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COVID-19 Variants and Vaccine Benefits-Risks Balance
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S
ince the emergence of coronavirus disease 2019
(COVID-19), the SARS-CoV-2 virus (the causative
agent of the disease) has spread and imposed an enor-
mous health burden worldwide. As of 27 July 2021,

almost 200 million people were infected with more than 4 mil-
lion deaths globally (according to WHO Coronavirus Dash-
board, https://covid19.who.int/table). Although many treat-
ment modalities have been used or still under trials all over
the world, no specific treatment was found to cure or pre-
vent the disease development. Therefore, immunization was
regarded the best choice to prevent the development of the
disease or at least reduce morbidity and mortality. Using the
concept of herd immunity; that; with a threshold at 60 to
70% of the all population gaining immunity through previ-
ous exposure to the virus or by vaccinations; can control a
very contagious disease. Owing to COVID-19 serious compli-
cations and millions of deaths worldwide with a great impact
on the health care system, natural infection is an unsuitable
option to reach population protection [1].

COVID-19 VARIANTS AND VACCINE
EFFECTIVENESS

Currently, there are 8 approved COVID-19 vaccines in ad-
dition to approximately 98 at various stages of clinical devel-
opment [2]. According to the Our World in Data, as of 28
July 2021, 28% of the world population has received a min-
imum of 1 dose of a COVID-19 vaccine with about 14.4%
of the population are fully vaccinated. In low-income coun-
tries, only 1.1% of the population have received one dose
(https://ourworldindata.org/covid-vaccinations).
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The vaccine recipients showing a potent immune response
after full vaccination which is measured by vaccine effective-
ness (VE) [representing rates of disease among vaccinated in-
dividuals in comparison to rates in unvaccinated ones]. Al-
though the types of vaccines have a certain degree of vari-
ance in the effectiveness, wide vaccination programs have
proven to be highly effective as preventing symptomatic dis-
ease and reducing death rates. The VE for mRNA was
found as high as 86.9% (95% confidence interval [CI]: 80.4-
91.2%) with a breakdown as 84.3% (95% CI: 74.6- 90.3%)
with Pfizer-BioNTech (Pfizer, BNT162b2) and 90.0% (95%
CI: 82.0-94.4%) with Moderna (mRNA-1273). The viral vec-
tor vaccines showed 82% (95% CI: 63%-92%) with OxfordAs-
traZeneca (AZ or ChAdOx1 nCoV-19) and 66.3% (95% CI:
59.971.8%) with Johnson & Johnson’s Janssen (J & J, J &
J/Janssen, JNJ-78436735) [3, 4]. The interim results of phase
3 trial of SARS-CoV-2 inactivated vaccine in Turkey (Coro-
naVac) showed VE of 835% (95% CI: 654921%), while in the
Gulf countries using WIV04 and HB02 vaccines showed 72.8%
(95% CI: 58.1-82.4%) to 78.1% (95% CI: 64.8-86.3%) [5, 6].

In the fall of 2020, in addition to the ancestral strain, the
US Centers for Disease Control and Prevention (CDC) re-
leased a data, published July 27, 2021, showed that the new
emerged variants causing a new threat for the vaccination
programs. The 2 groups of variants so-called variants of con-
cern (VOC) and variants of interest (VOIs). Among VOC,
the Delta variant (B.1.617.2), which has emerged in India is
regarded the most virulent variant. The other notable vari-
ants include; Alpha (B.1.1.7), Beta (B.1.351), and Gama (P.1)
which were first noticed in the United Kingdom (UK), South
Africa, and Brazil respectively. The VOC have been spread-
ing globally, constituting about 35-40% of infections in the
US and the UK. The VOIs still lack clear proof of increased
transmission, severity of the disease, or impact on available
vaccines. This group of variants, VOIs, were firstly noticed in
California-US (Epsilon; B.1.427/B.1.429), the New York-US
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(Iota; B.1.526), the UK and Nigeria (Eta; B.1.525), and in
India (Kappa; B.1.617.1 and B.1.617.3) [4].

The CDC data showed growing evidence indicates that
fully vaccinated individuals are at reduced risks, even caused
by Delta variant, of severe illness, hospitalization and death
from COVID-19 compared with unvaccinated people. How-
ever, VE was lower in preventing infection or symptomatic
infection that caused by other variants in comparison with
Alpha variant or the ancestral strain [4]. The VE of Pfizer or
AZ vaccine was notably lower among people with Delta vari-
ant than those with Alpha variant (30.7%; 95% CI, 25.2-35.7
vs. 48.7%; 95% CI, 45.5-51.7); with similar results for both
vaccines. Besides, the effectiveness was more after 2 doses
than after one dose for both vaccines. With 2 doses of Pfizer,
the effectiveness was 88.0% (95% CI, 85.3 to 90.1) among per-
sons with the Delta variant and 93.7% (95% CI, 91.6 to 95.3)
among those with the alpha variant. The effectiveness of 2
doses for AZ was 67.0% (95% CI, 61.3 to 71.8) and 74.5%
(95% CI, 68.4-79.4) among persons with the Delta and Alpha
variants respectively [7].

Data from the Public Health England (PHE), published
a pre-print study [8], that estimated the risk of hospitalisa-
tion in a form of VE against hospitalization (VE = 1- OR
of symptomatic disease x HR of hospitalization). The study
demonstrated that the VE against hospitalization from se-
vere COVID-19 after two doses of vaccine (Pfizer or AZ) was
higher than one dose. In addition to that, VE of 2 doses
was slightly lower among persons with the Delta variant than
those with Alpha variant. VE with 2 doses, for Pfizer vaccine
was 96% (95% CI, 86-99%) among persons with the Delta
variant and 95% (78-99%) among those with Alpha and for
AZ was 92% (95%, CI 75-97) and 86% (95% CI, 53-96) among
those with Delta and Alpha variants respectively. Moreover,
the effectiveness with 1 dose of Pfizer was 94% (95% CI, 46-99)
among persons with Delta variant and 83% (95% CI, 62-93)
with Alpha variants and for AZ, was 71% (95% CI, 51-97)
and 76% (95% CI, 61-85) among those with Delta and Alpha
variants respectively.

An unwelcome twist in the pandemic that some fully vac-
cinated people can carry big loads of the Delta variant with
so-called breakthrough infections and can spread the virus to
others just as readily as unvaccinated people. This finding
played a role in renovated recommendations that every per-
son, vaccinated or not, needs to wear masks indoors in certain
public situations [9].

It was proposed that the vaccine has to have not less than
70% efficacy to prevent an epidemic and ≥ 80% to a larger
epidemic without other measures; such as social distancing
[10]. Hence, the vaccination is effective against severe infec-
tion, hospitalization and death caused by the VOC and no
clear data for the disease caused by the VOIs which is still a
matter of increasing importance.

VACCINES SIDE EFFECTS AND SAFETY

The COVID-19 vaccines are safe and effective and, as with
other vaccines and medicines, are not free of side effects.
The adverse reactions usually of mild to moderate and short-
lasting which differ according to the specific vaccine. Most
common effects include; fever, chills, headache, fatigue, mus-
cle pain, pain at the injection site, and diarrhea [11]. Anaphy-
laxis was regarded as a rare safety warning (2-5 per million
vaccinated) reported from the clinical trials, needs to be eval-

uated in patients with allergy to vaccines components and to
be considered for all vaccinated people at the time of 1st dose.
Myocarditis and pericarditis, a rare serious adverse events
were reported after mRNA vaccines among people ages 30
and younger with a total number of 1,249, as of July 30,2021.
A very rare events of Guillain-Barr Syndrome (GBS) were re-
ported in around 143 after more than 13 million J & J vaccine
doses administered [12].

In February 2021, a new safety signal of blood clot con-
dition emerged with the AZ vaccine. A phenomenon resem-
bles heparin-induced thrombocytopenia (HIT), which is so-
called vaccine-induced immune thrombotic thrombocytope-
nia (VITT), thrombotic thrombocytopenic syndrome (TTS),
or vaccine-induced prothrombotic immune thrombocytope-
nia (VIPIT). The features of the syndrome characterized by
thrombosis (venous or arterial), mostly at unusual sites (cere-
bral and/or splanchnic veins) with consumptive coagulopa-
thy laboratory features that include; thrombocytopenia, hy-
pofibrinogenemia and elevated D-dimer. The subjects showed
an association with positive anti-PF4 (anti-platelet factor 4).
Later, mid of April 2021, similar conditions were reported in
recipients of another adenoviral vector, J & J vaccine [13, 14].
VITT estimated incidence was 7 to 10 cases/million people
with the AZ vaccine in the UK and about 3.2 cases with the
J & J vaccine in the US [14].

Blood clot was regarded as a serious event associating the
mRNA COVID-19 vaccines. A data, large preprint study
from the UK, [15] estimated the incidence of cerebrovascular
and splanchnic (Portal) veins thrombosis (CVT and PVT)
among mRNA COVID-19 vaccines recipients. The study re-
ported that the CVT incidence after receiving the mRNA
(Pfizer or Moderna) vaccine was 4.1 per million people and
44.9 for PVT. The absence of key hematological laboratory
data including anti-PF4 antibodies from the enrolled subjects
limits the ability to confirm whether the mechanism is likely
to be of VITT or not. Furthermore, the data showed that
the incidence of CVT and PVT were significantly greater,
more than 9.5 times, in confirmed COVID-19 than that ob-
served with mRNA vaccines. With COVID-19 cases the
CVT and PVT were 39.0/million people (95% CI, 25.2 to
60.2) and 436.4 per million people (382.9-497.4) respectively.
With people who received mRNA vaccines the CVT was 4.1
cases/million people (95% CI, 1.1 to 14.9) and the PVT was
44.9 cases/million people (95% CI, 29.7 to 68.0).

In summary, currently, vaccination is considered as the best
strategy to protect people from COVID-19 and prevent severe
illness and death. There are few proved vaccine mild side ef-
fects and the possibility of very rare serious events of coagu-
lopathy. However, vaccines have proved efficacious and safe
and hopefully, be able to eradicate the devastating COVID-
19 pandemic. Nevertheless, rapidly progressing updates of the
era of COVID-19 pandemic are being continuously monitored.

ACKNOWLEDGEMENT

I would like to thank my colleague Alhafidh, Oday Z., MD,
Intensivist at Mercy Medical Center, Long Island, NY-USA
for his assistance in collecting some of the references.

CONFLICT OF INTEREST

The author declares that there is no conflict of interest.

http://doi.org/10.33091/amj.2021.171068
47



Abdulsalam Al-Ani Anb. Med. J. 17(2), 2021

REFERENCES

[1] C. Aschwanden. Five reasons why covid herd immunity
is probably impossible. Nature, pages 520–522, 2021,
doi:10.1038/d41586-021-00728-2.

[2] Zimmer C, Corum J, and Wee S-L. Covid-19 vaccine
tracker. Accessed July 25, 2021, [Online].

[3] CDC. Covid-19 science update released; July 16, 2021.
Accessed July 23, 2021, [Online].

[4] CDC. Science brief: Covid-19 vaccines and vaccination.
Published July 27, 2021. Accessed July 30, 2021, [On-
line].

[5] M. D. Tanriover et al. Efficacy and safety of
an inactivated whole-virion sars-cov-2 vaccine (coro-
navac): interim results of a double-blind, ran-
domised, placebo-controlled, phase 3 trial in turkey.
Lancet, 398(10296):213–222, 2021, doi:10.1016/ S0140-
6736(21)01429-X.

[6] N. Al Kaabi et al. Effect of 2 inactivated sars-
cov-2 vaccines on symptomatic covid-19 infection in
adults: A randomized clinical trial. Jama, 2021,
doi:10.1001/jama.2021.8565.

[7] J. Lopez Bernal et al. Effectiveness of covid-19 vaccines
against the b. 1.617. 2 (delta) variant. N Engl J Med,
pages 585–594, 2021, doi: 10.1056/NEJMoa2108891.

[8] Stowe J, Andrews N, Gower C, Gallagher E, Utsi L,
and Simmons R et al. Effectiveness of covid-19 vaccines
against hospital admission with the delta (b. 1.617. 2)
variant. Public health england. 2021. Published June 14,
2021. Accessed July 30, 2021, [Online].

[9] C. M. Brown et al. Outbreak of sars-cov-2 in-
fections, including covid-19 vaccine breakthrough in-

fections, associated with large public gatheringsbarn-
stable county, massachusetts, July 2021. Morb.
Mortal. Wkly. Rep., 70(31):1059–1062, 2021, doi:
10.15585/mmwr.mm7031e2.

[10] S. M. Bartsch et al. Vaccine efficacy needed for a covid-
19 coronavirus vaccine to prevent or stop an epidemic as
the sole intervention. Am. J. Prev. Med., 59(4):493–503,
2020, doi: 10.1016/j.amepre.2020.06.011.

[11] WHO. What are the side effects of covid-19 vaccines?
coronavirus disease (covid-19): Vaccines safety. Pub-
lished February 19, 2021 updated July 29, 2021. Accessed
August 3, 2021, [Online].

[12] CDC. Selected adverse events reported after covi-19 vac-
cination. Published August 2, 2021. Accessed August 3,
2021, [Online].

[13] Bussel JB, Connors JM, and Cines DB. Throm-
bosis with thrombocytopenia syndrome (also termed
vaccine-induced thrombotic thrombocytopenia. Version
1.5. American Society of Hematology July 9, 2021. Ac-
cessed August 5, 2021, [Online].

[14] G. M. Arepally and T. L. Ortel. Vaccine-induced immune
thrombotic thrombocytopenia (vitt): What we know and
dont know. Blood, 2021, doi: 10.1182/blood.2021012152.

[15] Taquet M et al. Cerebral venous thrombosis: a retrospec-
tive cohort study of 513,284 confirmed covid-19 cases.
Accessed July 30, 2021, https://osf.io/a9jdq/.

48
http://doi.org/10.33091/amj.2021.171068

https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.25678
 https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html 
https://www.cdc.gov/library/covid19/07162021_covidupdate.html
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/fully-vaccinated-people.html
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/fully-vaccinated-people.html
https://www.sciencedirect.com/science/article/pii/S014067362101429X
https://www.sciencedirect.com/science/article/pii/S014067362101429X
https://jamanetwork.com/journals/jama/fullarticle/2780562
https://www.nejm.org/doi/full/10.1056/nejmoa2108891
https://khub.net/web/phe-national/public-library/-/document_library/v2WsRK3ZlEig/view/479607266
https://www.cdc.gov/mmwr/volumes/70/wr/mm7031e2.htm 
https://www.cdc.gov/mmwr/volumes/70/wr/mm7031e2.htm 
https://www.sciencedirect.com/science/article/abs/pii/S0749379720302841
https://www.who.int/news-room/q-a-detail/coronavirus-disease-(covid-19)-vaccines-safety
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/adverse-events.html
https://www.hematology.org/covid-19/vaccine-induced-immune-thrombotic-thrombocytopenia
https://ashpublications.org/blood/article/138/4/293/476045/Vaccine-induced-immune-thrombotic-thrombocytopenia
https://osf.io/a9jdq/

	COVID-19 Variants and Vaccine Benefits-Risks Balance 
	Abstract
	COVID-19 variants and vaccine effectiveness
	Vaccines side effects and safety
	Acknowledgement
	Conflict of interest
	References


