. 

The novel severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), the virus 
causing coronavirus disease 2019 (COVID-19), 
has spread rapidly throughout the world since 
the outbreak of viral pneumonia in December 
2019 in Wuhan, China. 1

On March 11, 2020, the World Health Or-
ganizaঞon (WHO) formally declared COVID-19 
a pandemic. This has given a real boost for re-
searchers at dozens of giant pharmaceuঞcal 
and biotechnology companies and universiঞes 
to develop effecঞve vaccines that can protect 
people from infecঞon with the emerging novel 
coronavirus and save humanity from the pan-
demic. 2

In an unprecedented record period that 
did not exceed one year, scienঞsts were able 
to develop several safe and effecঞve vaccines 
tested on tens of thousands of volunteers 
around the world. The global regulators have 
given the green light to a number of these 
vaccines for emergency use authorizaঞon to 
prevent the novel coronavirus SARS-CoV-2 
infecঞon. They included two mRNA vaccines 
- Pfizer - BioNTechs (BNT162b2), and Mod-

erna (mRNA-1273), three adenovirus-based 
vaccines - AstraZeneca (ChAdOx1), Sputnik V 
(Gam-Covid-Vax), and Johnson and Johnson 
(Ad26.COV2.S), and three inacঞvated virus 
vaccines - Sinopharm (BBIBP-CorV), Sinovac 
(CoronaVac) and Covaxin (BBV152). These vac-
cines have saved countless people from serious 
illness and death, but they do not completely 
stop the spread of the virus 3.

In December 2020, the largest vaccinaঞon 
campaign in history had begun in a global effort 
to stop the COVID-19 pandemic. By the end of 
September 2021, there were more than 6.5 bil-
lion administered doses worldwide. However, 
the distribuঞon of the vaccines was not equi-
table and fair. 4

On August 12, 2021, The Lancet medical 
journal published an editorial calling for equi-
table distribuঞon of COVID - 19 vaccines. The 
journal stated that by August 9, 2021, only 12.6 
million of the 4.46 billion doses administered 
globally were in low-income countries, whereas 
3.65 billion have been administered in high-in-
come and upper-middle-income countries. 5

According to the Global Dashboard for Vac-
cine Equity, as of August 6, 2021, just 3.72 per 
cent of people (or 1 in 27) in low-income coun-
tries have been vaccinated with at least one 
dose, compared to 60.93 per cent (or 1 in 2) in 
high-income countries.6 The vaccinaঞon rate of 
people who have received at least one vaccine 
dose in the UK and USA was around 70.92 per 

Vaccine inequity generates dangerous mutants and pro-
longs COVID - 19 pandemic “No one is safe until every-
one is safe”
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cent and 65.2 per cent, respecঞvely. Howev-
er, just 0.09 per cent and 1.15 per cent of the 
populaঞon have received one dose in the Dem-
ocraঞc Republic of the Congo and Papua New 
Guinea, respecঞvely. 7 

Vaccine roll-out among low and high-in-
come countries remains uneven, with some 
countries having secured vaccines for more 
than 100% of their populaঞon, while there are 
countries that have vaccinated less than 5% of 
their populaঞon. 8

UN Secretary-General António Guterres has 
said that COVID-19 vaccines must be available 
to everyone, everywhere. “Vaccinaঞonalism is 
self-defeaঞng and would delay a global recov-
ery”. 9 Recently (October 7 2021), speaking at 
an event with the WHO to launch a new global 
vaccinaঞon strategy, he said that the inequita-
ble distribuঞon of vaccines was dangerous be-
cause it could give rise to new variants and lead 
to more deaths. He appeals for 8 billion $ to 
allow for vaccinaঞng 40 per cent of the world 
by the end of 2021. He added that vaccine in-
equity is “not only immoral but also stupid” be-
cause it will give rise to new variants and more 
deaths. 10

The WHO Director-General, Dr Tedros 
Adhanom Ghebreyesus, has called global vac-
cine equity “the challenge of our ঞme” and said 
that “we are failing.” 11

Unequal distribuঞon of vaccines between 
rich and poor countries leaves millions of peo-
ple vulnerable to the deadly virus and allows 
even more dangerous variants to emerge and 
spread across the globe.

The WHO has set a global target of 70 per 
cent of the populaঞon of all countries to be 
vaccinated by mid-2022, but to reach this goal, 
more equitable access to vaccines will be need-
ed. 7 

COVAX, an internaঞonal collaboraঞve body 
led by the WHO and Global Alliance for Vac-
cines and Immunizaঞon (GAVI), aims to accel-
erate the development and manufacture of 
COVID-19 vaccines and guarantee fair and eq-
uitable access for every country in the world. 
Its goal is to provide at least 2 billion doses of 
WHO-approved vaccines to parঞcipaঞng coun-
tries by the end of 2021, where 92 of the poor-
est countries in the world will receive about 
20 per cent of their needs. So far, COVAX has 
made some progress, but it is sঞll not sufficient 
to fill the huge gap in vaccine distribuঞon be-
tween high and low-income countries. 12,13

While millions of people around the world 
are yet to receive their first dose of the vaccine, 
many high-income countries have already of-
fered booster doses of COVID-19 vaccines to 
their ciঞzens, which could divert much-needed 
doses away from low-income countries.

“We cannot accept countries that have al-
ready used most of the global supply of vac-
cines using even more of it, while the world’s 
most vulnerable people remain unprotect-
ed”, said WHO Director-General on August 4, 
2021. 14

So far, there is no agreement among scien-
ঞsts that a booster dose of COVID-19 vaccines 
is necessary for the enঞre populaঞon. Bernal 
et al. have demonstrated that only modest dif-
ferences in vaccine effecঞveness were noted 
with the delta variant compared with the alpha 
variant a[er receiving two vaccine doses. Both 
BNT162b2 (Pfizer–BioNTech) and ChAdOx1 
nCoV-19 (AstraZeneca) vaccines were highly 
effecঞve, especially at prevenঞng severe dis-
ease, hospitalizaঞon, and death. 15

A recent study published in The Lancet on 
October 4, 2021, confirms that Pfizer-BioN-
Tech vaccine was 90 per cent effecঞve against 

Sanad Al-Balaghi

• Safe and effective vaccines is the most promising approach
• Covid 19 vaccination is the largest vaccination campaign in the history
• Antibodies are not the only measure of effectiveness of the vaccine
• No urgent need for booster doses to fully vaccinated individuals
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hospital admissions up unঞl around six months 
a[er full vaccinaঞon. Furthermore, the vaccine 
remained effecঞve against all “variants of con-
cern” of the virus, including delta variant, and 
among all age groups. However, effecঞveness 
against infecঞons declined to 47 per cent a[er 
five months. 16

Following COVID-19 vaccinaঞon, SARS-
CoV-2 anঞbody levels wane over ঞme. Howev-
er, the level required to elicit full protecঞon is 
not yet known. It is worth noঞng that immune 
responses to COVID vaccines depend on more 
than one mechanism of protecঞon, namely hu-
moral and cellular immunity. Therefore, a low 
level of anঞbodies does not necessarily mean a 
loss of protecঞon.

On September 1, 2021, the European Cen-
tre for Disease Prevenঞon and Control (ECDC) 
said that “based on current evidence, there is 
no urgent need for the administraঞon of boost-
er doses of vaccines to fully vaccinated indi-
viduals in the general populaঞon”. The report 
also menঞoned that addiঞonal doses should be 
considered for people with severely weakened 
immune systems as part of their primary vacci-
naঞon. 17

A more even distribuঞon of the COVID-19 
vaccines benefits everyone, as it reduces not 
only the risk of serious illness and death, but 
also the emergence of more dangerous mu-
tants of the SARS-CoV -2.

All viruses, including SARS-CoV-2, are con-
stantly changing through geneঞc mutaঞons. 
Most changes do not cause concern; howev-
er, there is a concern that some variants may 
progress to becoming more infecঞous, causing 
more serious illness, or avoiding the protecঞon 
offered by vaccines. 18 The Centers for Disease 
Control and Prevenঞon (CDC) and WHO have 
classified four variants as “Variants of Concern” 
(alpha, beta, gamma, and delta) that pose an in-
creased risk to global public health. 19

Uncontrolled high spread of the virus in-
creases replicaঞon in the host cells and gen-
erates mutants, especially in countries where 
populaঞons are not vaccinated. An example is 
what happened in India in late spring and early 
summer 2021, where a new variant, the Indian 

variant, which later was renamed the delta var-
iant originated, killing thousands of mostly un-
vaccinated people, and spreading later to other 
countries and becoming the dominant variant 
in the whole world. 20 

The newly emerged delta variant in India 
was followed by a sharp increase in the num-
ber of reported COVID-19 cases and deaths in 
several countries worldwide. In the UK, a rapid 
increase in cases with delta variant has been 
reported associated with travel from India. 
On May 6, 2021, the UK designated lineage 
B.1.617.2 as a variant of concern. 21

The delta variant (B.1.617.2) is more con-
tagious than the other SARS-CoV-2 variants, 
spreading about 40% to 60% faster than the 
alpha variant, which was 50% more contagious 
than the original strain that appeared in China 
in late 2019. With less than one per cent of the 
currently circulaঞng alpha, beta and gamma 
mutants, the delta mutant is virtually the domi-
nant one around the world and has been moni-
tored in more than 185 countries. 22

Common to the new variants of SARS-
CoV-2 is that they have several mutaঞons in 
the spike protein – the most important target 
of the COVID vaccines - that increase the abil-
ity of the virus to infect human cells and make 
the virus more resistant to anঞbodies produced 
following previous SARS-CoV-2 infecঞon or 
vaccinaঞon. 23,24 One of the most important 
mutaঞons in the delta variant is P681R in the 
spike protein, which makes it easier for the vi-
rus to enter human cells. 25 In addiঞon, new 
sub-variants of delta (delta plus) have already 
emerged. This development of new variants 
and sub-variants will conঞnue if the spread of 
infecঞon remains high. 

The delta variant consঞtutes now more 
than 99 per cent of SARS-CoV-2 variants in 
the whole world. It has spread rapidly to other 
countries including well-vaccinated countries, 
like the UK, USA, and Germany, causing a surge 
in new cases of COVID-19, and hospitalizaঞon, 
affecঞng primarily younger age groups and 
those who are unvaccinated or those with low 
immune response to vaccinaঞon. The wide-
spread of the delta variant in early summer 

Vaccine inequity generates dangerous mutants and prolongs COVID - 19 pandemic
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2021, shows that an outbreak of COVID-19 
anywhere in the world could become an out-
break everywhere, which in turn prolongs the 
COVID-19 pandemic. This is a reminder of the 
UN and WHO’s vaccinaঞon message “No one 
is safe unঞl everyone is safe”.
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