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COVID-19 Vaccines in Clinical Trials
There are more than 160 potential vaccines 
for COVID-19.1 On average, it takes 10 
years to develop a vaccine.2 However, with 
the COVID-19 crisis, optimistic experts 
anticipate that a viable vaccine will be 
much sooner.1 Here are some that look 
promising: 

1. University of Oxford and AstraZeneca: 
University of Oxford collaborated 
with  AstraZeneca (Research based 
biopharmaceutical company)  to 
develop a COVID- 19 vaccine.1 A 
recombinant vaccine called AZD1222 
was made using a chimpanzee 
adenovirus to carry DNA for the 
spike antigen. Since, adenoviruses 
are themselves immunogenic, it is 
believed that such approach could 
generate powerful memory B cell and 
T cell, allowing the immune system 
to destroy the SARS-CoV-2 virus 
resulting better prophylaxis with 
fewer doses.1,2 Even though previous 
attempts with adenovirus vaccines 
was disappointing, the result awaits 
to be seen whether adenoviral vector-
based strategies can confer sufficient 
protection against a SARS-CoV-2 
virus.2,3  A clinical trial of this vaccine 
has already begun and is in Phase 
III.1,2  A good news : AstraZeneca has 
committed that it will supply one 
billion doses for low and middle-

income countries, with a commitment 
to provide 400 million before the end 
of 2020.4

2. Moderna: Moderna, a biotechnology 
company,  used a nucleotide based 
vaccines approach named mRNA-1273  
where a genetic sequence is delivered 
into a host cell to express antigens 
of interest.2 Moderna’s vaccine uses 
a synthetic lipid nanoparticle to 
carry mRNA templates rather than 
using a weakened SARS-CoV-2 to 
transport the code.2 In short, mRNA-
1273 attempts to guide our immune 
system to recognize SARS-CoV-2’s 
spike protein, which the virus uses 
to bind to and enter host cells. When 
mRNA-1273  is injected, it goes to 
the immune cells and instructs them 
to make copies of the spike protein, 
acting as if the cells have been infected 
with the coronavirus and co-opt host 
machinery to express antigens of 
interest.1,2 mRNA-1273 is in phase II of 
its clinical trial, evaluating safety and 
effectiveness. Moderna has set a goal 
to enable manufacturing of up to 1 
billion doses of mRNA-1273 per year 
and has reported that it is possible that 
under emergency use, a vaccine could 
be available to some people, possibly 
including healthcare professionals, in 
the fall of 2020.5

3. Pfizer and BioNTech: Under the 
molecule name, BNT162, these 
companies used mRNA technology, 
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with a different combination of mRNA 
to targeted antigens of interest.1,2 

The Phase II trial is going on with 
an anticipation of the production of 
millions of vaccine doses in 2020.1

4. CanSino: CanSino Biologics based 
in China partnered with the Beijing 
Institute of Biotechnology to develop 
COVID-19 vaccine using a type of 
genetically altered adenovirus known 
as Ad-5.1 It is undergoing phase II 
trial2 and most volunteers developed 
immune responses.1 However, few of 
them had the neutralizing antibodies 
that were crucial to fight off the virus.1

5. Inovio: This company used a novel 
technology to produce a DNA vaccine 
named as INO-4800.1 It is undergoing 
phase II trial.1,2  Inovio created an 
optimized plasmid in about three 
hours based on the virus’s genetic 
sequence.6 DNA medicines are stable at 
room temperature and do not need to 
be frozen during transport or storage.6

6. Johnson & Johnson: The vaccine 
combines genes from the coronavirus 
with a modified adenovirus, and is 
named as Ad26.COV2-S, recombinant.1,7 
The clinical trial of this vaccine is 
expected to commence in the second 
half of July, 2020.7

7. Sinovac: Chinese biopharmaceutical, 
Sinovac Biotech has partnered with 
Brazil-based Instituto Butantan to 
advance its Covid-19 vaccine candidate, 
CoronaVac, into Phase III clinical trials.8 

CoronaVac is an inactivated vaccine 
candidate, which has  demonstrated 
promising safety profile and offered 
protection to rhesus macaques 
monkeys in a preclinical study.9

8. Others: Wuhan Institute of Biological 
products,Sinopharm, Bejing Institute of 
Biological products, Institute of Medical 
biology and Chinese academy of 
medical sciences have used inactivated 
virus and are running clinical trials.2 

Sanofi and GlaxoSmithKline, two of 
the four top vaccine producers, are 
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working together on a protein subunit 
approach.2
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What to Use for Acute Asthma 
Exacerbation if We Run Out of MDIs 
and Can’t Use Nebulizers?
During this COVID-19 pandemic hospitals 
might have prohibited or limited the use 
of nebulizer to protect their staffs from 
transmission of disease through this 
aerosol generating procedure. This might 
lead to increased use of metered dose 
inhaler (MDI) to treat acute exacerbation 
of asthma. There is a possibility that 
increased use of MDIs to treat acute 
exacerbations of asthma may create its 
shortage in a market. This would leave 
clinicians searching for its alternative to 
treat a patient with acute exacerbation of 
asthma.

If we meticulously look at the asthma 
guidelines1 provided by National Institute 
of Health, US then they have provide 
an alternative, although it is typically 
thought of in the context of prehospital 
care. If MDI or nebulizer therapy cannot be 
performed or is unavailable, subcutaneous 
beta agonists such as epinephrine or 
terbutaline may be used.

The dose of epinephrine (1:1000) 
according to the asthma guidelines is: 1

• Child dose: 0.01 mg/kg upto 0.3 to 0.5 
mg subcutaneous every 20 minutes for 
3 doses

• Adult dose: 0.3 to 0.5 mg subcutaneous 
every 20 minutes for 3 doses

The dose of terbutaline according to the 
asthma guidelines is: 1

• Child dose: 0.01 mg/kg subcutaneous 
every 20 minutes for 3 doses

Note : Hemovigilance data of NMCTH 2066-67 and antimicrobial sensitivity percentage 
of pus and sputum 2076/06/01-2077/01/01 are also available in our website www. 
nmcth.edu under Activities-DTC section.
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• Adult dose: 0.25 mg subcutaneous 
every 20 minutes for 3 doses

In one of the double-blind crossover 
placebo-controlled 4-day studies done 
in 28 stable asthmatic patients, all of the 
patients showed significant responses 
to both doses of terbutaline and after 
epinephrine as compared to placebo 
(greater than 15% increase in FEV1).2 
No cardiovascular side effects of any 
significance were noted in this study 
with either agent and this study also 
concluded that subcutaneous terbutaline 
is at least as effective as epinephrine in the 
management of reversible bronchospasm 
and may be considered a drug of choice in 
stable asthmatics. However, one study has 
concluded that tachycardia is a consistent 
finding when subcutaneous doses of 
terbutaline exceed 0.25 mg.3 Of the two 
choices, terbutaline may be preferable 
due to its longer duration of action.
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Remdesivir in COVID-19

Remdesivir is an investigational antiviral 
drug for the treatment of COVID-19. It has 
shown to have potential to shorten time 
to recover in patients with Covid-19 under 
few trials.1,2,3

But because of the limited information 
known about the safety and effectiveness 
of the drug and since no medicines have 
been approved yet for the treatment of 
COVID-19, the drug has been authorized 
by FDA for Emergency Use Authorization 
(EUA) on 1st May 2020.4 It has not been 
authorized for the treatment of any other 
viruses.3 World Health Organization (WHO) 
too is running “Solidarity trial” to test the 
effectiveness of the drug in treating the 
Coronavirus.5

Mechanism of action:

Remdesivir inhibits viral RNA polymerases. 
It has broad spectrum of activity against 
several RNA viruses such as: filovirusues 
(Ebola virus-EBOV, Marburg Virus-MARV), 
Coronaviruses (SARS-CoV, MERS-CoV), 
paramyxoviruses (respiratory syncytial 
virus, Nipah virus and Hendra virus).6

Remdisivir is a adenosine nucleotide 
analogue prodrug. Inside cells, the drug 
undergoes rapid conversion to the 
pharmacologically active nucleoside 
triphosphate form which competes with 
the natural ATP to selectively inhibit the 
RNA-dependent RNA polymerase in the 
virus. The primary mechanism of inhibition 
is the incorporation of the nucleoside 
triphosphate into the nascent RNA chains 
by susceptible virus RNA-dependent RNA 
polymerase, causing delayed RNA chain 
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termination during the process of viral 
replication.7,8 

Adverse effects:

Remdesivir is still being studied so it 
is possible that all of the risks are not 
known at this time. Due to limited clinical 
data available for remdesivir, serious and 
unexpected adverse effects are likely 
to occur that have not been previously 
reported with remdesivir use.  The common  
known side effects of remdesivir are:9,10

1. Diarrhoea
2. Nausea and vomiting
3. Infusion related hypersensitivity and 

anaphylactic reactions
4. Increased risk of transaminase 

elevations
5. Renal impairment 
6. Hypotension 
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