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ABSTRACT 
The current pandemic of COVID-19 disease has spread, in a matter of a few 
months to nearly 200 countries, and the absence of a treatment has put the 
world in jeopardy.  To date, more than 42 million people worldwide have 
been infected with severe acute respiratory distress syndrome coronavirus 2 
(SARS CoV-2) and nearly 1.25 million have died from COVID-19 Pandemic. 
Many countries moved toward resuming work activities and social 
interaction to rescue economy. This makes population continue suffering 
severe losses in the absence of strict prophylaxis strategy against this 
pandemic. It is well known that prevention is better than cure, therefore, we 
plan to display the current strategies that should be implemented prior to 
exposure to infection and underlines its effectiveness in containing the 
infection. Repurposed vaccines and SARS-CoV-2 specific vaccines are also 
mentioned, to keep up with the most recent updates that are being carried 
out. 
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INTRODUCTION 
The novel coronavirus has become a familiar idiom to the 
world at large, due to its catastrophic influence on 
multiple systems, healthcare and economy alike, causing 
panic and extensive collapse. The virus SARS-CoV-2 first 
emerged in Wuhan, China as a regional epidemic, to 
expand within a matter of few months to nearly 200 
countries, becoming one of the marked pandemics ever 
known to mankind 1. COVID-19 disease lethality lie in its 
prompt spread, where an infected individual transmits 
the infection to 2.3 people 2, creating an exponential 
increase in cases as each carrier contracts it to the others 
simultaneously. What’s more, is that COVID-19 
incubation period was found to be 6.4 days 3, with 
symptoms similar to that of the common cold 4, making 
the differential diagnosis a tremendous challenge for 
health care workers. Individual’s susceptibility to the 
infection is dependent on multiple variables, including 
age-related co-morbidities, evidently seen in the elderly, 
as they are most susceptible to the disease owing to their 
exposure to systemic illnesses (cardiovascular diseases, 
diabetes, hypertension, COPD) 5 that weaken their 
immunity, ultimately leading to severe cases of SARS-
CoV-2 infections 6. For that reason, prophylactic 
measures become indispensable, and the next topic in 
que to explore. 
Prophylactic protocol  
Prophylaxis are the action steps taken to prevent the 
occurrence of a disease, and when the disease is classified 
as a world pandemic, knowledge on prophylactic 
measures is a must for all. Below are some of the 
essential prophylactic practices that can secure 
individuals from contracting the infection.  
 

Quarantine 
Quarantine is defined as a restriction of movement of 
persons suspected of exposure to a communicable 
disease, and social distancing 7. As it limits the contact of 
people even if they are not infected which helps in 
reducing the probability of getting infected. On the other 
hand, Isolation is defined as isolating and avoiding 
contact with the infected cases.  
Both isolation and quarantine were used before in the 
SARS, and recently in COVID-19 outbreak. Isolation of 
cases and tracing contacts has long been a strategy in the 
fight against infectious diseases. However, its 
effectiveness has varied. As in Wuhan isolation of infected 
cases was only used at the beginning of the outbreak, it 
caused the outbreak size to be doubled in every 7.4 days 
on average 8. which shows that the mere case isolation 
and contact tracing is insufficient for the outbreak control 
holds. The reason behind the failure of isolation is, unlike 
the SARS virus where the transmissions occur after 
symptom onset, with COVID-19, signs of transmission 
occurred before the onset of disease symptoms 9, 
transmitting freely even during the incubation period. 
Transmission by people with no or mild symptoms can 
reduce the effectiveness of the isolation strategy because 
of low likelihood of isolating all cases and tracing all 
contacts. Tracing the contacted cases was shown effective 
in helping reduce the incidence of the disease and control 
the outbreak. However, isolation and tracing alone are 
not enough. That’s why quarantine along with isolation 
and tracing is required. Quarantie helps by limiting the 
contact with infected cases and carriers (patients with 
the disease but without symptoms) which reduces the 
incidence rate. It allows the incubation period of carriers 
to pass to the onset of the disease occurance where the 

mailto:nhabdulla@sharjah.ac.ae
mailto:nhabdulla@sharjah.ac.ae


Uthman et al. /Pre-Exposure Prophylaxis for COVID-19 Infection: Current Concepts and Strategies 

 

861                                                                Systematic Reviews in Pharmacy                                      Vol 11, Issue 9, Sep-Oct 2020 

symptoms are shown (For easier screening). It also gives 
time for medical care and the government to trace the 
contacted cases during the incubation period which 
makes tracing easier. 
The reduction in the incidence rate contributes to flattening the 
curve, which allows the cases to be within the threshold 
capacity of the health care system. This also provides a better 
health care to the infected cases. Furthermore, quarantine 
allows time for disinfection of general facilities to limit disease 
spread from contaminated areas. The control of the disease 
will provide time until a tested treament or vaccine is 
develpoed, as vaccines will reduce the spread of the disease by 
herd immunity. 
Face masks 
Evidence suggests that masks are a crucial part of the Personal 
Protective Equipment (PPE) , yet shouldn’t be considered as an 
isolated intervention 10. Masks delay the spread of the virus 
and offer some type of protection to exposure; for instance, 
countries with a known face mask culture such as Hong Kong, 
Singapore, Japan, and south Korea showed a higher control of 
the spread. 
A debate arises on whether standard surgical masks have the 
same efficacy in preventing the COVID-19 virus spread when 
compared to the N95 masks. A meta-analysis that compared 
the efficacy of several types of masks has shown that surgical 
masks and N95 masks are the most reliable measures in 
reducing the risk of infection by respiratory illness, as they 
show an 80% reduction in contracting the illness amongst 
compliant personnel 11.  
UV irradiation 
The mechanism of UV disinfection is by the destruction of the 
microbial genomic materials, viral, bacterial, or fungal alike, via 
photo-dimers. Whether or not this method proves effective 
against the novel coronavirus, is the current concern and 
argument of this segment. And despite the fact COVID-19 has 
not been explicitly tested for UV decontamination, similar tests 
have been conducted on members of the corona viruses, such 
as SARS and MERS, with successful efficiency to kill > 99% of 
the infection in 10 minutes duration 12,13 making the UV 
irradiation a worthy topic to unravel.  
Welch et al. 14 concluded that far-UVC light (207–222 nm) does 
not harm the outer dead layers of the skin or the eyes and 
cannot penetrate them due to its absorbance in biological 
materials, yet the small size of viruses makes it competent to 
inactivate them. This study also revealed that with a dose as 
low as 2 mJ/cm2 of 222 nm of far UV-C light, successfully 
inactivated airborne aerosolized viruses such as the H1N1. 
Thus, it can be a promising against the new SARS-CoV-2 virus 
with more safety 14. 
The potential use of UV irradiation can be divided into: 1) far-
UVC for a range of sterilization procedures, 2) far-UVC for 
public places, and 3) far-UVC as a selective therapy in high risk 
patients  15. 
1) far-UVC for a range of sterilization procedures 
The UV germicidal irradiation use was suggested to follow the 
chemical disinfection methods, for the purpose of terminating 
any residual contamination, considering the long survival rates 
of the virus on surfaces for up to 9 days 16.  
UVGI uses UV-C that can cross-link thymidine in DNA and 
uracil in RNA, and thus damaging them to hinder the 
replication of microbes and potentially the new SARS-CoV-2 
virus.  
Biosafety cabinets (BSCs), being a common element in 
hospitals and public health laboratories using UV-C are 
implemented to disinfect PPE and mostly the N95 respirators, 
where the dose of ultraviolet radiation is specified by the 
amount of time these cabinets are set.  
 

 
2) far-UVC for public places 
Having a consistent level of a low level far-UVC overhead in 
public places, like hospitals, schools, airports and offices may 
offer an effective, non-toxic technique to control the airborne 
microbial infections, and thus, contribute to a safer world. 
Introducing an infrastructure of such will not only be effective 
against SARs-CoV-2, but also to limit all multi-drug resistant 
bacteria 15. 
3) far-UVC as a selective therapy in high risk patients 
The functions of far-UVC extend to contain COVID-19 patients, 
being an accessible, cost effective treatment option, it can 
become a survival benefit to disinfect wounds in selective 
patients with a high fatality risk. However, since the human 
skin is unpenetrated by the far-UVC alone, pairing the far-UVC 
with fiber optics could assist in maneuvering the light to 
various regions around infection areas, covering a greater 
target site that wouldn’t have been accessible by far-UVC light 
alone.  
Vitamin C 
The immune system is obligated to fight off the 
coronavirus. Therefore, the better our immunity is, the 
better the chances of recovery. One thing that can help 
improve immunity is a diet that is nutritious with the 
necessary minerals and vitamins. Vitamin C, has proven 
to be a helpful tool in fighting off infections, many of viral 
etiologies, enhancing the functions of innate immunity 
17,18. It also assists the immune system by increasing the 
production of certain WBCs, namely phagocytes and T-
lymphocytes, which collect vitamin C and utilize it to 
carry out their duties 19.  
As an antioxidant, this electron donor helps eliminate the 
free radicals produced by neutrophils and macrophages 
during inflammation, consequently, restricting 
inflammation and tissue damage related to immune 
responses 20. 
A recent RCT on 167 USA patients with sepsis-related 
ARDS provided that the administration of ~ 15 g/day 
vitamin C intravenously for 4 days, may aid in decreasing 
patients mortality 21.  
More recently, a trial was registered on clinicaltrials.gov 
(Identifier: NCT04264533) to investigate the effect of 
vitamin C infusion to treat severe COVID-19 patients in 
Wuhan, China. It is one of the pioneer’s trials to document 
direct influences of vitamin C and its impact on the SARS-
CoV-2 virus. One hundred and forty patients will either be 
treated with a placebo, or vitamin C infusion at a dose of 
24g/day for 1-week duration. The trial is expected to be 
complete by end of September 22.  
Vitamin D 
The mechanisms by which vitamin D reduces infection 
risk includes cathelicidins and defensins, both lower viral 
replication and lowers pro-inflammatory cytokines and 
increases anti-inflammatory cytokines to prevent lung 
injury and pneumonia due to inflammation. It was 
reported that vitamin D supplements reduce the risk of 
COVID-19 infection. Vitamin D deficiency was found to 
contribute to ARDS, increasing the case-fatality rates. For 
prevention, it is recommended that people consume 
10,000 IU/d of vitamin D3 for a few weeks, followed by 
5000 IU/d to achieve a goal of 40-60 ng/mL. For 
treatment of infected individuals, higher doses might be 
useful 23. 
The anti-viral, anti-inflammatory, and 
immunomodulatory effects are key methods by which 
vitamin D presents its benefits. It was reported that 
patients having pneumonia, cytokine overproduction, and 
ARDS experienced protective effects with the use of 
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vitamin D. Its role was presented in findings of receptor 
gene (VDR) alleles that are linked to increased 
susceptibility to respiratory conditions. 24 A combination 
of vitamin D with melatonin will not only present an 
immunomodulatory effect, but a synergistic oxidative 
response against COVID-19 infection, as well as down 
regulating renin-angiotensin system, halting its role in 
COVID-19 physiopathology 25.  
Zinc 
Zinc supplement administration has the potential ability 
to enhance the antiviral activity of both innate and 
adaptive immunity. The mechanism by which Zinc 
functions is realized through viral attachment, infection, 
and uncoating. Zinc can prevent viral entry via stabilizing 
the cell membrane, it can also inhibit the RNA synthesis 
of nidoviruses, to which SARS-CoV-2 belongs to 26. In a 
systematic review with a moderate quality evidence 
suggested that Zinc supplements reduce the duration of 
common cold by 1.65 days. This could indirectly support 
the potential prophylactic benefit of Zinc in the current 
pandemic, but more data is required to confirm such use.  
Vinegar 
Nikhat and Fazil discussed the applications of Unani 
medicine, a traditional system implicated during middle 
ages to employ natural drugs of different animal, herbal, 
and mineral origins for treatments. For instance, during 
pandemics, homes were sprayed with diluted vinegar, for 
its antimicrobial activity, being a safe alternative to 
chemicals and a cost-effective option to maintain clean 
air. Vinegar could also be taken orally, added to the diet 
or as salads topping. Sufficient evidence advocated the 
air-purifying activity of vinegar, and its relaxing aroma 
was also said to have a clearing activity on microbes 27. 
Another study by Pianta and colleagues evaluated the 
effects of acetic acid (vinegar) on a small number of early-
stage COVID-19 patients, as a disinfectant for upper 
airway infections. 
Acetic acid works by inactivating and disaggregating 
haemagglutinin glycoproteins that are found on the 
surface of influenza viruses. The low pH-dependent 
conformational change of glycoproteins and the 
destruction of the viral envelope inhibits its transmission. 
These properties and the site of infection reassemble 
SARS-CoV-2 entry and replication. 
The antibacterial and the antiviral activity of acetic acid 
along it’s abundant availability makes it a potential 
adjunctive therapy for non-severe COVID-19 cases 28. 
Mouthwash 
Povidone-iodine (PVP-I) disinfectant has a more potent 
bactericidal and viricidal activity compared to other 
antiseptics. Its bactericidal activity intraorally was shown 
to reduce the microbial load for more than 3 hours, and 
although there were no in vivo documentations on its 
viricidal activity, in vitro studies demonstrated its 
efficacy against both SARS and MERS-CoVs.  
PVP-I disinfection on both the mouth and nasal cavities 
were found to be safe, and protective to patients as well 
as HCWs. It reduces the viral load in the upper and lower 
tract, being the main sites for spread and expectoration. 
This intervention is safe, inexpensive, and easy to deploy 
at scale globally, making it a fundamental tool in 
preventing cross infections 29. Passarelli et al., also 
pointed on the importance of using PVP-I mouthwash, 
particularly in preoperative dental work. Patients should 
be administered 7-10%, applicable to both low and high 
risk procedures 30. 
 
 

VCCINES REPURPOSING 
Ever since the beginning of the pandemic, treatment 
essentially remains supportive and symptomatic 31. 
However, a frequent question is asked: do pneumonia 
vaccines protect you against COVID-19?  
It is understood why this is a frequently asked question, 
since pneumonia is one of the manifestations of the 
disease. According to science, a vaccine is a 
pharmacological compound that is given to protect 
against a particular disease. They contain the weakened 
form of the microorganism itself. This weakened 
microorganism is introduced to the immune system and 
allows it to create antibodies against it 32. 
Therefore, due to the alarming rate of spread of COVID-
19, medical professionals are adopting multiple strategies 
in the development of the appropriate vaccine. They are 
aiming to target surface-exposed spike (S) glycoprotein 
or S protein, which is the major stimulator of neutralizing 
antibodies 33. This further explains why pneumonia or 
influenza vaccines are unable to protect against the 
coronavirus, since each virus has its own unique 
structure. 
Whether it is the pneumococcal vaccine or the influenza 
vaccine, they are only able to protect against 
Streptococcus pneumonia and the influenza virus 
respectively. They are not able to protect against the new 
coronavirus.  
Meanwhile, researchers and healthcare exploration 
attempts to utilize old drugs and vaccines as a way to 
protect people against the novel virus has revealed a ray 
of hope towards BCG (Bacille Calmette-Guerin) vaccine 
for Tuberculosis 34. 
BCG vaccination has been shown to have positive non-
specific immune effects, in which it can significantly 
increase the secretion of pro-inflammatory cytokines, 
specifically IL-1B, which indicates that it can play a vital 
role in antiviral immunity 35. Additionally, studies have 
illustrated the vaccine’s effect on reducing respiratory 
infections and sepsis. So, does BCG vaccine actually 
protect people from COVID-19?  Recently, some studies, 
although not numerous, suggest that BCG vaccine can 
protect people from COVID-19; indeed, decreased 
morbidity and mortality rates as well as reduced total 
number of cases were noticed in countries that conduct 
BCG vaccination policies 36.  
An epidemiological study was conducted to investigate a 
possible correlation between the universal BCG vaccine 
policies and the morbidity and mortality due to COVID-19 
infections all over the world. The study compared 
countries that never had universal BCG vaccination 
policy, like Italy, USA, Lebanon, Netherland, and Belgium, 
with countries that have a current universal BCG 
vaccination policy. Moreover, middle high and high-
income countries that have a current universal BCG 
policy (55 countries) had 0.78 ± 0.40 (mean±s.e.m) 
deaths per million people. On the other hand, middle high 
and high-income countries that never had a universal 
BCG policy (5 countries) had a larger mortality rate, with 
16.39 ± 7.33 deaths per million people. This difference 
between countries was highly significant (p=8.64e-04, 
Wilcoxon rank sum test) (6). The study also reported that 
there is a correlation between the number of cases of 
COVID-19 in countries with BCG vaccine policy and those 
with none. For example, middle high and high-income 
countries that have a current universal BCG policy (55 
countries) had 59.54 ± 23.29 (mean ± s.e.m) cases per 
million inhabitants. On contrary, middle high- and high-
income countries that never had a universal BCG policy 
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(5 countries) had about 4 times the number of cases per 
million inhabitants, with 264.90 ± 134.88. This difference 
between countries was noteworthy (p=0.0064, Wilcoxon 
rank sum test), suggesting that broad BCG vaccination 
along with other measures could slow the spread of 
COVID-19 36.  
Vaccines specific for COVID-19 
The swift development of vaccines against COVID-19 
infection permitted taking the next step into the clinical 
trials for evaluation. There is a large diversity in vaccine 
platforms, including nucleic acid mRNA, DNA, viral 
vectors whether they’re replicating or non-replicating, 
subunits, and nanoparticles. Each platform has its pros 
and cons, however, the most important characteristics 
that need to be met include reactogenicity and safety, 
cellular and humoral immunogenicity, immune 
durability, speed, flexibility, scale, and cost of 
manufacture, stability, and cold chain requirements, 
which are unlikely to be met by a single vaccine alone, 
urging a multi-pronged strategic approach.  
mRNA and DNA vaccines can have a rapid potential to 
reach the clinics, due to their dependence on the viral 
sequence through their generation. DNA vaccines require 
injector delivery device or electroporation to allow its 
entry into cells, while mRNA viruses can be delivered via 
lipid nanoparticles.  
The recombinant protein technology can be employed to 
express spike proteins, and unlike nucleic vaccines, this 
technology has a robust commercial experience, despite 
requiring longer times to establish cell lines for 
manufacturing.  
Viral vectors vaccines deliver the gene of interest through 
deactivated viruses, such as adenovirus (Ad) and 
vesicular stomatitis virus (VSV). This platform has a good 
potential for large-scale manufacturing 37.  
There is a large variety of vaccines, in different stages of 
research, preclinical, and early clinical phases 38, 23 of 
which are in clinical trials, and only three has entered 
phase III clinical trials, gaining a renowned reputation, 
and will be the center of the discussion in the following 
segment.  
Oxford Vaccine 
On April, in a phase 1/2 single-blind randomized 
controlled trial on a chimpanzee adenovirus-vectored 
vaccine (ChAdOx1 nCoV-19) held in five sites in the UK, 
involving over a thousand adult healthy volunteers, 
developed by the University of Oxford collaborating with 
AstraZeneca biopharmaceutical company. Safety, 
immunogenicity and reactogenicity were assessed of the 
vaccine expressing SARS-CoV-2 spike protein in 
comparison to the control meningococcal conjugate 
vaccine (MenACWY). Results displayed proper safety 
profile, while inducing both cellular (T cells) and humoral 
immunity (antibodies). No serious adverse events were 
reported, encouraging scientists to go for phase III 
program 39. 
Phase III final trial was held in Brazil with 5000 
volunteers, divided to receive ChAdOx1 vaccine verses 
quadrivalent meningitis ACWY vaccine as control, in a 
randomized double blind trial, eventually, to be also be 
conducted in the USA, UK, and South Africa in hopes to 
recruit up to 50,000 volunteers. Early results from all 
trials is expected to be collected in November, followed 
by submission for initial registration once the vaccine is 
proven effective. The body’s immune response was 
developed in 8-10 days post vaccination, and researchers 
would collect blood samples after 28 days to guarantee 
the establishment of proper defense-cell protection. 

Partial preliminary results from the combination of the 
aforementioned trials is expected to be ready by 
November 40. 
Moderna vaccine 
A different vaccine candidate in the U.S. was founded by 
Moderna biotech company, and the National Institute of 
Allergy and Infectious Diseases (NIAID), part of the 
National Institutes of Health, identifier: NCT04470427.  
Phase I trial was an open label, dose escalating trial 
involving 45 healthy adults to receive two vaccinations 
28 days-apart, having 15 participants divided onto 3 
groups to receive a dose of mRNA-1273 of 25 μg, 100 μg, 
or 250 μg. Results displayed patients tolerance, and 
successful anti-SARS-CoV-2 immune responses in all the 
volunteers, with no limiting safety concerns, supporting 
further progress with the vaccine 41. 
Phase III random double-blinded trial intends to recruit 
30,000 healthy volunteers from 89 different sites in the 
U.S. to test the efficacy of the mRNA vaccine. The vaccine 
encodes the SARS-CoV-2 spike protein (S-2P immunogen) 
to directs the body’s cells into expressing the spike 
protein to evoke a broad immune response. Two IM 
injections are to be given 28 days apart from each other. 
Participants will receive either two 100 mcg of mRNA 
injections, or saline placebo. The trial’s objective is to 
confirm the safety of the vaccine, to see if it can prevent 
positive symptomatic COVID-19 patients after being 
given two doses, it also aims to study its prevention 
capabilities of severe COVID-19 patients with or without 
presented symptoms. The trial also searches if the mRNA 
vaccine can prevent death, and whether or not one dose 
is enough to prevent symptomatic COVID-19 infection 42. 
Chinese vaccine 
An inactivated vaccine created by Wuhan Institute of 
Biological Products under the China National 
Pharmaceutical Group, Sinopharm, and the Wuhan 
Institute of Virology (WIV) entered clinical trials. Total of 
96 volunteers were enrolled in the randomized, double-
blind, placebo controlled first phase trials in Jiaozuo, 
Henan Province, and the vaccine demonstrated good 
safety, fostering the movement to the second phase on 
12th of April to focus on the procedure of vaccination. 
There has been supportive evidence from animal 
challenge study that the vaccine protected the animals 
without antibody-dependent enhancement (ADE) 43. 
The vaccine passed phase I and II trials having 100% of 
the participants developing antibodies after two doses in 
28 days, therefore, initiating phase III trial in Abu Dhabi, 
accepting up to 15,000 adult volunteers in three to six 
months. The vaccine administration will include two 
strains and a placebo, and the two doses are given three 
weeks apart, whilst patients are to be followed for a year 
42. 
 
CONCLUSION 
Economy does not allow complete lockdown, so term of 
smart lock down has surfaced in some countries, schools 
resumed, and passive social distancing became more 
difficult, therefore an urgent need for active prophylaxis 
against COVID-19 is crucial. Until a vaccine can be found, 
pre exposure prophylaxis for COVID-19 seems a logical 
and feasible choice for resumption of work activities and 
social interaction on a worldwide scale. 
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