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Coronavirus Disease: Vaccine Update

Coronavirus is a novel virus which was 
first identified in December 2019 has 
globally affected the lives of human 
being. The contact with this virus results 
into an infection called Coronavirus 
Disease-2019 (COVID-19) which may result 
in severe pneumonia and death. Vaccine 
development targeting the Severe Acute 
Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2) virus has several challenges.1 
The need to rapidly develop a vaccine that 
inhibits SARS-CoV-2 infection stimulated 
significant scientific innovation.2 

Over 200 COVID-19 vaccine candidates 
are under development worldwide.3 Most 
of the SARS-CoV-2 vaccine candidates 
target the receptor-binding domain of the 
surface spike protein of the coronavirus. 
The spike protein attaches on to cells and 
unlocks them for virus entry; an antibody 
that binds to the spike and prevents the 
virus from getting into cells should stop 
the virus from causing infection.4

Available COVID-19 Vaccine Candidates

1. Messenger RNA Vaccines: 

To date, there are no mRNA vaccines for any 
infectious diseases except COVID-19. Pfizer-
BioNTech and Moderna are messenger RNA 
(mRNA) vaccines. These are the vaccines 
with the greatest potential for rapid 

development because they use a synthetic 
process and do not require culture or 
fermentation.2 Unlike other vaccines, this 
triggers an immune response without 
the introduction of live, killed, or subunit 
portions of the virus.5 The mRNA cannot 
cause infection, does not alter human DNA, 
and is broken down by normal processes 
in human cells.3 Because mRNA is naturally 
unstable, it must be stored frozen below 
-20°C, which complicates the shipping, 
storage, and administration of mRNA 
vaccines.4

2. Viral Vector Vaccines:

Two vaccines AstraZenecaOxford and 
Janssen/Johnson & Johnson uses 
nonreplicating viral vectors to deliver 
recombinant SARS-CoV2 spike protein 
genes into the human cell. The infected 
cells display the coronavirus spike protein 
on their surfaces, which stimulates the 
immune system to develop antibodies.4 

The AstraZeneca vaccine uses a simian 
adenovirus and the Janssen/Johnson & 
Johnson vaccine uses a human adenovirus. 
The Janssen/Johnson & Johnson vaccine 
was administered as a single dose in 
the first phase 3 trial. A second phase 
3 trial is using 2 doses of the vaccine 
to evaluate safety and efficacy. Brand 
name COVISHIELD which is manufactured 
by Serum Institute of India is a recombinant 
vaccines developed by AstraZeneca and 
Oxford University  is “highly effective” and 
backed by phase III trial data from Brazil 
and United Kingdom.6 
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Table 1. COVID-19 Vaccine7

Vaccines How 
Supplied

Schedule Storage and Dilution 
Requirements

1. mRNA Vaccines

Pfizer-BioNTech 
(BNT162b2) Comirnaty® 
(tozinameran) 
16≥Approved for  yo 
under FDA EUA

Pfizer 5 doses 
(30 mcg) in 2.25 
mL MDV PF 
powder

0.3 mL IM 
for 2 doses 
(Days 0, 21)

• Frozen between -80°C to -60°C 
for 6 months.  Once melted, store 
refrigerated 2°C to 8°C for up to 5 
days. 

• Once reconstituted, store vials 
between 2°C to 25°C and use 
within 6 hours of dilution.

Pfizer Moderna (mRNA-
1273) 18≥Approved for  
yo under FDA EUA

Pfizer 10 doses 
(100 mcg) in 
6.3 mL MDV PF 
suspension

0.5mL IM 
for 2 doses 
(Days 0, 28)

• Frozen between -25°C to -15°C for 
6 months.

• Refrigerated between 2°C to 8°C 
for 30 days. 

• Room temperature between 8°C 
to 25°C for up to 12 hours. 

• Once punctured, contents of vial 
must be administered within 6 
hours.

2. Viral Vector Vaccines

AstraZenecaOxford

(AZD1222) * 

10 doses in 
MDV

2 doses 
(Days 0, 28)  

Refrigerated between 2°C to 8°C 
for up to 3 months.

Janssen/Johnson & 
Johnson

(Ad26.COV2-S) *

5 doses in 
MDV  

1 dose   • Frozen at -20°C for 2 years
• Refrigerated between 2°C to 8°C 

for up to 3 months.

3. Recombinant Protein Vaccines

Novavax

 (NVX-CoV2373) *

N/A 2 doses 
(Days 0, 21)

Refrigerated between 2°- 8°C (36 
to 46°F) for up to 3 months.

Sanofi/ GlaxoSmithKline* * N/A 2 doses 
(Days 0, 21)

N/A

Abbreviations: EUA=Emergency Use Authorization; FDA=Food and Drug Administration; 
IM=intramuscular; MDV=Multi-dose Vial; mL=milliliters; mRNA=messenger RNA; N/A=Not 
Available; mcg=micrograms; PF= Preservative Free; yo=Years Old 

Key: * Approved age range not yet determined

3. Recombinant Protein-Based Vaccines:

The Novavax and Sanofi/GlaxoSmithKline 
vaccines include SARS-CoV-2 proteins 
without their genetic materials. The 
proteins are recognized by T-cells as target 

antigens, which generate an immune 
response. The Novavax product has shown 
efficacy in initial trials. The Sanofi/GSK 
vaccine has not produced the desired level 
of response in subjects over the age of 50 
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New Oral Antiviral Drug Blocks 
Covid-19 Virus Within 24 Hours
Researchers have discovered that the 
treatment of Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV -2) 
infection (Covid-19) with a new antiviral 
oral drug completely suppresses the virus 
transmission within 24 hours.1The research 
done at the Institute for Biomedical 
Sciences, Georgia State University, has 
found antiviral drug Molnupiravir (MK-
4482/EIDD-2801) could be a game-changer 
in a fight against the coronavirus.2 This 
is the first demonstration of an orally 
available drug to rapidly block SARS-CoV-2 
transmission.2 It is an orally active prodrug 
of the synthetic nucleoside derivative N4-
hydroxycytidine and exerts its antiviral 
action by introducing copying errors during 
viral RNA replication.3 A study published 

on April 29, 2020, found the potency of 
EIDD-2801 against multiple coronaviruses 
(CoVs) and oral bioavailability highlights 
its potential utility as an effective antiviral 
against SARS-CoV-2 and other future 
zoonotic CoVs.3

Because the drug can be taken by 
mouth, treatment can be started early 
for a potentially three-fold benefit: inhibit 
patient’s progress to severe disease, shorten 
the infectious phase to ease the emotional 
and socio-economic burden of prolonged 
patient isolation and rapidly silence local 
outbreaks.2

They noted that Molnupiravir has broad-
spectrum activity against respiratory 
RNA viruses and that treating animals by 
mouth with the drug lowers the amount 
of shed viral particles by several orders 
of magnitude, dramatically reducing 
transmission. In the study, the research 
team repurposed MK-4482/EIDD-2801 

COVID-19

years. A different formulation will begin a 
phase 2 trial in early 2021. 
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against SARS-CoV-2 and used a ferret 
model to test the effect of the drug on 
halting virus spread.2

The team believes ferrets (domesticated 
form of European polecat) are a relevant 
transmission model because they readily 
spread SARS-CoV-2, but mostly do not 
develop severe disease, which closely 
resembles SARS-CoV-2 spread in young 
adults.1 The researchers infected ferrets 
with SARS-CoV-2 and initiated treatment 
with MK-4482/EIDD-2801 when the animals 
started to shed virus from the nose. When 
they co-housed those infected and then 
treated source animals with untreated 
contact ferrets in the same cage, none of 
the contacts became infected. If these 
ferret-based data translate to humans, 
Covid-19 patients treated with the drug 
could become non-infectious within 24 
hours after the beginning of treatment.1

“MK-4482/EIDD-2801 is in advanced phase 
II/III clinical trials against SARS-CoV-2 
infection,” the authors wrote.
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Ondansetron: Potential Risk of Oral 
Cleft Defects
Medsafe has announced that the data 
sheets of ondansetron-containing 
medicines are being updated with 
information on the increased risk of oral 
cleft defects associated with first trimester 
use. Ondansetron is a selective serotonin 
receptor antagonist and is used to 
manage and prevent nausea and vomiting 
induced by cytotoxic chemotherapy and 
radiotherapy. Ondansetron is also used 
off-label during early pregnancy. In New 
Zealand, first trimester use of ondansetron 
is increasing. Two recent epidemiological 
studies investigated the risk of orofacial 
cleft defects and other congenital 
malformations in infants who were exposed 
to ondansetron in utero, using data in 
the United States. The result of one study 
showed statistically significant increase 
in oral cleft with the use of ondansetron, 
whereas the result from the other study 
was not statistically significant. The 
Medicines Adverse Reactions Committee 
(MARC) noted that although the effect 
sizes in the studies were small and there is 
some uncertainty in the data, the current 
evidence suggests a small increase in the 
risk of oral cleft defects associated with the 
use of ondansetron in the first trimester.
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