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- Welsh Ambulance
Service’s Plea for
Public’s Honesty
During Covid-19
Outbreak

The Welsh Ambulance Service is asking the public to be open and transparent
about the nature of their call and their symptoms so it can signpost patients
to the most appropriate care and safeguard its crews from contracting the

virus.

T HE Welsh Ambulance Service is urging the
public to be honest about the nature of their illness
when calling 111 or 999 for help.

It has become apparent that some members of the
public have been withholding information about

their illness during the Covid-19 outbreak for fear of

not being sent an ambulance, according to feedback
from Trust staff.

This means crews have been attending some inci-
dents without the necessary protective equipment,

exposing them to potential harm.

The service is asking the public to be open and
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transparent about the nature of their call and their
symptoms so it can signpost patients to the most
appropriate care and safeguard its crews from con-
tracting the virus.

In a video message to the public shared on social
media, Lee Brooks, the Trust’s Director of Opera-
tions, said: “Right across our organisation, staff
are working tirelessly to ensure we can continue (o
provide you the best possible care as we respond
to Covid-19.

“This 1s unchartered territory for our generation
but our plans continue to develop as we work with
our partners to ensure that we deliver care as
safely and effectively as possible.

April 2020 WWW.SCIENTIFICEUROPEAN.CO.UK
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“I have a plea for the wider public at this time. Our
teams operating in your community are reporting
that they arrive at the scene of an incident, possibly
at your home, to discover that callers have with-

held information about their symptom:s. European Journal of
Medicine and Dentistry (EJMD)®

“Some of you have told us that you were con-
cerned that, had you been honest, an ambulance

would not have been sent. Academic Journal of Medicine and Dentistry
“We understand your concerns but | want to make
a couple of things clear. Firstly, we will always send ‘

an ambulance where it is warranted, but this
means relying on what our call handlers are told at
the point that you call us.

’-i

“If you don't give us accurate information, you risk
the welfare of the people whose job it is to care for
us all. This is incredibly unfair on our staff, as it
means that their right to enter your home pre-
pared has been removed.

; . . . wwwejmd co. uk
"‘Personal protective equipment is worn by our

staff to protect them from contracting the disease. Email;
info@ejmd.co.uk

“I must ask everyone who calls either 111 or 999 to
be honest with us about what’s wrong with you
and allow us to signpost you to the right care.

“These are difficult times for us all, but please don't
put our staff in harm’s way when they just don't
need to be’

Lee added: “Please heed the official advice from

government and Stay At Home, Protect the NHS,
Save Lives!
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Use of Face Masks
Could Reduce
Spread of
COVID-19 Virus

WHO doesn’t recommend face masks generally to the healthy people. However,
CDC has now laid down new guideline and say “"people should wear cloth masks
when they go outside”. New evidence suggest that the usage of surgical face

masks could prevent spread of human coronaviruses and influenza viruses from

symptomatic individuals.

C OVID-19 virus is present in exhaled breath
and coughs of infected persons and spreads
through airborne droplets from people coughing
and sneezing.

There have been debate about efficacy of face
masks in reducing spread of the virus. The interna-
tional body WHO doesn’'t recommend them gener-
ally to the healthy people. However, CDC has now
laid down new guideline and say “people should
wear cloth masks when they go outside”.
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In the brief communication published in Nature
Medicine on 03 April 2020, the researchers found
that the usage of surgical face masks could prevent
spread of human coronaviruses and influenza vi-
ruses from symptomatic individuals.

Respiratory virus infections spread between
human beings through contact, respiratory drop-
lets and fine-particle aerosols. However, there are
uncertainties around modes of transmission of
CovID-19.

WWW.SCIENTIFICEUROPEAN.CO.UK
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In this study, the researchers quantified the
amount of virus in exhaled breath of participants
and determined the potential efficacy of surgical
face masks in preventing the transmission. Of
3,363 screened individuals, 246 individuals provid-
ed exhaled breath samples The 50% participants
were randomized to ‘not wearing a face mask’
during the exhaled breath collection and the rest
were randomized to ‘wearing a face mask’ They
tested viral shedding in nasal swabs, throat swabs,
respiratory droplet samples and aerosol samples
and compared the latter two between samples col-
lected with or without a face mask.

They found viral shedding to be higher in nasal
swabs than in throat swabs. Further, they detected
coronavirus in 30-40% samples collected from par-
ticipants without face masks but no virus was de-
tected in droplets and aerosols collected from

April 2020

patients wearing face masks.

This study demonstrated the efficacy of surgical
masks in reducing coronavirus detection and viral
copies in respiratory droplets and in aerosols sug-
gesting that the surgical face masks could be used
by ill people to reduce onward transmission of the
virus.

Reference:

Leung, N.H.L., Chu, DK.W., Shiu, E.Y.C. et al. Respira-
tory virus shedding in exhaled breath and efficacy
of face masks. Published on 03 April 2020. Nature
Medicine (2020). DOI:
https://doi.org/10.1038/541591-020-0843-2 |
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COVID-19
Containment Plan:
Social Distancing vs.
Social Containment

The containment scheme based on ‘quarantine’ or ‘social distancing’ has
emerged as the main tool in fight against COVID-19. But, there are con-
cerns about economic and psychological costs. A researcher offers “social
containment” as an alternative which seems to involve expanded ‘social
network’ to include ‘relatives, friends and other non-essential people’
.But the expanded social network may put ‘some’ people at higher risk of
mortality.

ome of the characteristics of and the blocks into units. Smaller the size of units
COVID-19 that makes its containment better the control of spreading. The contact is only
difficult are the facts that the incuba- permitted within the units; contact with outside
tion period may be longer than 14 unit prohibited for 14 days. Screen and test within
days (up to 28 days have been the units to identify infected cases and quarantine
reported) and the people in the incubation period  of the people in the units with infected cases for 14
are contagious even though they have no symp-  days from the confirmation date. In the second
toms. Therefore, with an aim to minimize contact stage, contact between different units within a
among people within a reasonable time, a  blockisallowed but not among different blocks for
"two-stage containment scheme” was proposed by another 14 days.
Chow and Chow in their paper published on 30
March 2020 (1). The scheme requires two stages of 14 days each to
minimise spread and seems to strikes a balance be-
Under this scheme, the first stage involves dividing tween quarantine and freedom. In the first stage, it
the containment area into blocks, permits contacts only within the units and in the
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the second stage within the blocks.

This model based on ‘quarantine’ or ‘social dis-
tancing’ has emerged as the main tool in fight
against COVID-19 worldwide with reasonable re-
sults. For example, Wuhan is now limping to-
wards normality and spread seems to be limited
in India which is currently under total lockdown
for a period of three weeks until mid-April. On the
other hand, we see very high prevalence and
mortality rates in countries like UK and USA who
were late in enforcing restrictions on contacts
with people. However, there have been concerns
about economic and psychological costs associ-
ated with this model.

06 SCIENTIFIC EUROPEAN
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Social distancing could lead to heightened anxi-
ety, depression and injury to self-worth because of
its emphasis on ‘essential contact’ hence anthro-
pologists, seem to offer “social containment”as an
alternative. Nicholas Long, in his recent paper anal-
yses conceptual problems with ‘social distancing’
and argues in favour of “social containment” which
basically seems to involve ‘social network’ expand-
ed from ‘natural household’ to ‘relatives, friends
and other people’as well despite being non-essen-
tial . This seems to offer a possibility of vibrant and
varied social life with large amount of non-essen-
tial social contacts (2).

WWW.SCIENTIFICEUROPEAN.CO.UK
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The "social containment” model can work well for
those with right genetic make up endowing natu-
ral immunity against COVID (such people are more
likely to be in the same household comprising bio-
logical relations) but can pose serious threat to life
to those without right genes offering natural im-
munity by enhancing the probability of contacting
the virus.

Hypothetically, assuming there were absolutely no
understanding of epidemiology and no medical fa-
cilities in place to protect population against out-
break of COVID-19, would the entire human race
been wiped out ? The answer is no. The natural se-
lection would have worked in favour of those with
just right genetic make up endowing natural im-
munity against COVID. The negative selection pres-
sure would have worked against those without
right gene and this pandemic would have possibly
wiped out such people. This is what happened to
human population in the past till advancement in
medical sciences started saving those people as
well against whom natural selection would have
worked otherwise.

Compared to Ebola, COVID-19 has much higher
survival rate meaning large number of people may
have genes endowing natural immunity. ‘Social
distancing’model seems to offer higher probability
of survival to the ‘others’who would otherwise not
survive (given there is no vaccine or drug to treat
the infection at this time).

The question is should the probability of survival of
those against whom natural selection may work
otherwise be enhanced by social distancing or
should the focus be on minimising economic and
psychological costs to the rest.

April 2019

Reference:
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Nasal Gel: A Nove

Means of

Containing
COVID-19

Use of nasal gel as a novel means to inactivate COVID-19 in a biological
manner and prevent its entry into human body may help avert community
transmission of this virus, thereby helping in disease control and

management.

I n an effort to contain COVID-19 pandemic, nu-
merous ways have emerged over the past few
months, wearing a face mask and maintaining social
distancing among the top ones till now to prevent
the spread of COVID-19 disease. Numerous labs
around the world are frantically searching for ways
to combat the virus that causes COVID-19, either by
preventing it from infecting the human population
by means of physical, social and biological barriers
or by developing drugs that can cure the debilitat-
ing disease.
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In this article, we discuss a novel and interesting bi-
ological means to inactivate the virus that causes
COVID-19, before it physically enters the human
body. We are all aware that the virus spreading
COVID-19 enters the human body majorly through
the nasal passage whenever the person comes in
contact with the droplets containing virus in its sur-
roundings. Scientists at IIT Mumbai in India have se-
cured a grant from the Department of Science and
Technology- Science and Engineering Board
(DST-SERB) to work on the project,

WWW.SCIENTIFICEUROPEAN.CO.UK
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“Antibody-based capture of 2019-nCoV and its
inactivation using lipid-based in situ gel” (1).

The goal of the project is to develop antibodies
against the receptor-binding domain of the spike
glycoprotein of the disease causing COVID-19 virus
involved in recognizing a host cell-surface recep-
tor, namely, zinc peptidase angiotensin-converting
enzyme 2. The antibodies developed would be in-
corporated in unsaturated free fatty acid-based
emulsion loaded in-situ gels to inactivate the virus
at the point of entry.

The gel to be developed above would be applied
to the nasal passage, which is a major entry point
of the COVID-19 virus. The virus on coming in con-
tact with the gel would get inactivated and stuck
inside the gel, thereby preventing its entry into the
host. This solution can be suggested for protecting
the safety of the health workers especially otolar-
yngologists (2, 3) who are at a greater risk due to
close contact with mucus membranes of upper re-
spiratory tract of infected people and people work-
ing for other essential services where they come in
close contact with other fellow workers and public.
This innovative method has the potential to safe-
guard doctors and healthcare workers, reduce
community transmission, thereby helping in dis-
ease control and management.

However, as with all other measures, this particular
innovation comes with its own challenges. Genera-
tion of specific antibodies against the surface gly-
coprotein of the virus in sufficient bulk quantities
ina shorttime is the first one. The gel material used
should be hypo-allergenic to humans and the
quantity of gel administered to the nasal passage
needs to be standardized as under-doing it may
not help inactivate the virus properly and over-do-
ing it may lead to blockage of the nasal passage,
lead to potential breathing difficulties. It will be
even more challenging to decide and administer
the optimal gel quantity in patients with asthma
and related disorders.

April 2020

Nevertheless, the approach of using a nasal based
gel for inactivating the virus by biological means
seems to be an innovative one and worth pursuing
to understand its effectiveness in controlling this
pandemic.

References:

1. PIB, 2020. Government of India Pres Release ID
1612161. Available on https://pib.gov.in/PressRele-
seDetail.aspx?PRID=1612161

2. Vukkadala N,. et. al, 2020. COVID-19 and the oto-
laryngologist - preliminary evidence-based review. .
Laryngoscope. 2020 Mar 26. DOI: https://-
doi.org/10.1002/lary.28672 [Epub ahead of print].
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During the COVID-19 Pandemic. JAMA Otolaryngol
Head Neck Surg. Published online March 31, 2020.
DOI: http://doi.org/10.1001/jamaoto.2020.0780 m
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Diagnostic tests

for COVID-19: An
Evaluation of Current
Methods, Practices
and Future

Laboratory tests for diagnosis of COVID-19 currently in practice as advised by
the international bodies of experts are reviewed and evaluated.

he COVID-19 disease, that originated in stranded RNA virus that are zoonotic, which

Wuhan China, has affected more than means they can cross species barriers from ani-

208 countries till now. The scientific mals to humans, and can cause, in humans, illness
community in the entire world has been ranging from the common cold to more severe

posed with a significant challenge in the diseases such as MERS and SARS. The virus causing

past few months, to develop diagnostic COVID-19 has now been named SARS-CoV-2 by

tests for COVID-19 disease detection in order to the International Committee of Taxonomy of Virus-
screen patients and suspected individuals in order es (ICTV), asitis very similar to the one that caused
to effectively manage and control the pandemic. the SARS outbreak (SARS-CoVs). The diagnostic
test for COVID-19 disease can be developed in

Before we evaluate the current methods and practic- number of ways.

es used for detection of COVID-19, let us first under-

stand what causes COVID-19 and how does one de- ~ The most popular and currently adopted method
velop diagnostic tests to screen patients for this dis- worldwide is to develop a diagnostic test that can

ease.COVID-19 disease is caused by a positively detect the SARS-CoV-2 virus itself.

11 SCIENTIFIC EUROPEAN April 2020 WWW.SCIENTIFICEUROPEAN.CO.UK
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This test is based on the detection of the viral
genome in the patient sample by RT-real time PCR
(reverse transcriptase-real time Polymerase Chain
Reaction). This entails conversion of viral RNA to
DNA using an enzyme called reverse transcriptase
and then amplifying the DNA using specific set of
primers and a fluorescent probe, that bind to a
specific region on the viral DNA, using a Taq poly-
merase and detecting the fluorescent signal.
These tests are referred to as NAATs (Nucleic Acid
Amplification Tests). This technique can be very
useful for very early detection of the presence of
nucleic acid in patient sample, even in asymptom-
atic patients that do not show COVID-19 disease
symptoms (especially in the incubation period of
14-28 days) and in the later part as well when

April 2020

disease is full-blown

Various companies around the world have been
working in a race against time during the past few
months to develop NAAT based diagnostic test for
the detection of SARS-CoV-2 based on CDC (Cen-
tre for Disease Control), Atlanta, USA and WHO
guidelines (1, 2). The health authorities around the
world have been approving these tests for emer-
gency use for the detection of SARS-CoV-2. The
viral genes targeted so far include the N, E, S and
RdRP genes, along with appropriate positive and
negative controls. The patient samples to be col-
lected for such a test are from the upper respirato-
ry tract (nasopharyngeal and oropharyngeal
swab)

WWW.SCIENTIFICEUROPEAN.CO.UK
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and/or lower respiratory tract (sputum and/or en-
dotracheal aspirate or bronchoalveolar lavage).

However, it is also possible to detect virus in other
samples, including stool and blood. The samples
need to be collected rapidly in an appropriate
manner taking all the necessary precautions and
adhering to biosafety practices (as per guidelines
laid down by WHO[1]), from patients meeting the
suspected case definition for COVID-19, preserving
and packaging it well if it requires to be transport-
ed to the diagnostic center and then processed
(extracting RNA in a biosafety cabinet in a BSL-2 or
equivalent facility) swiftly in a manner to ensure
sample integrity. All this has to performed on a pri-
ority basis for better clinical management and out-
break control.

The detection time for various available NAAT
based tests developed by major diagnostic compa-
nies around the world vary from 45 min to 3.5
hours. Various improvements are being made to
these tests to convert them into point of care tests
and achieve the desired results in as less time as
possible without compromising the accuracy of
result, to increase the number of tests that can be
done in a day.

Other diagnostic test options are rapid diagnostic
tests (RDTs) that either detect viral antigens/pro-
teins that are expressed on the surface of the
SARS-CoV-2 virus particles as they replicate in host
cells and cause disease or host antibodies in re-
sponse to infection; this test detects the presence
of antibodies in the blood of people believed to
have been infected with COVID-19 (3).

The accuracy and reproducibility of RDT to detect
viral antigens depends on several factors including
the time from onset of illness, the concentration of
virus in the sample, the quality and processing of
the sample, and the formulation of the reagents
present in the test kits. Due to these variables, the
sensitivity of these tests might vary from 34% to
80%. A major drawback of this option is that the
virus needs to be in its replicative and infective
stage in order to detect the viral proteins.

April 2020

Similarly, tests detecting host antibodies are
based on the strength of antibody response which
depends on factors such as age, nutritional status,
severity of disease, and certain medications or in-
fections that suppress the immune system. A
major drawback of this option is that antibodies
are produced over days to weeks after infection
with the SARS-CoV-2 virus and one has to wait that
long to perform the test. This means that a diagno-
sis of COVID-19 infection based on host antibody
response will often only be possible in the recov-
ery phase, when many of the opportunities for
clinical intervention or prevention of disease
transmission have already passed.

Currently, the RDTs mentioned above have only
been approved in a research setting and not for
clinical diagnosis due to the lack of data (3, 4). As
more and more epidemiological data becomes
available for COVID-19, more RDTs will be devel-
oped and approved as point of care tests in a clini-
cal setting as they can give results in 10-30 min-
utes as opposed to NAAT based tests that on an
average takes few hours for detecting the disease.
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1.WHO, 2020. Laboratory Testing Strategy Recom-
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Vaccines for
COVID -19: Race
Against Time

Development of vaccine for COVID-19 is a global priority. In this article, the
author has reviewed and evaluated research and development and the pres-
ent status of vaccine development.

OVID-19  disease, caused by people, a figure of around 23%.

SARS-CoV-2 virus, has been steadily

increasing in the past few months Pharma and biotechnology companies along

around the world with no end in with universities and research institutes

sight. Till date, there has been no around the world are working with great fer-
vaccines approved for curing for this debilitating vour to develop a vaccine against COVID-19
disease that has infected around 2 million people that could become the saviour of people and
globally and causing death in about 120,000 of prevent them for getting the disease. This arti-
them (1), afigure of 6%. This 6% mortality rate is the cle will focus on the concept of vaccine devel-
worldwide average, with European Union having a opment for viruses, the types (category) of vac-
mortality rate of around 10% while the rest of the cines being developed for COVID-19 by nu-
world having a mortality rate of around 3%. There merous companies, institutes and consortiums
has also been a recovery of around 450,000 ® &
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around the world who are engaged in its re-
search and development and its present status
with emphasis on vaccine candidates that have
already entered clinical trials.(1).

Vaccine development for viruses involves
making a biological preparation of viral mole-
cules consisting of live attenuated virus, inacti-
vated virus, empty viral particles or viral pep-
tides and protein(s) alone or in combination,
which once injected into a healthy individual,
triggers its immune system to produce anti-
bodies against the viral molecules, thereby pro-
tecting the individual when actual infection
happens. These viral molecules and proteins
that act as antigens, can either be generated
outside (in the laboratory)

VaF:ci

April 2020

for COVID-19

or produced (expressed) inside the individual
(host) to generate the immune response. The
technological advancements in the field of bio-
technology in the past decade or so has played
an important role in vaccine development as
well, resulting in novel approaches for the pro-
duction of viral antigens within or outside the
host individual, that have contributed to the
vaccine safety, stability and ease of large-scale
manufacturing.

The types of vaccines under development for
COVID-19 fall into three broad different catego-
ries based on the nature of technology plat-
forms to generate viral antigens (2). The first
category comprises of using the live attenuated
vaccine

WWW.SCIENTIFICEUROPEAN.CO.UK
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(that involves weakening the virulence of
SARS-CoV-2 virus) or inactivated virus (in which
the inactivation is performed using chemical
means) and injecting it in the host to develop an
immune response. This category represent the
way in which vaccines were made conventionally.
The second category in vogue focuses on the pro-
duction (expression) of viral proteins inside the
host (humans) by use of nucleic acids (plasmid
DNA and mRNA) and viral vectors (replicating and
non-replicating) containing viral genes. These nu-
cleic acids and viral vectors use cellular machinery
for the expression of viral proteins within the host
upon injection, thereby triggering an immune re-
sponse. The third category involves development
of empty (without genome) viral like particles
(VLPs) expressing viral proteins on their surface,
use of synthetic peptides (selected parts of viral
proteins) and recombinant production of viral
proteins as antigens in various expression sys-
tems at a large scale outside the human host, and
then using them as vaccine candidates alone, or
in combination.

As of April 10th 2020, a total of 69 companies, re-
search institutes, universities and/or a consortium
of the above (3, 4) are actively engaged at an un-
paralleled speed in a race against time for the de-
velopment of COVID-19 vaccine. These compa-
nies can be divided into either of the three cate-
gories mentioned above based on the technolo-
gy they are using for COVID-19 vaccine develop-
ment. Seven of these companies are exploiting
the way vaccines are manufactured by the first
category and the remaining 62 companies are
almost equally divided (30 in the second category
which uses plasmid DNA, RNA and replicating
and non-replicating viral vectors while 32 in the
third category which uses VLPs, peptides and re-
combinant viral proteins) in terms of the technol-
ogies used for vaccine manufacturing for
COVID-19. Most of these companies are in explor-
atory or pre-clinical stages of research and devel-
opment. However, six of these companies have
advanced their candidate vaccines into clinical
trials which are listed in Table | (information

April 2020

sourced from references 2-6). All these vaccines fall
into the second category.

Vaccine development for COVID-19 based on the
technology platforms used belong 10% to first cat-
egory and 43.5% to category two and 46.5% to
category three respectively (Figure 1). Based on
the geographic location, North America (USA and
Canada) leads COVID-19 vaccine development
with highest percentage of companies (40.5%) fol-
lowed by Europe (27.5%), Asia and Australia (19%)
and China (13%). Refer to Figure 2.

Categories of COVID-19 vaccine development

Conventional-Category 1

Nucleic acid and vector basad-  Recombinat proteins and
Category 2 peptides-Category 3

Geographic distribution of entities engaged in COVID-19
vaccine research

North America (USA and Europe
Canadg)

Asi and Australa

WWW.SCIENTIFICEUROPEAN.CO.UK
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Figure 2. Geographic distribution of companies
engaged in COVID-19 vaccine research and de-
velopment.

The majority use of categories 2 and 3 in vac-
cine development for COVID-19 suggests the
exploitation of modern state of the art technol-
ogies that have led to the ease of manufactur-
ing and might contribute to the safety, stability
and effectiveness of vaccine preparations. It is
sincerely hoped that the current vaccines in
clinical trials and the ones that follow would
result in an effective vaccine candidate that can
be fast tracked for approval by the regulatory
authorities for vaccinating the human popula-
tion, thereby preventing them from contract-
ing the COVID-19 disease, and overcoming the
misery that has been caused by this debilitating
disease.
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Convalescent Plasma
Therapy: An
Immediate Short-Term

Treatment for
COVID-19

Convalescent plasma therapy holds key for the immediate treatment of
severely sick COVID-19 patients. This article discusses effectiveness of
this therapy and its present status about its use in treating COVID-19

he COVID-19 disease has engulfed the

entire world with varied effects in dif-

ferent countries with respect to in-

fected individuals and mortality rates.

Around 2 million people have con-

tracted the disease globally and
numbers are rising daily. Till date, there is no pre-
scribed and approved treatment for this disease.
The entire medical fraternity is eagerly waiting for a
treatment that can not only provide cure for the in-
fected people but also prevent the non-infected
healthy individuals from this disease. Pharma and
biotech companies and research institutes globally
have already begun researching on several
approaches to find a cure for COVID-19.
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These approaches include use of small molecule
drugs (1), vaccine development (2) and antibody
therapy (3). However, all these approaches will lead
to a treatment regimen that would take at least a
year or a couple of years before a treatment is ap-
proved by the regulatory authorities, even as a fast
track approval for emergency use. The need of the
hour is to find an immediate treatment that can
bring relief to the victims of COVID-19. Convales-
cent plasma therapy (CPT) is one such treatment
that can be used to treat infected patients in the
short term while waiting for the other therapies to
develop. This article will discuss about the history
and concept of convalescent plasma therapy, its
relevance and effectiveness in treating COVID-19
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Convalescent Plasma Therapy

coviD-19

patients and the approach taken by medical and
regulatory authorities globally for its use.

The history of CPT dates back to 1890s, when a
German physiologist, Emil von Behring, was suc-
cessful in treating animals infected with dipthe-
ria using serum from animals that were immu-
nized with attenuated forms of diptheria causing
corynebacterium. The antibodies present in the
serum from immunized animals prevented in-
fected animals from getting the disease.

Convalescent plasma therapy involves isolating
the plasma from infected individuals that have
recovered from the disease and injecting it into
the patients with disease, thereby providing pas-
sive immunity from the plasma containing anti-
bodies generated against the pathogen in

April 2019

recovered individuals.

The process consists of drawing blood from
donors that have recovered from the disease, sep-
arating the plasma and checking the antibody titre
before administering it to the infected patients.
This therapy has been successfully used previously
for the Spanish flu pandemic of 1918, Ebola, SARS,
MERS, and 2009 HIN1 pandemic (4-9). In case of
Spanish flu, the mortality rates were reduced to
50% for infected patients that were given CPT in
comparison to those who didn't (10), with the
primitive technologies present at that time for sep-
arating plasma from blood. Due to the similarities
of these disease causing viruses along with their
clinical characteristics with the SARS-CoV-2 virus,
convalescent plasma therapy may prove to be a
good choice for treatment of infected patients
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with COVID-19 (equivalent to ~ 523,000 people
globally) have recovered (11) and plasma from
these individuals can be used as an immediate and
short term treatment of infected people, especially
those showing severe symptoms.

Countries across the world have either already
started or in the process of approving CPT for in-
vestigational use for the treatment of COVID-19. A
limited small trial in China for CPT on 10 patients
(six males and four females) with a median age of
52.5 years was conducted with primary outcome
of safety and secondary outcome of improvement
of clinical symptoms. The therapy was well tolerat-
ed without any adverse effects and there was a sig-
nificant reduction in clinical symptoms within 3
days of administering the therapy (12), although
the effect and time taken for patients to be
SARS-CoV-2 negative, varied in different patients.
This has provided enough relevance and hope for
the CPT to be further used in clinical trials in other
regions of the world affected by COVID-19.

The apex body of medical research in India, ICMR
(Indian Council of Medical Research) has given per-
mission to Sree Chitra Tirunal Institute for Medical
Sciences and Technology (SCTIMST) in Kerala for
carrying out CPT in a clinical trial setting (13). The
study would be conducted on a small number of
patients who are severely infected with COVID-19
in partnership with five medical college hospitals.
Severely infected patients represent those that are
in intensive care experiencing shortness of breath,
low blood oxygen saturation levels (less than 93%),
septic shock and/or multiple organ impairment in-
cluding ones that are about to be put on a ventila-
tor. ICMR has also solicited cooperation from other
medical researchers across the country to engage
in clinical trials using CPT for COVID-19 patients
with an aim to assess the safety and efficacy of this
procedure (14).

European Union has also endorsed the use of CPT
as a promising treatment for COVID-19 and is seek-
ing help from member States for collecting blood
from recovered donors for carrying out CPT (15).
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It is also building a database in partnership with Eu-
ropean Blood Alliance (EBA), for blood collection
and the outcome of clinical trials, that will be shared
with member States.

National Health Services (NHS) in UK is also soliciting
patients who have recovered from COVID-19 to
donate their blood through various centres across
the UK in order to start clinical trials of CPT for the
severely ill COVID-19 patients (16).

US FDA on April 13th 2020, issued guidance to use
CPT as an investigational procedure in a clinical trial
under the traditional IND regulatory pathway (21
CFR Part 312) for patients affected severely by
COVID-19 (17). The responsibility of reviewing re-
quests from sponsors would be undertaken by the
office of Blood Research and Review, a unit of CBER
(Center for Biologics Evaluation and Research).

As with all other therapies, CPT also comes with its
own challenges. The first and foremost is to get
access to the recovered patients and convincing
them to donate their plasma. The recovered individ-
uals should be free of any other disease condition,
which is a real issue in case of COVID-19 where ma-
jority of victims are aged people who might have a
history of other medical complications such as heart
disease, diabetes, blood pressure etc. Plasma ob-
tained should be in sufficient quantities and have a
high antibody titer so that enough people can ben-
efit from the same. Blood from plasma donors
would have to undergo testing for infectious agents
and blood group compatibility with the recipient.
All this would require a massive coordination be-
tween the medical personnel, agreed donors that
have recovered from the disease and the patients re-
ceiving CPT, for the entire procedure to yield a suc-
cessful outcome.
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Nonetheless, notwithstanding the shortcomings,
CPT still holds promise, with safety and efficacy
being prime attributes, for the short-term treat-
ment of COVID-19 patients. If CPT for Spanish flu
can reduce the mortality rate to 50%, it is sur-
mised that the reduction in mortality rate using
CPT for COVID-19 should be greater than 80%,
keeping in mind the present state-of-the-art
technologies for plasma separation, storage and
administration accompanied with modern pa-
tient care facilities. The medical fraternity should
leave no stone unturned to exploit CPT for the
treatment of COVID-19 patients until a small mol-
ecule, vaccine or antibody therapy is approved
which would take its own course of time with the
hope of vaccine being developed the fastest (one
to two years), followed by novel small molecule(s)
and/or repurposing of existing small molecular
drugs and antibody therapy.
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@ Space Science

Why ‘Matter’
Dominates
the Universe and
not ‘Antimatter’? In

Quest of Why
Universe Exists

In the very early universe, soon after the Big Bang, the ‘matter’ and the ‘antimat-
ter’ both existed in equal amount. However, for the reasons unknown so far, the
‘matter’ dominates the present universe. The T2K researchers have recently
shown occurrence of a possible Charge-Parity violation in neutrino and the
corresponding anti-neutrino oscillations. This is a step forward in
understanding why matter dominates the universe.

The Big Bang (which occurred about 13.8 billion
years ago) and other related theories of physics sug-
gest that the early universe was radiation ‘dominant’
and the ‘matter’and the ‘antimatter’ existed in equal
amount.

But the universe that we know today is ‘matter’
dominant. Why? This is one of the most intriguing
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mysteries of universe. (1).

The universe that we know today started with
equal amounts of ‘matter’ and ‘antimatter, both
were created in pairs as the law of nature would re-
quire and then got annihilated repeatedly produc-
ing radiation known as the ‘cosmic background ra-
diation’ Within about 100 micro seconds of the Big
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Bang the matter (particles) somehow started out-
numbering antiparticle by say one in every billion
and within seconds all the antimatter was de-
stroyed, leaving behind only matter.

What is the process or mechanism that would
create this kind of difference or asymmetry be-
tween the matter and antimatter?

In 1967, the Russian theoretical physicist Andrei
Sakharov postulated three conditions necessary
for an imbalance (or production of matter and anti-
matter at different rates) to occur in the universe.
First Sakharov condition is the baryon number (a
quantum number that remains conserved in an in-
teraction) violation. It means that protons decayed
extremely slowly into lighter subatomic particles
like a neutral pion and a positron. Similarly, an anti-
proton decayed into a pion and an electron.
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Second condition is the violation of charge conju-
gation symmetry, C, and charge conjugation-parity
symmetry, CP also called Charge-Parity violation.
Third condition is that the process that generates
baryon-asymmetry must not be in thermal equilib-
rium due to rapid expansion decreasing the occur-
rence of pair-annihilation.

It is the Sakharov’s second criterion of CP violation,
which is an example of a kind of asymmetry be-
tween particles and their antiparticles that de-
scribes the way they decay. By comparing the way
particles and antiparticles behave, i.e., the way they
move, interact, and decay, scientists can find evi-
dence of that asymmetry. The CP violation provides
an evidence that some unknown physical process-
es is responsible for the differential production of
matter and antimatter.
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The electromagnetic and ‘strong interactions’ are
known to be symmetric under Cand P, and conse-
quently they are also symmetric under the prod-
uct CP (3). “However, this is not necessarily the
case for the ‘weak interaction) which violates both
Cand P symmetries”says Prof. B.A. Robson. He fur-
ther says that “the violation of CP in weak interac-
tions implies that such physical processes could
lead to indirect violation of baryon number so
that matter creation would be preferred over anti-
matter creation”. Non-quark particles do not show
any CP violations whereas the CP violation in
quarks are too small and are insignificant to have
a difference in matter and antimatter creation. So,
the CP violation in leptons (neutrinos) become
important and if it is proved then it would answer
why the universe is matter dominant.

Although CP symmetry violation is yet to be
proved conclusively (1) but the findings reported
by the T2K team recently shows that scientists are
really close to it. It has been demonstrated for the
first time that the transition from particle to elec-
tron and neutrino is favoured over the transition
from antiparticle to electron and antineutrino,
through highly sophisticated experiments at T2K
(Tokai to Kamioka) (2). T2K refers to a pair of labo-
ratories, the Japanese Proton Accelerator Re-
search Complex (J-Parc) in Tokai and the Su-
per-Kamiokande underground neutrino observa-
tory in the Kamioka, Japan, separated by about
300 km. The proton accelerator at Tokai generat-
ed the particles and antiparticles from high
energy collisions and detectors at Kamioka ob-
served the neutrinos and their antimatter coun-
terparts, antineutrinos by making very precise
measurements.

After the analysis of several years of data at T2K,
scientists were able to measure the parameter
called delta-CP, which governs the CP symmetry
breaking in neutrino oscillation and found the
mismatch or a preference for enhancement of the
neutrino rate which can eventually lead to the
confirmation of CP violation in the way neutrinos
and antineutrinos oscillated. The results found by
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the T2K team are significant at statistical signifi-
cance of 3-sigma or 99.7% confidence level. It's a
milestone achievement as confirmation of CP vio-
lation involving neutrinos is linked with the domi-
nance of matter in the universe. Further experi-
ments with larger database will test whether this
leptonic CP symmetry violation is larger than CP
violation in quarks. If it is so then we will finally
have the answer to the question Why the universe
is matter dominant.

Though the T2K experiment does not clearly es-
tablish that CP symmetry violation has occurred
but it is a milestone in the sense that it conclusive-
ly shows a strong preference for enhanced elec-
tron neutron rate and takes us closer to prove the
occurrence of CP symmetry violation and eventu-
ally to the answer ‘why the universe is matter dom-
inant’
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How Compensating
Innovators Could
Help Lift Lockdown
due to COVID-19

For quicker lifting of lockdown, the innovators or entrepreneurs holding IP
rights over novel technologies with potential to improve diagnostics and thera-
peutics for COVID-19, who may otherwise be unable to launch the products at
scaled up level due to financial and operational constraints should be suitably
compensated for the value of their IP rights by the public bodies and/or phar-
ma/biotech giants which would in turn enable the novel technologies to see the
day of mass production to fight the infection effectively thus helping lift the
economic lockdown sooner.

Coronavirus pandemic caused by COVID-19 has
taken the entire world by storm and COVID-19 cases
are rising daily with the figure crossing 2.3 million
globally on 19th April (1). Presently, the only way of
prevention from COVID-19 is social distancing, i.e.
staying away from each other, till a cure is devel-
oped in terms of small molecule drugs (2), vaccines
(3) and/or antibody therapy (4). In order to maintain
social distancing, various governments across the
world have imposed mandatory lockdowns to
ensure people stay at home to halt the spread of
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the virus. In countries where lockdowns have not
been enforced by authorities, people are trying to
learn from others across geographical boundaries
and maintaining social distancing themselves by
avoiding social gatherings and also staying indoors
to prevent themselves from contracting COVID-19.

Although lockdown is imperative to avoid further
spread of COVID-19, it has brought the world econ-
omy to tatters (5) due to huge losses by virtue of
businesses and establishments being closed

WWW.SCIENTIFICEUROPEAN.CO.UK



26 SCIENTIFIC EUROPEAN

indefinitely till lockdown continues.

In addition, there is a huge social cost with impact
on people’s relationships and mental health of in-
dividuals due to confinement indoors and being
unable to interact face to face with each other,
leading to problems such as depression, mood
swings etc. Medical fraternity, general public and
government experts are battling with disease with
the following questions in mind. How long should
the lockdown continue? What could be the lock-
down lifting strategy? Complete or in phases. How
can we mitigate the consequences of lockdown?
Unfortunately, there is no easy and straightforward
answers to all these questions and each person or
entity has his/her own perception of what the
future is going to be, both short-term and
long-term.
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However, one thing which is certain is that huge in-
vestments have been and are being made not only
to contain the COVID-19 disease but also to devel-
op diagnostic and therapeutic interventions that
can help in managing the COVID-19 pandemic.The
consequences of lockdown can be minimised and
its lifting can be eased depending on how quickly
diagnostics and therapeutics can be developed. In
the wake of this crisis, the world is looking at the
entire global scientific community, particularly
smaller organisations to bring out innovative tech-
nological solutions, in the area of COVID-19 diag-
nostics and treatment, by being more flexible and
agile compared to the bigger giants. While these
innovators can provide path breaking technolo-
gies, they may not possess the manufacturing ca-
pability and distribution reach to bring their prod-
uct to the masses. In this regard, the bigger compa-
nies, philanthropic foundations and other high
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net worth individuals need to provide the financial
muscle required for large scale production and
marketing of the product. This can be done by re-
warding the innovator either through outrightly
purchasing the IP rights owned by the innovator or
by entering into an exclusive/non-exclusive licens-
ing agreement to use innovator’s technology for
manufacturing and distribution on a bigger scale.
The financial stimulus can also be provided by the
various governments as well in order to make
these technologies available at an affordable cost
to the people. This view has been expressed in an
article by Prof. Elias Mossialos (6). He emphasized
that various governments and philanthropic or-
ganisations should come forward and intervene in
this crisis situation to fund and/or purchase the
technologies from the innovators and then trans-
lating them in a manner that it becomes available
to general public at an affordable price.

The concept of in licensing technologies from in-
novators by other companies and then translating
them into a realisable product is nothing new and
has been in vogue. Small innovator companies
either outrightly sell their intellectual property
rights of the technology for a one-time fee or enter
into a licensing agreement with a bigger company
with more financial power, in which the smaller in-
novator companies get an upfront payment fol-
lowed by royalty on sales and milestone payments
depending on the terms and conditions of the
agreement. The concept of utilisation of patents by
in licensing for a fee has been elegantly captured
and referred by Prof. Elias Mossialos in his book
titled “Policies and incentives for promoting inno-
vation in antibiotic research’, where he analysed
the opportunities and incentives to stimulate R&D
for antibiotics, and proposed of having a ‘Patent
Pool (PP)" as “a coordinating mechanism that en-
ables the collective acquisition and managemept
of IP for use by third parties for a fee” and ‘Product
Development Partnerships (PDP’s) as a vehicle to
provide greater collaboration among different en-
tities.

The concept of ‘PP’ is that it can be populated by
patents coming either from public or the private
sector. Any entity that wishes to utilise the patent
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to develop the novel product can in licence the
patent from the pool by paying an upfront fee
and/or royalties on the sale of the product later.
This can help reduce transaction costs and barriers
to market entry resulting from IP protection. Prof.
Mossialos also discusses examples in his book
where patent pooling was helpful, pertaining to
antibiotic research.

In case of PDP’s, entities can enter into a greater
collaboration by aiming at product development
from the end of clinical phase all the way upto
clinical trials. This would result in completion of
the product development with various entities
sharing the risk and the reward.

Development of a similar concept of ‘Patent Pool’
and ‘Product Development Partnerships’ is the
need of the hour today as the world is grappling
with the COVID-19 pandemic. The ‘Patent Pool’ will
provide a mechanism wherein different entities
can contribute by providing their patents, which
can then be picked up by interesting and capable
companies/research institutes to further develop
COVID-19 diagnostic and/or therapeutic products
quickly so as to help lift the lockdown soon. Once
developed, the ‘Product Development Partner-
ships’ concept comes in where different/same
companies pick up the developed product and
enter into clinical development and validation.

Another option of ‘Marketing and Commercial
Partnerships (MCP’s)’ following PDPs is proposed
once the product is developed and manufactured
and ready for commercialisation. This involves
companies entering into marketing agreements
with the developer of the product for marketing
and commercial rights in various geographies
across the world in order for the product to reach
the entire global population without any major
issues. The skills required of companies participat-
ing in MCPs are very different than that of compa-
nies/institutes involved in PDPs. MCPs can even in-
volve different state governments and public
health institutions if there is a need to supply a
product at an affordable rate to the population of
a particular country to lower the disease burden
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]

The amount of finances involved in developing the
concepts of PPs, PDPs and MCPs for COVID-19 is far
less than the amount of money the individual
countries are losing due to lockdown and other
consequences related to the pandemic.

The point that needs to be taken home here is that,
in this pandemic situation which the entire world is
experiencing regarding COVID-19, the concepts
pertaining to PPs, PDPs and MCPs if developed can
lead to a swift development of a diagnostic and/or
therapeutic regimen concomitantly with compen-
sating the relevant discoverers and developers of
the product.

The resulting new and affordable diagnostic proce-
dures and therapeutic interventions for COVID-19,
would ease lockdown possibilities moving for-
ward, perhaps much earlier than anticipated and
save economic losses that the world is suffering
from.
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