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Overview
Coronaviruses are a large family of viruses that can cause illnesses ranging widely in
severity. The first known severe illness caused by a coronavirus emerged with the
2003 Severe Acute Respiratory Syndrome (SARS) epidemic in China. A second
outbreak of severe illness began in 2012 in Saudi Arabia with the Middle East
Respiratory Syndrome (MERS). There are four other coronaviruses that are endemic
in human populations causing the common cold.



On 31st December 2019, Chinese authorities alerted the World Health Organisation
(WHO) of an outbreak of a novel strain of coronavirus causing severe illness, which
was subsequently named SARS-CoV-2. On 11th January Chinese scientists released
the full viral genome to the world.



The reservoir of the virus, like many thousands of coronaviruses, is believed to be
bats. However, the intermediary animal that provided a bridge between bats and
humans, remains a mystery.



The virus causes COVID-19, an illness that ranges from mild to severe respiratory
symptoms and rarely a fatal multi-organ disease.



WHO declared the outbreak a Public Health Emergency of International Concern on
30th January 2020. Then on 11th March they declared COVID-19 a pandemic.



COVID-19 has since affected all but a handful of countries and territories worldwide.



One year on from the announcement on 31st December 2019 by Chinese authorities
that a novel coronavirus had been detected there have been almost 150 million
confirmed cases worldwide and there have also been over 3.1 million confirmed
deaths.



The US, Canada, China, the UK and the EU as well as over 100 countries around the
world have already started to vaccinate residents of aged care establishments as
well as healthcare workers, and have begun to move down the age ranges. More and
more vaccines are completing Phase 3 trials and receiving regulatory approval on an
initial emergency basis.
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Transmission
Routes of transmission
Transmission of SARS-CoV-2 is thought to
occur predominantly through respiratory
droplets generated by coughing and
sneezing, but also through talking and
breathing. It is also spread through contact
with contaminated surfaces, but this is
thought to be minimal.
The US CDC has previously acknowledged
that surfaces are not the primary route of
transmission. It has recently updated its
surface cleaning guidelines, noting that the
risk of contracting the virus from touching a
contaminated surface was less than 1 in
10,000. In most cases, cleaning with simple
soap and water - in addition to hand-washing
and mask-wearing - is enough to keep the
odds of surface transmission low.

There is ongoing speculation about the
extent to which the virus is spread through
aerosol droplets - very small mist-like
droplets that form airborne clouds that can
contain virus particles. These are mainly
generated during hospital procedures but
may also be in general transmission.
Research continues into the extent of
aerosol transmission.
Initial research has also identified the
presence of SARS-CoV-2 virus in the stools
and conjunctival secretions of confirmed
cases. All secretions (except sweat) and
excretions, including diarrhoeal stools from
patients with known or possible COVID-19,
should be regarded as potentially infectious.

Aerosol Transmission
On 9 July 2020, the WHO updated the scientific
brief on transmission of SARS-CoV-2, the virus
that causes COVID-19. This was in response to
an open letter from a group of 239 scientists from
32 countries, calling on the WHO to recognise
the risk of aerosol transmission, which could lead
to new measures such as air filters and indoor
mask-wearing being recommended.
Droplets are classically described as larger
entities (>5 μm in diameter) that rapidly drop to
the ground by force of gravity, typically within 1 to
2m (3 to 6 feet) of the source person. Aerosols
are smaller particles (≤5 μm in diameter) that
rapidly evaporate in the air, leaving behind
droplet nuclei that are small enough and light
enough to remain suspended in the air for hours,
in a similar way to pollen.
Determining whether droplets or aerosols
predominate in the transmission of SARS-CoV-2
has critical implications. If SARS-CoV-2 is
primarily spread by respiratory droplets, wearing
a medical mask, face shield, or keeping 2m/ 6
feet apart from other, potentially infected
individuals should be adequate to prevent

transmission. If, however, the virus is carried by
aerosols that can remain suspended in the air for
prolonged periods, medical masks would be
inadequate (because aerosols can both
penetrate and circumnavigate masks), face
shields would provide only partial protection
(because there are open gaps between the
shield and the wearer’s face), and 2m/ 6 feet of
separation would not provide protection from
aerosols that remain suspended in the air or are
carried by currents.
The WHO statement is as follows:
“The overarching aim of the Strategic
Preparedness and Response Plan for COVID-19
is to control COVID19 by suppressing
transmission of the virus and preventing
associated illness and death. To the best of our
understanding, the virus is primarily spread
through contact and respiratory droplets. Under
some circumstances airborne transmission may
occur (such as when aerosol generating
procedures are conducted in healthcare settings
or potentially, in indoor crowded poorly ventilated
settings elsewhere)”.
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The enhanced recommendations to prevent
transmission as a result of this change in
emphasis are as follows:





Provide sufficient and effective ventilation
(supply clean outdoor air, minimise
recirculating air) particularly in public
buildings, workplace environments,
schools, hospitals, and aged care
homes.
Supplement general ventilation with
airborne infection controls such as local
exhaust, HEPA air filtration, UVC lights.
Avoid crowded places, close-contact
settings and confined and enclosed
spaces with poor ventilation, particularly
in public transport and public buildings.

These measures are in addition to the
comprehensive set of measures for minimising
spread:




The individual should, at all times,
practise: frequent hand hygiene, physical
distancing when possible, and respiratory
etiquette; wear fabric masks when in
closed, over-crowded spaces where there
is community transmission and where
other prevention measures, such as
physical distancing, are not possible, in
order to protect others.
The appropriate body should ensure
appropriate environmental cleaning and
disinfection.





The public health authority should identify
suspect cases as quickly as possible,
test, and isolate all cases (infected
people) in appropriate facilities.
The public health authority should also
identify and quarantine all close contacts
of infected people and test those who
develop symptoms so that they can be
isolated if they are infected and require
care.

“COVID-19 can spread through airborne
transmission” - CDC
The US Centers for Disease Control and
Prevention (CDC) has officially confirmed that
the coronavirus can spread through airborne
transmission, a long-anticipated update to the
agency’s website. They state that: “there is
evidence that under certain conditions, people
with COVID-19 seem to have infected others
who were more than 6 feet away. These
transmissions occurred within enclosed
spaces that had inadequate ventilation.
Sometimes the infected person was breathing
heavily, for example while singing or
exercising. Under these circumstances,
scientists believe that the amount of infectious
smaller droplets and particles produced by the
people with COVID-19 became concentrated
enough to spread the virus to other people.
The people who were infected were in the
same space during the same time or shortly
after the person with COVID-19 had left.”

Incubation period and infectious period
The incubation period is the period between
becoming infected and developing symptoms.
This is different for all diseases but for COVID19 it is thought to range from 1 to 10 days,
though the usual time for symptoms to develop
is between 5 to 6 days from time of infection.
‘Asymptomatic’ transmission
An asymptomatic laboratory-confirmed case is
a person infected with COVID-19 who does
not develop symptoms at all. All of the best
evidence suggests that people without
symptoms can and do readily spread SARSCoV-2, but researchers don’t know how
frequently. Some modelling studies have
suggested as much as 41% of disease spread
may be attributable to asymptomatic people
(who may actually be pre-symptomatic), but it
remains an open question as to whether they
are a large force driving transmission.

‘Pre-symptomatic’ transmission
Some persons can be contagious before they
develop symptoms. It is thought that presymptomatic transmission can occur from 1-2
days before symptoms develop. This is
supported by data suggesting that some
people can test positive for COVID-19 from 1-3
days before they develop symptoms. In fact,
some evidence suggests that persons may be
most infectious in the 1-2 days before they
become symptomatic, but may be shedding
substantial amounts of virus
Further study is required to determine the
frequency, importance and impact of
asymptomatic and pre-symptomatic infection,
in terms of transmission risks. From
international data, the balance of evidence is
that most people will have sufficiently reduced
infectivity 7 days after the onset of symptoms.
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Definition of contact
According to the WHO, a contact is defined as
a person who experienced any one of the
following exposures during the 2 days before
and the 14 days after the onset of symptoms of
a probable or confirmed case:






Face-to-face contact with a probable or
confirmed case within 2m / 6½ feet and
for at least 15 minutes
Direct physical contact with a probable or
confirmed case
Direct care for a patient with probable or
confirmed COVID-19 disease without
using proper personal protective
equipment (PPE)
Other situations as indicated by local risk
assessments.

The US Centres for Disease Control and
Prevention (CDC) changed its definition of what
it means to be in close contact with an infected
person and therefore at risk of contracting the

coronavirus. The agency made the update in its
published guidance for coronavirus contact
tracing. The new guideline says close
contact means being within 6 feet of an
infected person for a total of 15 minutes or
more over a 24hr period. The previous
guideline said a person was at risk after 15
minutes of exposure within 6 feet of an infected
person.
The CDC added that the closer the contact, the
greater the risk. Risk also increases over more
time in contact with someone infected and from
contact with an infected person who has
symptoms. Someone who is coughing, singing
or shouting is more likely to spread the virus,
the CDC said.
Note: for confirmed asymptomatic cases, the period
of contact is measured as the 2 days before through
the 10 days after the date on which the sample was
taken which led to confirmation.
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Symptoms and Risk Groups
Characteristic symptoms of COVID-19
The symptoms are very similar to those you
would experience with the common cold or
perhaps the ‘flu’ virus. The predominant
symptoms are:


A high temperature – this means you
feel hot to touch on your chest or back
(you do not need to measure your
temperature).



A new, continuous cough – this
means coughing a lot for more than
an hour, or 3 or more coughing
episodes in 24 hours (if you usually
have a cough, it may be worse than
usual).



A loss or change to your sense of
smell or taste – this means you've
noticed you cannot smell or taste
anything, or things smell or taste
different to normal.



Sudden shortness of breath – this
means that you have an abnormal
difficulty in breathing and are
breathless with minimal activity, such
as climbing one flight of stairs.

Most people with coronavirus have at least
one of these symptoms. If you develop any of
these symptoms you should self-isolate
immediately and contact your healthcare
provider. If you have difficulty breathing you
should call for an ambulance straight away.

As the pandemic has continued to unfold, new
symptoms have emerged:











Fever or chills
Fatigue
Muscle or body aches
Headache
Skin rash
Sore throat
Congestion or runny nose
Nausea or vomiting
Diarrhoea
COVID fingers/toes - like chilblains

Symptoms in children with infection appear to
be uncommon, although some children with
severe COVID-19 have been reported.
Some patients will go on to develop more
severe symptoms and may require
hospitalisation. The first sign of severe illness
is usually difficulty in breathing but any patient
who feels very unwell should telephone the
emergency services and request medical
assistance. The median time-frame from
symptom onset to clinical recovery for mild
cases is approximately 2 weeks and is 3 to 6
weeks for severe or critical cases.
Severe cases of COVID-19 can develop
pneumonia, respiratory failure, sepsis and
kidney failure. The case fatality rate of
coronavirus infection is unclear at this time but
current estimates put it between 0.2 and 0.4%.
This is likely to come down as the numbers of
mild and asymptomatic cases are added to the
total once epidemiological data can be
analysed.
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Risk factors for severe disease
Following analysis of data from countries around the world it is clear that
certain groups of people are at greater risk of developing severe disease if
they become infected with ‘Sars-CoV-2’ (the virus that causes COVID-19).

People at high risk from COVID-19 include
the following:


65 years old or older (regardless of
medical conditions)



Residents in an institution such as a
nursing home or long-term care facility



Have chronic respiratory disease that is
not severe such as asthma, COPD,
emphysema or bronchitis



Have chronic heart disease such as heart
failure or coronary artery disease



Have hypertension



Have diabetes



Have chronic kidney disease



Have liver disease, such as hepatitis,
cirrhosis, or hepatic encephalopathy



Have absence of the spleen



Have chronic neurological conditions
such as Parkinson's disease, motor
neurone disease, multiple sclerosis or
cerebral palsy



Have immunocompromised conditions
that result in a high risk of getting infections



Are taking medications that can affect the
immune system, such as low doses of
steroids



Are obese with a BMI of 30 or above.

People at very high risk from COVID-19
include the following:


Have had an organ transplant



Are having chemotherapy or antibody
treatment for cancer, including
immunotherapy



Are having an intense course of
radiotherapy for lung cancer



Are having targeted cancer treatments
that can affect the immune system



Have blood or bone marrow cancer
(such as leukaemia, lymphoma or
myeloma)



Have had a bone marrow or stem cell
transplant in the past 6 months, or are still
taking an immunosuppressant medicine



Have a severe lung condition such as
cystic fibrosis, severe asthma or severe
COPD



Have a condition that means they have a
very high risk of getting infections such
as thalassaemia, sickle cell disease,
HIV/AIDS or congenital immune deficiency



Are taking medication that makes them
much more likely to get infections, such as
high doses of steroids in the previous six
months or immunosuppressant medicine



Have a serious heart condition and are
pregnant.



Are very obese with a BMI of 40 or
above
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Other risk factors
Age
Older adults, aged 65 years and older, are at
higher risk for severe illness and death from
COVID-19. Although this disease can affect any
group, the older you are, the higher your risk of
serious disease. Eight out of 10 deaths reported
in the U.S. have been in adults aged 65 years or
older; risk of death is highest among those 85
years or older. The immune systems of older
adults weaken with age, making it harder to fight
off infections. Also, older adults commonly have
chronic diseases that can increase the risk of
severe illness from COVID-19.
Ethnicity
Detailed UK data shows that, when taking into
account age in the analysis, Black males are 4.2
times more likely to die from a COVID-19-related
death and Black females are 4.3 times more
likely than White ethnicity males and females.
There was also a significantly raised risk of death
in people of Bangladeshi and Pakistani, Indian,
and mixed ethnicities.
After stripping out age and other sociodemographic characteristics and measures of
self-reported health and disability, the risk of a
COVID-19-related death for males and females
of Black ethnicity reduced to 1.9 times more
likely than those of White ethnicity. Similar
calculations showed that males in the
Bangladeshi and Pakistani ethnic groups were
1.8 times more likely to have a COVID-19related death than White males; for females, the
figure was 1.6 times more likely.
These results show that the difference between
ethnic groups in COVID-19 mortality is partly a
result of socio-economic disadvantage and other
circumstances, but a remaining part of the
difference has not yet been explained.
In a UK study of 34,986 patients in hospital with
COVID-19, patients from Ethnic Minority
backgrounds were more likely to be admitted to
critical care and to undergo mechanical
ventilation than White people, despite there
being no difference in disease severity at
presentation nor duration of symptoms and

being substantially younger. South Asians in
hospital with COVID-19 were 20% more likely to
die than Whites - 3.6% of this increased risk was
mediated by a higher prevalence of diabetes in
the South Asian group.
Pregnancy
The latest study from the US CDC - the most
comprehensive research to date of how the virus
affects pregnant women - shows that pregnant
women are almost three times more likely to be
admitted to intensive care units, and more than
three times more likely to be put on a ventilator.
An increased risk of death was also observed.
The findings echo previous studies linking
pregnancy to increased risk for severe illness.
However the overall risk remains small, bearing
in mind that the risk for severe disease is lower
in younger, healthy women.
The report draws on data the CDC collected
from hospitals throughout the country.
Researchers found that 1.1% of pregnant
women were admitted to an ICU after being
diagnosed with COVID-19, compared with 0.4%
of women who were not pregnant. The rate
requiring ventilation was 0.3% for pregnant
women compared with 0.1% for other women.
Of the 19,600 pregnant women studied, 33 died,
representing a 0.2% death rate. For nonpregnant women, the death rate was 0.1%. One
of the reasons for the severity of illness may be
related to delayed diagnosis and therefore
presentation. The virus shares some common
symptoms with pregnancy - fatigue, nausea and
vomiting. Researchers also believe the
increased risk may be attributable to
physiological changes that occur during
pregnancy, such as increased heart rate and
oxygen consumption, decreased lung capacity,
and changes in the body’s immune system.
This study confirms the results of a paper
published in The BMJ. A team of experts from
the World Health Organisation and the University
of Birmingham analysed data from 77 studies.
Most of the literature was from the US and China
but also included studies from Italy, Spain, the
UK, France, and eight other countries. The
studies reported outcomes for 11,432 pregnant
and recently pregnant women admitted to
hospital and diagnosed with suspected or
confirmed COVID-19. The study also found that
pregnant women might be more at risk of
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admission to a hospital intensive care unit.
Compared with non-pregnant women, the
pregnant and recently pregnant cohort were less
likely to show symptoms of fever and myalgia.
They were also 62% more likely to need
intensive care, and 88% more likely to require
invasive ventilation. Increased maternal age was
a factor that increased risk, as were
comorbidities including higher BMI,
hypertension, and diabetes. Pregnant women
with pre-existing maternal comorbidity were
more than four times more likely to be admitted
to the Intensive Care Unit than women who did
not have pre-existing comorbidities.
Pre-term birth rates were found to be higher
amongst pregnant women with COVID-19 than
those without the disease. Among 3,912 births,
12.9% were preterm, compared with 10.2%
among the general US population in 2019.
With regard to transmission from the pregnant
woman to the baby antenatally or during
delivery, emerging evidence now suggests that
this ‘vertical transmission’ is possible. There are,
however, serious limitations to the available
evidence and further investigation around such
transmission is being gathered. There are no
data suggesting an increased risk of miscarriage
in relation to COVID-19. Long-term studies on
the health of the baby are currently not available.
The advice to pregnant women is to remain
especially vigilant on preventing from infection.
Obesity
The World Obesity Federation have highlighted
emerging evidence based on experience from
other viral infections and new studies that
suggest that overweight and obesity seem to be
risk factors for worse outcomes in those who are
infected by COVID-19. Systematic reviews and
meta-analyses overwhelmingly show that obesity
is associated both with a higher risk for
intensive care unit (ICU) admission and
poorer outcomes for COVID-19.
In the UK, a report flags that out of 10,465
patients critically ill with confirmed COVID-19,
73.7% were living with overweight or obesity.
Meanwhile, a report from Italy suggests 99% of
deaths have been in patients with pre-existing
conditions, including those which are commonly
seen in people with obesity such as
hypertension, cancer, diabetes and heart
diseases. Overweight and obesity also seem to
be risk factors for worse outcomes in younger
populations (<60 years old), with patients with a
body mass index (BMI) between 30 and 34

being twice as likely to be admitted to ICU
compared to individuals with a BMI under 30.
In summary there are a number of reasons why
adults with excess weight are at even greater
risk during the COVID-19 pandemic:


Having obesity increases the risk of severe
illness from COVID-19. People who are
overweight may also be at increased risk.



Having obesity may triple the risk of
hospitalisation due to a COVID-19 infection.



Obesity is linked to impaired immune
function.



Obesity decreases lung capacity and
reserve and can make ventilation more
difficult.



As BMI increases, the risk of death from
COVID-19 increases.



Studies have demonstrated that obesity
may be linked to lower vaccine responses
for numerous diseases (influenza, Hepatitis
B, tetanus). The Pfizer/BioNTech COVID19 vaccine could be less effective in obese
people, according to a study preprint. The
research involved 248 heath workers at the
Istituti Fisioterapici Ospitalieri in Italy who
had received two doses of the vaccine. It
found that while those of a normal weight
had a high antibody concentration of
325.84, those who were obese had an
average of 167.05. The study had small
numbers of obese people but the data
could have important implications for future
vaccine strategies.

Tobacco Smokers
Tobacco smoking is a known risk factor for many
respiratory infections and increases the severity
of respiratory diseases. A review of studies by
public health experts convened by WHO on 29
April 2020 found that smokers are more likely
to develop severe disease with COVID-19,
compared to non-smokers. COVID-19 is an
infectious disease that primarily attacks the
lungs. Smoking impairs lung function making it
harder for the body to fight off coronaviruses and
other diseases. Tobacco is also a major risk
factor for non-communicable diseases like
cardiovascular disease, cancer, respiratory
disease and diabetes which put people with
these conditions at higher risk for developing
severe illness when affected by COVID-19.
Available research suggests that smokers are at
higher risk of developing severe disease and
death.
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Treatment
The symptoms of SARS-CoV-2 infection vary
widely, from asymptomatic disease to
pneumonia and life-threatening complications,
including acute respiratory distress syndrome,
multisystem organ failure, and ultimately,
death. Older patients and those with preexisting respiratory or cardiovascular
conditions appear to be at the greatest risk for
severe complications. In the absence of a
proven effective therapy, current management
consists of supportive care, including invasive
and non-invasive oxygen support, managing
patients prone (on their fronts), renal
supportive therapy and treatment with
antibiotics. In addition, many patients have
received off-label or compassionate-use
therapies, including antiretrovirals, antiparasitic
agents, anti-inflammatory compounds,
monoclonal antibodies and convalescent
plasma.
No pharmaceutical products have yet been
shown to ’cure’ COVID-19. However, a
number of medicines have been suggested as
potential therapies, many of which are now
being or will soon be studied in clinical trials,
including the SOLIDARITY trial co-sponsored
by WHO and participating countries and the
RECOVERY Trial, run by Oxford University in
the UK. However, there have been successful
results for two drug treatments following
clinical trials conducted around the world.

Dexamethasone
Initial clinical trial results from the UK
RECOVERY Trial show that oral
dexamethasone, a cheap and widely
available corticosteroid, can be lifesaving for
patients who are critically ill with COVID-19.
For patients on ventilators, the treatment was
shown to reduce mortality by about one third,
and for patients requiring only oxygen,
mortality was cut by about one fifth, according
to preliminary findings. Dexamethasone did
not have any benefit for patients who did not
need breathing support. The findings suggest
that the steroid treatment would prevent one
death for every eight ventilated patients or one
death for every 25 patients getting oxygen
therapy, the researchers say.
On 17th June, WHO announced that the
hydroxychloroquine (HCQ) arm of the
Solidarity Trial to find an effective COVID-19
treatment was being stopped. Data from
Solidarity (including the French Discovery trial

data) and the recently announced results from
the UK's RECOVERY trial both showed that
hydroxychloroquine does not result in the
reduction of mortality of hospitalised
COVID-19 patients when compared with
standard of care.

Remdesivir
The US Food and Drug Administration
(FDA) has approved Remdesivir as the first
drug to treat COVID-19 in the US.
Remdesivir, an antiviral medicine originally
developed to treat Ebola with limited success,
and is given through an IV for patients needing
hospitalisation. The drug is produced by the
Californian pharmaceutical company Gilead
Sciences Inc and is known by the proprietary
name Veklury. In a trial, led by the US National
Institutes of Health (NIH), of around 1,000
patients it was shown to reduce the time to
recovery from 15 days to 10 days on average,
compared to patients on standard treatment. It
had been authorised for use on an emergency
basis (EUA) since May, and now has become
the first drug to win full US approval for
treating COVID-19. The drug is approved for
patients at least 12 years old and weighing at
least 40kg (88lb) who are hospitalised for
COVID-19 infection. It works by inhibiting a
substance the virus uses to make copies of
itself. Last week the WHO published a preprint paper (not yet peer reviewed) of a much
larger trial that suggested that Remdesivir did
not reduce the mortality of hospitalised
COVID-19 patients. It took data from hundreds
of hospitals in 30 countries.
Gilead Sciences is to trial an inhaled version of
Remdesivir that will also look at how the drug
could be used to treat earlier stages of COVID19, with people receiving it in outpatient
settings.
The World Health Organisation
recommended against using Gilead’s
Remdesivir to treat hospitalised COVID-19
patients less than a month after U.S.
regulators granted the drug a speedy
approval.
“There is currently no evidence that it
improves survival or the need for
ventilation,” a panel of WHO-convened
experts developing COVID-19 treatment
guidelines said in The BMJ medical journal.
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The gold standard Solidarity WHO multinational trial was spread across 30 countries
was based on a far larger sample - 3,000
people - than the US manufacturer Gilead’s
own small study that appeared to show that it
reduced the length of hospital admission by a
few days. ‘Solidarity’ showed that Remdesivir
has very little effect on preventing deaths there were 300 deaths among people randomly
assigned to the drug and 300 among others not
on the drug. The WHO’s guideline committee
will look at the data from its trial and others and
decide what recommendations to make about
the drug.

Monoclonal Antibodies:
Bamlanivimab/Etesevimab and
Casirivimab/Imdevimab
The US FDA has issued an emergency use
authorisation (EUA) for these investigational
monoclonal antibody therapies for the
treatment of mild-to-moderate COVID-19 in
adult and paediatric patients.
*Bamlanivimab and Etesevimab (in
combination only), manufactured by the US
pharmaceutical Eli Lilly and Company, is
authorised for patients with positive results of
direct SARS-CoV-2 viral testing who are 12
years of age and older weighing at least 40
kilograms, and who are at high risk for
progressing to severe COVID-19 disease
and/or hospitalisation. This includes those who
are 65 years of age or older, or who have
certain chronic medical conditions.
*Bamlanivimab is no longer recommended as
a monotherapy for COVID-19 disease.
The FDA soon followed this announcement
with a further EUA for Casirivimab and
Imdevimab to be administered together for the
treatment of mild to moderate COVID-19 with
similar age and weight restrictions as
Banlamivimab.
In a clinical trial of patients with COVID-19,
both treatments of monoclonal antibodies,
were shown to reduce COVID-19-related
hospitalisation or emergency room visits in
patients at high risk for disease progression
within 28 days after treatment when compared
to placebo. The safety and effectiveness of
this investigational therapy for use in the
treatment of COVID-19 continues to be
evaluated. Monoclonal antibodies are
laboratory-made proteins that mimic the
immune system’s ability to fight off harmful
antigens such as viruses. Both drugs require

intravenous administration and should be
given as soon as possible after a positive
COVID-19 test, and within 10 days of
developing symptoms. The antibodies are
specifically directed against the spike protein
of SARS-CoV-2, thereby blocking the virus’
attachment and entry into human cells.

The European Union’s medicines
regulator, the EMA, has approved the
antibody drug combination developed
by Regeneron Pharmaceuticals to treat
Covid-19 patients who do not require
oxygen support and are at high risk of
progressing to severe illness.
Tocilizumab and Sarilumab
Patients across the UK who are admitted to
intensive care units due to COVID-19 are set
to receive new life-saving treatments which
can reduce the time spent in hospital by up to
10 days. The drugs are typically used to treat
rheumatoid arthritis but have shown efficacy in
the UK government funded REMAP-CAP
clinical trial led by teams in the UK and the
Netherlands.
The REMAP-CAP trial showed that mortality
was 35.8% for patients receiving current
standard of care alone, and that this was
reduced to 27.3% using tocilizumab and
sarilumab. This was a 24% relative reduction
in risk of mortality for patients who entered
intensive care - in other words, one life was
saved for every 12 patients treated.
Tocilizumab is administered intravenously in a
one or two-dose regime. It has been
demonstrated to be effective for patients
requiring organ support when administered
soon after admission to ICU.
Most of the data came from when the drugs
were administered in addition to a
corticosteroid, such as dexamethasone.
Patients receiving these drugs left intensive
care between 7 to 10 days earlier on average.
The cost of treatment with either of the drugs
is £750-£1000 (€830-€1105 / $1020-$1360)
per patient, substantially more than 10 days of
treatment with the steroid dexamethasone
alone, which would cost around £50. However,
the cost of one day in an NHS intensive care
bed costs between £1800 and £2000.
The rollout of these treatments could therefore
contribute significantly towards reducing
pressures on hospitals over the coming weeks
and months, as well as being a cost effective
solution.
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Long-term health effects
It is becoming increasingly clear that, for
some people, COVID-19 infection is not a
discrete episode but one that marks the start
of ongoing and often debilitating symptoms.
This condition is commonly referred to as
‘Long COVID’ or ‘post-acute sequelae of
SARS-CoV-2 infection’ (PASC), a name
coined by the US National Institutes of
Health (NIH).
Almost one in seven people who test
positive for COVID-19 are still suffering
symptoms three months later, according
to new UK figures.
The largest study of its kind on PASC, from
the Office for National Statistics (ONS),
found that people with COVID disease are
significantly more likely than the general
population to report ongoing issues, which
can include muscle pain and fatigue.
Among a sample of more than 20,000 people
who tested positive for COVID-19 between
April last year and March 2021, 13.7%
continued to experience symptoms for at
least 12 weeks.
Researchers from King’s College Hospital
London used data from 4,182 COVID
sufferers who logged their symptoms over a
period of time to develop a model that can
predict those who are more likely to develop
Long COVID:







Older age group more likely to suffer
long COVID
Women are 50% more likely to suffer
long COVID than men
More likely to report heart symptoms
such as palpitations, fast heartbeat, as
well as pins and needles or numbness,
and problems concentrating (‘brain fog’)
More likely if 5 or more symptoms
develop in the first week
More likely when symptoms come back
again after they at first appeared to
resolve.

According to a review of available scientific
evidence by the National Institute for Health
Research (NIHR), the effects seem to fall
into four syndromes that in themselves share
symptoms:
1. Classic post-critical illness symptoms
associated with the after-effects of
intensive care- such as debilitating
muscle loss, speech and swallowing
disorders, depression and posttraumatic stress disorder,
2. Post-viral fatigue syndrome that
commonly causes intense fatigue,
aching muscles and difficulty
concentrating often known as ‘brain fog’.
Studies of people who were infected
during the 2003 SARS outbreak have
also indicated that around a third of
them had a reduced tolerance of
exercise for many months, despite their
lungs appearing healthy.
3. Long lasting or permanent organ
damage caused by the virus- for
example, ongoing breathlessness,
persistent cough or a racing
pulse/palpitations could be symptoms of
lasting damage to the lungs or heart. A
study of 100 patients, many of whom
had relatively mild symptoms when they
were infected in March, revealed that 78
of them showed abnormal structural
changes to their hearts on MRI scans
taken 2 months later.
4. COVID-specific cascade of symptoms
that affects several organs and does not
progress towards recovery. A study
found that 70% of ‘long COVID’ sufferers
experienced fluctuations in the type of
symptoms, and 89% in the intensity of
their symptoms. Although the underlying
mechanism remains unproven, such
symptoms might fit with a disrupted
immune system.
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Specific, persistent health problems reported
following acute COVID-19 disease - both in
hospitalised patients and those who
remained in the community - include:
















Respiratory symptoms and conditions
such as chronic cough, shortness of
breath, lung inflammation and fibrosis,
and pulmonary vascular disease
Cardiovascular symptoms and disease
such as chest tightness, acute
myocarditis, abnormal rhythms and heart
failure
Protracted loss or change of smell and
taste
Mental health problems including
depression, anxiety and cognitive
difficulties
Inflammatory disorders such as myalgia,
multisystem inflammatory syndrome,
Guillain-Barre syndrome, or neuralgic
amyotrophy
Gastrointestinal disturbance with
diarrhoea
Continuing headaches
Fatigue, weakness and sleeplessness
Liver and kidney dysfunction
Clotting disorders and thrombosis
Lymphadenopathy
Skin rashes.

Psychological and Neurological Effects
People diagnosed with Covid-19 in the
previous six months were more likely to
develop depression, dementia, psychosis
and stroke, researchers have found.
UK scientists looked at the electronic
medical records of more than half a million
patients in the US. A third of those with a
previous COVID-19 infection went on to
develop or have a relapse of a psychological
or neurological condition- those admitted to
hospital or in intensive care had an even
higher risk. The study authors pointed to
both the effects of stress, and the virus
having a direct impact on the brain.
Anxiety and mood disorders were the
most common diagnosis among those with
COVID-19, and these were more likely to be
down to the stress of the experience of being
very ill or taken to hospital, the researchers
explained.
Conditions like stroke and dementia were
more likely to be down to the biological
impacts of the virus itself, or of the body's
reaction to infection in general.
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Vaccines
Approval/Emergency Authorisation for COVID-19 Vaccines
Pfizer/BioNTech (Comirnaty)
Vaccine Name:
Type:
Efficacy:
Dose:
Method:
Storage:

Comirnaty
mRNA vaccine
95%
2 doses, 21 days apart (some countries using altered dosing regime)
Intramuscular injection
Freezer storage only at –94°F (–70°C)

Comirnaty is a nucleoside modified mRNA-based vaccine developed by BioNTech / Pfizer. Comirnaty generates
an immune response against SARS-CoV-2, the virus that causes COVID-19, by encoding a mutated form of the full
spike protein of the virus. When injected into cells, the vaccine causes them to make spike proteins, which then get
released into the body and provoke a response from the immune system.
Pfizer was the first company to report positive Phase 3 clinical data. On Dec 2 the UK gave emergency
authorisation to Pfizer / BioNTech’s vaccine, becoming the first Western country to give such an approval to a
COVID vaccine. In the following weeks many more countries authorised the vaccine, and on Dec 31 the WHO
gave Comirnaty an Emergency Use Listing, which will speed up its authorisation across the world. Pfizer /
BioNTech predict that, aside from the millions of doses already distributed in 2020, they currently expect to
manufacture two billion doses worldwide by the end of 2021.
In January, scientists grew concerned about the emergence of fast-spreading variants that might be able to evade
antibodies. Pfizer / BioNTech found that the antibodies are somewhat less effective against a variant called B.1.351
that was first identified in South Africa. It is not yet clear whether those results mean that people who get the
vaccine will be at greater risk of developing COVID-19 from that variant. However, the companies are moving
ahead with creating a version of the vaccine based on the B.1.351 spike protein.
In their initial trial, Pfizer / BioNTech did not include pregnant women among their participants. On Feb 15
they registered a trial specifically for pregnant women. The trial will determine whether the vaccine provides as
much protection for them as for women who are not pregnant, and also gather information on its safety. On Mar 31,
Pfizer/ BioNTech announced that their vaccine is highly effective in adolescents 12 to 15 years old.

Moderna/National Institutes of Health (NIAID)
Vaccine Name:
Type:
Efficacy:
Dose:
Method:
Storage:

Moderna COVID-19 Vaccine
mRNA vaccine
94.5%
2 doses, 28 days apart
Intramuscular injection
6 months at –4°F (–20°C), then 30 days at refrigerator temperature

Moderna COVID-19 Vaccine was developed by Moderna based on prior studies of related coronaviruses. It is a
two-dose mRNA vaccine, similar to the Pfizer/BioNTech but taken 28 days apart. The WHO Strategic Advisory
Group of Experts (SAGE) on Immunisation has issued guidance for use of the vaccine in adults. On Dec 18, the
US regulatory body, the Food and Drug Administration (FDA), gave emergency use authorisation (EUA) for the
vaccine made by the Boston-based company. The Moderna vaccine was the second COVID-19 vaccine to be
authorised by the FDA, one week after approving the vaccine made by Pfizer / BioNTech, and has shown that after
three months the trial participants still have a strong immune defence.
On Dec 2, Moderna registered a trial to test the vaccine on adolescents between 12 -18 years old, which has been
extended to move down the age ranges, testing volunteers as young as 6 months old. In March, Moderna began
a Phase 1 trial of a vaccine made specifically for the B.1.351 variant first recognised in South Africa.
On Apr 1, Moderna announced that it had received FDA authorisation to keep its vaccine at room temperature for
as long as 24 hours - twice as long as before. The company was also granted approval to ship the vaccine in larger
vials that can hold 15 doses.
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AstraZeneca/University of Oxford
Vaccine Name:
Type:
Efficacy:
Dose:
Method:
Storage:

Vaxzevria (also known as Covishield in India)
Adenovirus vector vaccine
62% - 90%, depending on dosage - overall efficacy 70%
2 doses, 28 days apart (some countries advocate 2nd dose at 12 weeks)
Intramuscular injection
Stable at refrigerator temperature for at least 6 months

AstraZeneca and the Oxford Vaccine Group at the University of Oxford have developed “COVID-19
Vaccine AstraZeneca” (previously ChAdOx1), a chimpanzee adenovirus vector vaccine. Two vaccines
are administered between 4-12 weeks apart.
Preliminary results from the trial published in The Lancet showed the vaccine candidate had an “acceptable
safety profile” with most patients demonstrating an antibody response after one dose and all patients
showing a response after two doses. The United Kingdom and Argentina gave the vaccine emergency
authorisation on Dec 30. On Jan 3, India approved an identical locally produced version called Covishield,
made under licence by the Serum Institute of India.
AstraZeneca has said that their total annual manufacturing capacity for the vaccine stands at two billion
doses. They have pledged that the vaccine will be not-for-profit for the duration of the pandemic, and
furthermore, will be never-for-profit for low and middle income countries. In the meantime AstraZeneca and
Oxford University are continuing research on the vaccine. They are due to start trials on children as young
as 6 years of age and they have also announced plans to collaborate with the Russian creators of the
Sputnik V vaccine, which is also based on an adenovirus platform, to see if a combination with Sputnik V
might increase the efficacy of the AstraZeneca/Oxford vaccine. The trial started in February 2021.
AstraZeneca are also working on a new version of the vaccine tailored to the B.1.351 variant, first
recognised in South Africa that has the ability to blunt the immune response generated by the vaccines.
The Oxford/AstraZeneca vaccine has been recommended by the World Health Organisation for use in
all adults, despite limited data on the jab’s efficacy for older people, which has caused some countries
in Europe to rule out its use in the over-65s. They are also in agreement with UK regulators that the
optimal time for the second dose is between 8 - 12 weeks.

Gamaleya Research Institute
Vaccine Name:
Type:
Efficacy:
Dose:
Method:
Storage:

Sputnik V
Adenovirus vector vaccine
91.4%
2 doses, 21 days apart
Intramuscular injection
Freezer storage

On Aug 11, the Health Ministry of the Russian Federation approved Sputnik V as the first vaccine for COVID-19,
before Phase 3 trial data had been released. That data is now available and shows an efficacy of 91.4% in
Phase 3 trials.
The Sputnik V vaccine, developed at the Gamaleya National Centre of Epidemiology and Microbiology in
Moscow, consists of two types of adenovirus, each carrying genetic instructions for the spike protein that SARSCoV-2 uses to attach to host cells. Use of two viruses could help to increase the immune response to the
vaccination. By combining them, the Russian researchers also hoped to avoid a situation in which the immune
system could learn to recognise the adenoviruses. Each adenovirus acts in similar fashion to a “Trojan Horse” to
introduce the genetic material to the body’s cells. In January, Gamaleya researchers also started a trial on a
single-dose version of the vaccine, nicknamed ‘Sputnik Light’. The Gamaleya Institute has said that up to 50
countries have expressed interest in Sputnik V and claims up to 500 million doses can be produced in up to five
countries. The Institute has filed for vaccine registration of Sputnik V in the EU.
In early December, AstraZeneca and Gamaleya Institute announced they would collaborate on a new
trial - both of their vaccines are based on the adenovirus vector model but with AstraZeneca currently
using the same adenovirus for both doses. Together they plan explore whether a combination of the
AstraZeneca and Sputnik V vaccines increases the combined efficacy. AstraZeneca registered a Phase
1 trial for the combination on Christmas Eve. The trial is planned to take place in early 2021 in Ukraine.
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Sinopharm/Beijing Institute of Biological Products
Vaccine Name:
Type:
Efficacy:
Dose:
Method:
Storage:

BBIBP-CorV
Inactivated vaccine
79.3%
2 doses, 21 days apart
Intramuscular injection
Refrigerated

The Beijing Institute of Biological Products created an inactivated coronavirus vaccine that was put into
clinical trials by the state-owned Chinese company, Sinopharm.
On 30th December, Chinese authorities conditionally approved BBIBP-CorV based on interim Phase 3
clinical trial results showing 79.3% efficacy. The country previously approved BBIBP-CorV as part of an
emergency use programme in the country for "high-risk" individuals such as health care workers and
essential personnel. Late stage trial data have not yet been published for this vaccine.
The trials are taking place in UAE, Bahrain, Morocco and Peru. The UAE have given full approval to the
vaccine, announcing an efficacy of 86% - as did Bahrain, soon after.
In mid-January, Hungary became the first European nation to approve a Chinese vaccine.

Sinovac Biotech
Vaccine Name:
Type:
Efficacy:
Dose:
Method:
Storage:

CoronaVac
Inactivated vaccine
50.38%
2 doses, 14-28 days apart
Intramuscular injection
Refrigerated

CoronaVac is a formalin-inactivated vaccine developed by the China-based, private biotechnology
company Sinovac Biotech, in early 2020. The vaccine is administered in two doses 14-28 days apart.
There have been some wide variations in the vaccine's reported efficacy across various clinical trials.
Preliminary results from the Instituto Butantan trial announced by the company indicate CoronaVac is safe
so far, with no serious adverse events reported across several millions of vaccination claimed across
China. However, efficacy of the vaccine has varied across different regions.
Estimates of efficacy from Phase 3 trials in Brazil were originally 78%, but were revised down to 50.4%
after including patients with mild infections.
Another announcement made on 18th January indicates that spreading out the dosing interval to 28 days
may increase the effectiveness of the vaccine by as much as 20%. According to officials in Turkey, the
effectiveness of the vaccine is 91.25%.
A study carried out in Chile examined CoronaVac's effectiveness among 10.5 million people, looking both
at people who had been vaccinated and those who had not - the vaccines were administered 28 days
apart. The vaccine was 67% effective in preventing symptomatic infection, according to data from this
huge real-world study. The CoronaVac vaccine was 85% effective in preventing hospitalisations and
80% effective in preventing deaths, the Chilean government said in the report. They added that the study
was done during a period of high circulation of the virus, including of the variants, making the results even
more impressive.
Sinovac claims to have manufactured 300 million doses in 2020 and after building a second production
line, the manufacturer said in February that its manufacturing capacity was up to a billion doses in 2021.
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CanSino Logistics
Vaccine Name:
Type:
Efficacy:
Dose:
Method:
Storage:

Ad5-nCoV / Convidecia vaccine
Adenovirus vector vaccine
65.7%
1 dose
Intramuscular injection
Refrigerated at 2-8C

The vaccine, which was the first candidate in the world to proceed to human trials, was approved for use in the
Chinese military in the middle of last year and has since been given to at least 40,000-50,000 people. It uses a
modified common cold virus known as adenovirus type-5 (Ad5) to carry genetic material from the coronavirus
protein into the body. Early clinical-trial results from several countries showed that the vaccine was 65.7%
effective at preventing symptomatic cases of the coronavirus, giving China three effective vaccine candidates in
fighting the pandemic.
The results from late-stage trials of around 30,000 participants and 101 confirmed cases - which were first made
public in a tweet by Faisal Sultan, special assistant on national health to Pakistan’s prime minister - suggest that
CanSino’s vaccine is 90.98% effective at preventing severe COVID-19 disease. The candidate, developed by
CanSino Biologics Inc. in conjunction with the Chinese military, is being tested in five countries: Pakistan,
Russia, Argentina, Mexico and Chile. In March 2021, CanSino announced that it had gained approval for a
clinical trial of an inhaled version of the vaccine. Researchers have also begun to test whether giving alternating
doses of vaccines from CanSino and Anhui Zhifei Longcom (see info box pg.19) can boost their effectiveness.
CanSino Logistics have claimed that they are able to produce 300 million doses in 2021, with their
manufacturing facilities in China. The vaccine is likely to be distributed largely in China and Mexico.
On 10th February, CanSino Biologics Inc. said that its COVID-19 vaccine has just been approved in Mexico for
emergency use in people aged 18 and older.

Johnson & Johnson / Janssen Pharmaceutical Companies
Vaccine Name:
Type:
Efficacy:
Dose:
Method:
Storage:

Ad26.COV2.S
Adenovirus vector vaccine
72% (US trials) 64% (South Africa trials)
1 dose
Intramuscular injection
Refrigerated at 2-8C for 3 months

Researchers at Beth Israel Deaconess Medical Centre in Boston, MA, started development of an Adenovirus
vaccine (Ad26) around 10 years ago. Johnson & Johnson/Janssen developed vaccines for Ebola and other
diseases with Ad26 and have now made one for the coronavirus. The one-shot coronavirus vaccine provides
strong protection against severe disease and death from COVID-19, and may reduce the spread of the virus by
vaccinated people, according to new analysis posted online by the FDA. The vaccine had a 72% overall
efficacy rate in the United States and 64% in South Africa, where a highly contagious variant, the N501.V2,
has become prevalent and is driving most cases.
The vaccine also showed 86% efficacy against severe forms of COVID-19 in the United States, and 82%
against severe disease in South Africa. That means that a vaccinated person has a far lower risk of being
hospitalised or dying from COVID-19. The new analysis estimates that the vaccine has an efficacy rate of 74%
against asymptomatic infections. But that calculation was based on a relatively small number of volunteers.
The vaccine is being rolled out to healthcare workers in South Africa on a trial basis but without a control group the vaccine has not been officially authorised by regulators in South Africa. It has submitted data for regulatory
review in an increasing number of countries, having been approved in the US for immediate distribution.
In November, Johnson & Johnson announced that they were also launching a second Phase 3 trial to
observe the effects of two doses of their vaccine. The results are expected in mid/late 2021. The company also
launched a trial for pregnant women as well as children, with results anticipated around September.

US Federal health agencies, on 13 Apr, called for an immediate pause in use of Janssen’s singledose coronavirus vaccine after six recipients in the United States developed a rare disorder involving blood
clots within about two weeks of vaccination. The European Medicines Agency (EMA) said it was also
reviewing cases of rare blood clots in women who had taken Janssen’s COVID-19 vaccine. Many countries
have currently suspended the rollout of the vaccine.
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Bharat Biotech
Vaccine Name:
Type:
Efficacy:
Dose:
Method:
Storage:

Covaxin
Inactivated vaccine
80.6% (early analysis of trial results- do not assume accurate)
2 doses, 28 days apart
Intramuscular injection
Refrigerated at 2-8C for 3 months - 1 week at room temperature

In collaboration with the Indian Council of Medical Research and the National Institute of Virology, the Indian
company Bharat Biotech designed Covaxin, a vaccine based on an inactivated form of the coronavirus. Last June,
Covaxin became the first coronavirus vaccine created in India to go into clinical trials.
In early 2021, the Indian government granted Covaxin emergency use authorisation, despite the fact that Bharat
had yet to release Phase 3 data showing the vaccine is safe and effective. An early analysis of the trial data
involving 27,000 volunteers, suggests that Covaxin has an efficacy of 80.6%. Of the first 43 volunteers to get
COVID-19, only 7 had received the vaccine. The next phase of trial data will include 130 cases of COVID. The early
analysis also revealed no serious adverse events. Five trials are ongoing in India.
Bharat Biotech says it has a stockpile of 20 million doses of Covaxin, and is aiming to make 700 million doses out of
its four facilities in two cities by the end of the year.

Other vaccines with limited trial data:
The Epivaccorona vaccine has been granted regulatory approval in Russia but has not yet presented
any data to demonstrate efficacy or safety - it is only in use in Russia and Turkmenistan - they
announced that they expect to release trial data in August 2021.
The Chinese company Anhui Zhifei Longcom and the Institute of Medical Biology at the Chinese
Academy of Medical Sciences have partnered to make a vaccine, but as yet, no data has been
published - it has been granted emergency use listing in China and Uzbekistan.
The Chumakov Center at the Russian Academy of Sciences developed an inactivated coronavirus
vaccine called CoviVac. In February 2021, Russia approved the vaccine for domestic use, despite the
fact that the Chumakov Center had yet to start a Phase 3 trial. By the end of the year, Russia planned
on producing 20 million doses. It is only approved in Russia.
Kazakhstan has rolled out its homegrown coronavirus vaccine, with the central Asian country’s health
minister receiving the jab on live television. QazCovid-in, also known as QazVac, is a two-shot vaccine
that is in third-stage trials. This vaccine is likely to remain for use on Kazakh nationals ONLY.
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Authorised / Approved Vaccines
More than 1.06 (925 million a week ago) billion doses given across 172 (155 a week ago) countries as 28/04/2021, according to
Bloomberg. This represents full vaccination for 6.9 (6.0) percent of the global population.
PFIZER/
BIONTECH

MODERNA

ASTRAZENECA
OXFORD UNI**

SPUTNIK V

SINOPHARM

CORONAVAC

CANSINO
LOGISTICS

EPIVACCORONA

BHARAT
BIOTECH

JOHNSON &
JOHNSON

mRNA

mRNA

Viral-vector

Viral-vector

Inactivated

Inactivated

Viral -vector

Peptide

Inactivated

Viral-vector

AFGHANISTAN
AFRICA REGULATORY TASK
FORCE
ALBANIA
ALGERIA
ANDORRA
ANGOLA
ANGUILLA
ANTIGUA & BARBUDA
ARGENTINA
ARMENIA
ARUBA
AUSTRALIA
AZERBAIJIAN
BAHRAIN
BANGLADESH
BARBADOS
BELARUS
BELIZE
BHUTAN
BOLIVIA
BOSNIA & HERZEGOVINA
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PFIZER/
BIONTECH

MODERNA

ASTRAZENECA
OXFORD UNI**

SPUTNIK V

SINOPHARM

CORONAVAC

CANSINO
LOGISTICS

EPIVACCORONA

BHARAT
BIOTECH

JOHNSON &
JOHNSON

mRNA

mRNA

Viral-vector

Viral-vector

Inactivated

Inactivated

Viral -vector

Peptide

Inactivated

Viral-vector

BOTSWANA
BRAZIL
BRUNEI
CAMBODIA
CAMEROON
CANADA
CAPE VERDE
CARIBBEAN REGULTORY
SYSTEM
CHILE
CHINA
COLOMBIA
COMOROS
COSTA RICA
DRC
DJIBOUTI
DOMINICA
DOMINICAN REPUBLIC
ECUADOR
EGYPT
EL SALVADOR
EQUATORIAL GUINEA
ESWATINI
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PFIZER/
BIONTECH

MODERNA

ASTRAZENECA
OXFORD UNI**

SPUTNIK V

SINOPHARM

CORONAVAC

CANSINO
LOGISTICS

EPIVACCORONA

BHARAT
BIOTECH

JOHNSON &
JOHNSON

mRNA

mRNA

Viral-vector

Viral-vector

Inactivated

Inactivated

Viral -vector

Peptide

Inactivated

Viral-vector

EUROPEAN UNION*
FAROE ISLANDS
FIJI
GABON
GAMBIA
GEORGIA
GHANA
GREENLAND
GRENADA
GUATEMALA
GUINEA
GUYANA
HONDURAS
HONG KONG
HUNGARY (also within EU)
ICELAND
INDIA
INDONESIA
IRAQ
IRAN
ISRAEL
IVORY COAST
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PFIZER/
BIONTECH

MODERNA

ASTRAZENECA
OXFORD UNI**

SPUTNIK V

SINOPHARM

CORONAVAC

CANSINO
LOGISTICS

EPIVACCORONA

BHARAT
BIOTECH

JOHNSON &
JOHNSON

mRNA

mRNA

Viral-vector

Viral-vector

Inactivated

Inactivated

Viral -vector

Peptide

Inactivated

Viral-vector

JAMAICA
JAPAN
JORDAN
KAZAKHSTAN
KENYA
KUWAIT
KYRGYZSTAN
LAOS
LEBANON
LIBYA
LIECHTENSTEIN
MACEDONIA
MACAU
MALAYSIA
MALAWI
MALDIVES
MALI
MAURITIUS
MEXICO
MOLDOVA
MONACO
MONGOLIA
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PFIZER/
BIONTECH

MODERNA

ASTRAZENECA
OXFORD UNI**

SPUTNIK V

SINOPHARM

CORONAVAC

CANSINO
LOGISTICS

EPIVACCORONA

BHARAT
BIOTECH

JOHNSON &
JOHNSON

mRNA

mRNA

Viral-vector

Viral-vector

Inactivated

Inactivated

Viral -vector

Peptide

Inactivated

Viral-vector

MONTENEGRO
MOROCCO
MOAZAMBIQUE
MYANMAR
NAMIBIA
NEPAL
NEW ZEALAND
NIGERIA
NICARAGUA
NORTH MACEDONIA
NORWAY
OMAN
PAKISTAN
PALESTINE AUTHORITY
PANAMA
PAPUA NEW GUINEA
PARAGUAY
PERU
PHILIPIPINES
QATAR
REPUBLIC OF THE CONGO
RUSSIA
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PFIZER/
BIONTECH

MODERNA

ASTRAZENECA
OXFORD UNI**

SPUTNIK V

SINOPHARM

CORONAVAC

CANSINO
LOGISTICS

EPIVACCORONA

BHARAT
BIOTECH

JOHNSON &
JOHNSON

mRNA

mRNA

Viral-vector

Viral-vector

Inactivated

Inactivated

Viral -vector

Peptide

Inactivated

Viral-vector

RWANDA
SAN MARINO
SAUDI ARABIA
SENEGAL
SERBIA
SEYCHELLES
SIERA LEONE
SINGAPORE
SLOVAKIA (also within EU)
SOUTH AFRICA
SOUTH KOREA
SRI LANKA
ST KITTS & NEVIS
ST LUCIA
ST VINCENT & GRENADINES
SUDAN
SURINAME
SWITZERLAND
SYRIA
TAIWAN
THAILAND
THE BAHAMAS
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PFIZER/
BIONTECH

MODERNA

ASTRAZENECA
OXFORD UNI**

SPUTNIK V

SINOPHARM

CORONAVAC

CANSINO
LOGISTICS

EPIVACCORONA

BHARAT
BIOTECH

JOHNSON &
JOHNSON

mRNA

mRNA

Viral-vector

Viral-vector

Inactivated

Inactivated

Viral -vector

Peptide

Inactivated

Viral-vector

TIMOR-LESTE
TRINIDAD & TOBAGO
TUNISIA
TURKEY
TURKMENISTAN
UGANDA
UAE
UK
US
UKRAINE
URUGUAY
UZBEKISTAN
VATICAN CITY
VENEZUELA
VIETNAM
ZAMBIA
ZIMBABWE
WORLD HEALTH
ORGANISATION

= Recently Approved

* European Union countries - Austria, Belgium, Bulgaria, Croatia, Republic of Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain and Sweden.
** Also known as Covishield in some countries but same formulation as the Oxford/AstraZeneca vaccine.
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Mutations, variants and strains
When a virus is widely circulating in a population and causing many infections, the likelihood of the
virus mutating increases. The more opportunities a virus has to spread, the more it replicates – and
the more opportunities it has to undergo changes or ‘mutations’.

Definitions


A ‘mutation’ is an error in the basic replication of a virus affecting one of the genes
that instruct the protein building blocks that make up the virus. Viruses mutate all the
time but most mutations are irrelevant and disappear.



A ‘variant’ emerges when a combination of mutations are selected through repeated
replications.



A ‘strain’ describes a variant that produces a virus that has mutated in such a way to
produce distinctly different characteristics, such as transmissibility or virulence.

Most viral mutations have little to no impact on the virus’s ability to cause infections and disease. But
depending on where the changes are located in the virus’s genetic material, they may affect a virus’s
properties, such as increased transmission or severity of disease.
When a variant is identified it is given a code for reference and designated a ‘variant under
investigation’ (VUI) - if it turns out, through epidemiological surveillance, that the variant has worrying
characteristics then it becomes a ‘variant of concern’ (VOC).
The original coronavirus strain that was identified in Wuhan and shared with the world in early
January was replaced across the world with the D614G strain in April 2020 - this strain was
subsequently shown to be more transmissible and replicate more efficiently than the original ‘wildtype’
coronavirus.

How many ‘variants of concern’ are there?
There are currently three prominent VOCs circulating around the world and numerous VUIs. The
VOCs are often identified by the country of original detection but this is frowned upon by the WHO,
and an alternative naming system is being devised. New, highly transmissible SARS-CoV-2 variants
that were first detected in the United Kingdom (B.1.1.7 strain), South Africa (B.1.351 strain), and
Brazil (P.1 strain) with mutations in the spike protein are spreading globally.

B.1.1.7 variant
First identified in
October 2020

Genomic sequencing analysis in the UK detected an emerging variant,
later termed B.1.1.7, which is now present and rapidly spreading in
many countries. B.1.1.7 contains 17 mutations, including several in the
spike protein, and maintains the D614G mutation. One of these,
N501Y, appears to further increase the spike protein interaction with
the ACE2 receptor on the human cell. Epidemiological studies indicate
that the B.1.1.7 strain is 30% to 80% more effectively transmitted and
results in higher nasopharyngeal viral loads than the wild-type strain of
SARS-CoV2. However, it but does not increase disease severity or
risk of death, according to an observational study of patients in London
hospitals published in The Lancet Infectious Diseases.
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B.1.351 variant
First identified in
October 2020

This variant has rapidly become the predominant strain in South Africa
but cases attributed to this strain have been detected in over 100
countries worldwide. B.1.351 shares the D614G and N501Y mutations
with B.1.1.7 but has 9 other mutations on the spike protein. Scientists
are concerned about a specific mutation called E484K that appears in
the South African version that may help the virus evade the immune
system and vaccines. It is also thought to have a high potential for
transmission. There are no data yet to suggest an increased risk of
death due to this variant. Importantly, B.1.351 strains are less
effectively neutralised by convalescent plasma from patients with
COVID-19 and by sera from those vaccinated with several vaccines in
development. The worry remains that current vaccines are less
effective against this strain.

P.1 variant
First identified in
January 2021

The P.1 variant was discovered at the same time as the similar P.2
variant. The P.1 variant has more mutations and has attracted more
interest, though both variants have the E484K mutation. This variant
has been implicated in the surge of infections that has struck Manaus,
in the Brazilian Amazon, leaving the health-care system on the brink of
collapse. The level of genomic sequencing and epidemiological
surveys are not as strong in Brazil, where the health authorities are
battling a sustained and very deadly surge in COVID-19, but
preliminary studies have shown the P1 variant to be as much as 2.5
times more contagious than the original coronavirus and more
resistant to antibodies.

CAL.20C variant
First identified in late
2020

The CAL.20C variant was first discovered in California. It surged in
late 2020, and spans the B.1.427 and the B.1.429 lineages, both of
which carry the L452R mutation. Two studies suggest that the variant
may be more contagious than earlier forms of the coronavirus, but
does not appear to be spreading as quickly as the B.1.1.7 variant. By
early February, the variant was found in more than half of all samples
analysed in LA. Like the variants identified in the UK and South Africa,
the CAL.20C variant has multiple mutations on the spike protein,
which is the part of the virus that binds to cells. The variant could
cause more severe illness, since more deaths were linked to the
CAL.20C variant than the original variant.

COVID variants and vaccines
The COVID-19 vaccines that are currently in development or have been approved are expected to
provide at least some protection against new virus variants because these vaccines elicit a broad
immune response including antibodies and a T-cell response. Therefore, changes or mutations in the
virus should not make vaccines completely ineffective. In the event that any of these vaccines prove
to be less effective against one or more variants, scientists are already developing vaccine ‘boosters’
to enhance the protection against these variants.
Stopping the spread at the source remains crucial to prevent future new variants emerging. Current
measures to reduce transmission – including frequent hand washing, wearing a mask, physical
distancing, good ventilation and avoiding crowded places or closed settings – continue to work
against new variants by reducing the amount of viral transmission and therefore also reducing
opportunities for the virus to mutate.
Scaling up vaccine manufacturing and rolling out vaccines as quickly and widely as possible will also
be critical ways of protecting people before they are exposed to the virus and the risk of new variants.
Priority should be given to vaccinating high-risk groups everywhere to maximise global protection
against new variants and minimise the risk of transmission. As Dr Tedros Adhanom Ghebreyesus
continues to stress to the world, “no-one is safe until everyone is safe” and as long as transmission
continues there is the potential for variants to arise that are more transmissible, more deadly or less
susceptible to natural immunity or vaccine-induced immunity.
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(Updated) Prevention
Measures to prevent exposure
Wash your hands regularly
Wash your hands regularly with soap and water
for at least 20 seconds especially after you have
been in a public place, or after blowing your
nose, coughing, or sneezing. If soap and water
are not readily available, use an alcohol-based
hand rub (ABHR) that contains at least 60%
alcohol. Avoid touching your eyes, nose, and
mouth with unwashed hands.
Maintain physical distancing
Avoid close contact with people whether or not
they are displaying symptoms of COVID-19. If
possible, maintain a minimum distance of at least
1m/3½ft from other people, but try as much as
possible to keep 2m/6½ft between you and other
people, especially when you are indoors or in
cramped spaces. Keeping a safe distance from
others is especially important for people who are
at higher risk of getting very sick. It should be
remembered that there is no ‘magic’ distance at
which you will be safe from transmission - the
risk increases the closer you get to someone.
Wear a face covering when you go out
in public and especially when you are
unable to maintain social distancing
An example might be when you go to the
grocery store or when using public transport.
Cloth face coverings should not be placed on:
young children under age 2; anyone who has
trouble breathing; or anyone who is unconscious,
incapacitated or otherwise unable to remove the
mask without assistance. The cloth face cover is
meant to protect other people in case you are
infected. Continue to maintain physical
distancing between yourself and others. The
cloth face cover is not a substitute for physical
distancing. In areas with rampant spread and
concerns about variant distribution, it may be
sensible to wear a medical mask under the cloth
mask. or a mask with greater protection such as
an N95, KN95 or FFP2.

Cover coughs and sneezes
If you are around others and do not have on your
mask/face covering, remember to always cover
your mouth and nose with a tissue when you
cough or sneeze or use the inside of your elbow
to contain the cough/sneeze. Dispose of the
tissues in the rubbish bin immediately and wash
your hands with soap and water for at least 20
seconds. If soap and water are not readily
available, clean your hands with ABHR that
contains at least 60% alcohol.
Clean AND disinfect frequently touched
surfaces daily
This includes tables, doorknobs, light switches,
countertops, handles, desks, keyboards,
phones, keyboards, elevator buttons, toilets,
faucets, and sinks. Use detergent or soap and
water prior to disinfection, if the surface is visibly
dirty, and then use a household disinfectant.
Self-isolate if you develop symptoms of
COVID-19
Symptoms include fever, cough, shortness of
breath, loss/change of taste or smell or other
symptoms as above. Contact your healthcare
provider and alert them of your symptoms and
take any advice that they may have to get tested.
Monitor your temperature and any other
symptoms that may develop

.
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Cleaning and disinfection in non-healthcare settings
Cleaning of surfaces to reduce ‘fomite’
(surface) transmission is vitally important to
reduce the risk of spread of the virus.
Remember that ‘pre-symptomatic’ (48 hours
before symptoms develop) and ‘asymptomatic’
(not showing any symptoms at all) carriers can
deposit virus-containing droplets on surfaces
just by talking and breathing, as well as
coughing and sneezing, and depositing virus
containing droplets onto surfaces.
Simply cleaning an area with normal
household disinfectant after someone has left
the vicinity will reduce the risk of passing any
viral infection to others.










Disposable gloves and aprons should be
worn for cleaning.
The surface should first be cleaned with
warm soapy water.
Then it should be disinfected with normal
cleaning products - use disposable cloths
or paper roll and disposable mop heads,
to clean all hard surfaces, floors, chairs,
door handles and sanitary fittings.
If a risk assessment of the setting
indicates that a higher level of virus may
be present (for example, where unwell
individuals have slept, such as their hotel
room, or their desk and surroundings)
then the need for additional PPE to
protect the cleaner’s eyes, mouth and
nose might be necessary. Avoid creating
splashes and spray when cleaning.
Hands should be washed regularly with
soap and water for 20 seconds, and after
removing gloves, aprons and other
protection used while cleaning.
These items of PPE and all cleaning
items should be disposed of in doublebagged bin bags, stored securely for 72
hours* and then thrown away in the
regular rubbish.

*The infection risk from COVID-19 following
contamination of the environment
decreases over time. It is not yet clear at
what point there is no risk. However,
studies of other viruses in the same family
suggest that, in most circumstances, the
risk is likely to be reduced significantly
after 72 hours.

Specific products for cleaning and
disinfection
Cleaning should be with a neutral detergent
followed by suitable disinfectants as follows:




Sodium hypochlorite 0.1% concentration
(dilution 1:50 of household bleach at an
initial concentration of 5% is used)
Ethanol 70% concentration is also
suitable for decontamination
Chlorine solution with a minimum
concentration of 5000 ppm or 0.5%.

When other chemical products are used, the
manufacturer’s recommendation should be
followed and the products prepared and
applied according to them. When using
chemical products for cleaning, it is important
to keep the facility ventilated (e.g. by opening
the windows) in order to protect the health of
cleaning personnel.
Laundry
Wash items in accordance with the
manufacturer’s instructions. Machine washing
with warm water at 60−90°C (140−190°F) with
laundry detergent is recommended. The
laundry can then be dried according to routine
procedures. Dirty laundry that has been in
contact with an unwell person can be washed
with other people’s items.
Do not shake dirty laundry, this minimises the
possibility of dispersing virus through the air.
If a hot-water cycle cannot be used due to the
characteristics of the tissues, specific
chemicals should be added when washing the
textiles (e.g. bleach or laundry products
containing sodium hypochlorite, or
decontamination products specifically
developed for use on textiles). Finally, the
laundry should be rinsed with clean water and
the linens allowed to dry fully in sunlight.
Clean and disinfect anything used for
transporting laundry with your usual products,
in line with the cleaning guidance above.
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The use of face masks / face coverings
Knowledge about the transmission of the COVID19 virus is accumulating every day. COVID-19 is
primarily a respiratory disease and the spectrum of
infection with this virus can range from people with
very mild, non-respiratory symptoms to severe
acute respiratory illness. Some people infected
have reported no symptoms at all.

It is now accepted by most health authorities
around the world that people without symptoms
wearing masks when they are out and among
other people, for example while commuting or in an
enclosed space, will help to prevent unknowing
spread of the virus to other people, as well as
protecting the wearer.

Current evidence suggests the virus is primarily
transmitted between people via respiratory droplets
and contact routes. Droplet transmission occurs
when a person is in close contact (within 1m/6.5ft)
with an infected person and exposure to potentially
infective respiratory droplets occurs (through
coughing, sneezing or very close personal contact)
resulting in the inoculation of entry portals such as
the mouth, nose or eyes.

The CDC advocates mask use to protect the
wearer

Masks/face coverings are simple, cheap, and
potentially effective prevention measures to take to
prevent transmission to others. The WHO now
generally accept that masks/face coverings worn
both in the home (particularly by the person
showing symptoms) and also outside the home in
situations where meeting others is likely (e.g.
shopping, public transport) could have a
substantial impact on transmission with a relatively
small impact on social or economic life.
One meta-review, published in The Lancet,
analysed 172 studies on COVID-19, SARS, and
MERS, from 16 countries and six continents. Its
authors determined that masks - as well as
physical distancing and eye protection - helped
protect against COVID-19.
The studies reviewed evidence both in healthcare
and non-healthcare settings and then adjusted the
data so that they could be directly compared. The
researchers found that your risk of infection when
wearing a mask was 14% less than if you weren’t
wearing a mask, although N95/FFP2/KN95 masks
“might be associated with a larger reduction in risk”
than surgical or cloth masks.
A primary route of transmission of COVID-19 is
likely via respiratory droplets, and is known to be
transmissible from pre-symptomatic and
asymptomatic individuals. Reducing disease
spread requires two things: first, limit contacts of
infected individuals via physical distancing and
other measures, and second, reduce the
transmission probability per contact. The
preponderance of evidence indicates that mask
wearing reduces the transmissibility per contact
by reducing transmission of infected droplets in
both laboratory and clinical contexts.

The US Centers for Disease Control and
Prevention (CDC) stated definitively for the first
time that using masks benefits wearers (10th
Nov) - a step beyond its previous declaration
that said wearing masks would only protect
those around them.
The CDC stated that experimental and
epidemiological data support community
masking to reduce the spread of the virus and
presented scientific evidence on its influential
website supporting mask use. One observational
study of two masked hair stylists who had been
experiencing symptoms but did not transmit the
virus to any of their 67 masked clients who were
later contacted, while household contacts were
infected in the absence of masking. The
document also referred to a study of 124 Beijing
households in which mask use significantly cut
transmission of the virus, and an outbreak
aboard the U.S.S. Theodore Roosevelt aircraft
carrier in which face coverings appeared to have
reduced risk of infection by 70 percent. They
also noted that individual benefit increases with
increasing community mask use. The health
agency used computer modelling to predict that
increasing the proportion of people who wear
masks by 15 percent could prevent the need for
further lockdowns and cut associated losses of
up to $1 trillion, or about 5 percent of gross
domestic product.
It should be remembered that you should:






Continue to physical distance
Only make essential journeys out of your
house
Self-isolate if you have any respiratory
symptoms
Continue to practice diligent hand hygiene
Do not feel that you are now ‘protected’ if
you wear a mask/face covering.

The World Health Organisation
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The CDC has issued the following advice on the use of face masks by the general public:








Cover your mouth and nose with a cloth face cover when around others.
You could spread COVID-19 to others even if you do not feel sick.
Everyone should wear a cloth face cover when they have to go out in public - for example, to the
grocery store or to pick up other necessities.
Cloth face coverings should not be placed on children under the age of 2 or on anyone who has
trouble breathing or is unconscious, incapacitated, or otherwise unable to remove the mask
without assistance.
The cloth face cover is meant to protect other people in case you are infected.
Do not use a face mask meant for a healthcare worker.
Continue to keep about 6 feet (2 m) between yourself and others. The cloth face cover is not a
substitute for physical distancing.

New. The CDC has relaxed the rules on mask wearing outdoors as coronavirus cases recede,
and clarified rules for vaccinated people:






Fully vaccinated people no longer need to wear a mask outdoors while walking, running, hiking
or biking alone, or when in small gatherings, including with members of their own households.
Masks are still necessary in crowded outdoor venues like sports stadiums - less than 10% of
documented transmissions have occurred outside.
The CDC advises both vaccinated and unvaccinated people to still wear masks in indoor public
spaces, such as a mall, movie theatre or museum.
Fully vaccinated people can visit with other fully vaccinated people indoors without wearing
masks or physical distancing.
Fully vaccinated people can also visit with unvaccinated people (including children) from a single
household, who are at low risk for severe COVID-19 disease, indoors without wearing masks or
physical distancing.

People are considered fully vaccinated by the CDC two weeks after the second dose of the
Pfizer/BioNTech or Moderna vaccines or two weeks after the single-dose Johnson & Johnson
vaccine.

Mask management
DO:





Fit mask securely over bridge of the nose and chin, minimising gaps in the fit.
Wear mask consistently throughout the day.
Remove the mask using the straps.
Wash hands with soap and water or with an alcohol based hand rub (min.
60% alcohol) after removing the mask.
 Replace mask with a new mask as soon as it becomes damp / humid.
 Dispose of masks immediately into a sealed bag.

DO NOT:
 Re-use masks.
 Touch the front.

Remember that use of a mask is only one part
of personal protection - not touching your
mouth, nose and eyes and regularly washing
your hands are strongly recommended.
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Testing
Testing for COVID-19 can be used for two
distinct purposes:
1.

2.

PCR or ANTIGEN testing to test a
person to see if they are currently
infected with COVID-19
Serology (antibody) testing to test a
population to identify the prevalence
of previous infection with COVID-19

PCR testing
This type of test looks for the presence of
genetic material from the COVID-19 virus within
a swab or saliva sample. These tests are
commonly referred to as polymerase chain
reaction (PCR) tests. A positive test shows that
the person being tested has a current,
COVID-19 virus infection.
The sample is collected by the person having
the test (self-administered) or by someone else
(assisted) in a home or mobile environment
such as police stations, care homes or drivethrough centres. The sample is taken either
through the use of a swab applied to the nose
and throat, or by providing saliva into a sample
pot. The sample is then placed into special
packaging and sent to the designated lab for
analysis. This test depends on the skill of the
operator themselves in obtaining a suitable
sample.
The diagnostic test is carried out in a laboratory
and typically takes a few hours to get results.
Newer machines are becoming available that
carry out this analysis in minutes rather than
hours but they have not yet been evaluated and
accredited for use by bodies such as the CDC
or WHO. Home test kits are also being
developed but are not yet commercially
available due to their lack of accuracy.

Antigen Testing
Antigen testing looks for a specific protein,
usually in the virus capsule rather than the
genetic protein that is needed for PCR testing. It
is easier to extract and does not require
sophisticated amplification techniques. The
quick and easy but high-quality tests allow mass
screening of health workers and key workers
who are dying in disproportionate numbers. The
tests could also be used for screening in
schools, universities, airports, entertainment
venues and workplaces. Even though the tests
will not pick up all cases, they could allow many
infectious people to be identified before they
have symptoms and go into quarantine.
These ‘rapid detection tests’ (RDTs) that
resemble a simple home pregnancy test,
produce visible results in 15 to 30 minutes. They
have been produced by the US diagnostics
giant ‘Abbott’ and South Korea’s ‘SD Biosensor’.
The tests require a nasopharyngeal sample to
be placed in a tube with a small amount of
reagent and the resultant drops are placed on a
paper strip - two visible display lines indicate a
positive result. The companies claim their tests
are about 97% accurate in optimal conditions,
but between 80% and 90% in real-world
conditions. Nevertheless, this would pick up
most ‘infectious’ people.
The tests are poised to be rolled out across the
world by the World Health Organisation in an
attempt to slow the pandemic in both poor and
rich countries. The WHO has stated that 120
million RDTs will be supplied to low- and
middle-income countries for $5 (£3.90) each.
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Wealthy countries that have signed up to the
Access to Covid Tools Initiative (ACTAccelerator), will also be able to order the tests.
The initiative was launched in March by the
WHO, the European Commission, the Gates
Foundation and the French government.
In return for a volume guarantee from the Gates
Foundation, the companies are making 20% of
their production available to low- and middleincome countries and 80% to the rest. Germany
has already ordered 20 million tests while
France and Switzerland have also submitted
orders.
Serology (Antibody) Testing
This type of test looks for the presence of
antibodies (produced by people who have
already had COVID-19) against the COVID-19
virus. These antibody tests are also referred to
as serology tests and can be conducted in a
laboratory or through point-of-care testing.
The test is intended to determine if someone
has previously been infected with COVID-19
and now may have antibodies against the virus.
A positive result from this test does not
guarantee immunity to COVID-19 infection. It
may just indicate a recent infection that may or
may not have been COVID-19.

The tests involve taking a blood sample, often a
finger prick, which will be analysed for the
presence of antibodies associated with COVID19. However, many of these tests have not
been assessed fully for accuracy and can give
false negatives as well as false positives. These
tests should only be performed and interpreted
by fully trained, healthcare professionals and
not by members of the public.
It is important to note that the link between the
presence of antibodies and immunity is not
proven, and some tests are not specific for
COVID-19 antibodies. These two facts mean
that a positive test result for antibodies does not
necessarily mean that the person being tested
is immune to COVID-19.
The laboratory tests are safe for use on blood
drawn from the vein by a healthcare
professional, but have not yet been validated by
the manufacturer of the test to be used with a
finger prick blood sample.
The science regarding long term immunity from
COVID-19 is still emerging and the implications
of a positive antibody result are difficult to
assess. A positive result may not mean a
person is immune or if they demonstrate
immunity now, or how long this will last.
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Rapid Point-of-Care COVID-19 Tests
The current COVID-19 pandemic has created
an urgent need for rapid point-of-care diagnostic
tools. Many of these tests are being developed
and are achieving approval from the FDA in the
US and regulatory bodies across Europe and
South-East Asia. In the face of a sweeping
pandemic, samples should require no
specialized equipment and should have rapid
and easy-to-read visual results. These new
tests which can detect the SARS-CoV-2 virus in
only 90 minutes are being rolled out to
laboratories across the UK, US, Japan, Israel
and other countries around the world.
The major advantages of these tests are
twofold:
1. They do not need a trained healthcare
professional to operate the test machines
2. Results are available within 60-90 minutes
and so can be used at point of care.
The novel system is based on ‘LAMP’ (loopmediated isothermal amplification) diagnosticsthis utilises isothermal technology that provides
a number of advantages over existing PCR
diagnostics. While relatively new technology,
invented in 2000, there are several examples
where it is already in use. An assay specifically
for the hepatitis B virus has been successfully
developed and used. This is also true for the
West Nile virus, where specificity was high to
the West Nile virus and not other members of
the Flavivirus group.

It is rapid, cheap, highly accurate and able to
cope with crude samples such as saliva and
‘anterior’ nasal swab samples from just inside
the nose, rather than deep naso-pharyngeal
swabs that require scarce, specially designed
swabs and healthcare professionals. These
tests have the potential for widespread adoption
in adult social care settings, educational
institutions and workplaces. This technology will
also allow the ‘screening’ of asymptomatic frontline staff. A machine the size of a household
printer has the capacity to process 15,000
samples per day, while a small palm-sized
device can churn out 2,000 tests a day.
These machines will allow widespread testing
capacity in a range of facilities with rapid
turnaround of results. The new technology
offers the potential to ease pressure on current
supply chains and expand testing access.
A second technology has also been developed
and is being aimed at healthcare facilities. In the
UK, the NHS will be provided with an initial
supply of 5,000 ‘Nudgebox’ machines that
analyse DNA from nasal swabs- each machine
can process 15 tests a day. With the coming
winter ‘flu’ season looming in the northern
hemisphere, these tests are designed as a
broad range of tests that can also detect other
winter viruses such as influenza and respiratory
syncytial virus (RSV).

Dried Blood Spot Antibody Test
Scientists in Wales have developed a
convenient, low-cost antibody test for COVID-19
based on dried blood spot (DBS) sampling
technique, similar to the tests that are routinely
used on newborns to detect inherited disorders
or a diabetic checking their blood sugar.
The test requires just a single drop of blood
drawn using a pinprick and blotted on a special
filter paper card. The cards are then shipped to

laboratories for testing. The test is scalable with
the ability to perform hundreds of tests
simultaneously, and offers very high specificity
and sensitivity with few false positives and false
negatives.
Once again it needs to be stressed that these
tests are for population use and evidence of
antibodies is not proof of immunity, but will
provide valuable data on seroprevalence and
trends in the population
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CDC advice for quarantine after
flying
The US Centres for Disease Control and Prevention (CDC) currently recommends a quarantine
period of 14 days after flying, similar to much of the world regulatory bodies.
However, they have revised their guidance based on local circumstances and resources, and suggest
that the following two acceptable alternative options to shorten quarantine are acceptable alternatives:


Quarantine can end after Day 10 without testing and if no symptoms have been reported
during daily monitoring. With this strategy, residual post-quarantine transmission risk is
estimated to be about 1% with an upper limit of about 10%.



When diagnostic testing resources are sufficient and available, then quarantine can end
after Day 7 if a diagnostic specimen tests negative and if no symptoms were reported
during daily monitoring. The specimen may be collected and tested within 48 hours before
the time of planned quarantine discontinuation, but quarantine cannot be discontinued
earlier than after Day 7. With this strategy, the residual post-quarantine transmission risk is
estimated to be about 5% with an upper limit of about 12%. In both cases, additional
criteria - for example, continued symptom monitoring and masking through Day 14 - must
be met.

The move reflects the agency’s recognition that the two-week quarantine rule is onerous for many
people and that most of the public health benefit from quarantining people exposed to the virus can
be gained with a more flexible approach. Similar approaches have been taken in the UK, Italy, France
and Germany in cases of quarantine with NO record of close contact with a known infected case.
It should be remembered that local public health authorities determine and establish the quarantine
options for their jurisdictions.
In recognition of travel for the holidays, CDC officials also announced new guidance for testing before
and after traveling: someone planning a trip should get a test one to three days in advance and then
be tested again three to five days after returning.
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Latest advice
The current COVID-19 pandemic is an evolving situation and our advice is
under regular review based on emerging information about the number of
cases and spread of the infection from person to person. We are advising
highly precautionary measures to limit the potential spread of infection.

Healix advice to all travellers
General precautions against COVID-19 wherever you are:







Wash your hands regularly with soap and
water (for at least 20 seconds) or with an
alcohol-based hand rub (ABHR), especially
after coughing and sneezing and before
handling and consuming food.
When coughing and sneezing, use
disposable tissues and dispose of them
carefully and promptly - if you have no
tissues immediately to hand use the inner
elbow of your clothing - avoid using your
hands to cover your mouth.
Consider carrying an alcohol-based hand
sanitiser with you.
Wear a face covering (either a medical
mask where they are openly available to the
public or a multi-layer cloth face covering)
whenever you are out in the public, on
public transport or in indoor environments
where you are in close contact with other
people who are not part of your household.
Consult local health authority regulations
regarding the mandatory use of face






coverings. In a number of countries this is
required in places where it is not possible to
guarantee safe social distancing. It is
generally accepted that wearing a face
covering helps to prevent an asymptomatic
carrier from unknowingly passing the virus
to those around them.
Avoid touching your face, in particular
mouth, eyes and nose, and do not touch the
front of your mask.
Avoid shaking hands with people - instead
simply greet people with hands by your side
or use a novel approach such as an elbowto-elbow.
Clean and disinfect frequently touched
objects and surfaces, not forgetting that the
virus can settle on your cellphone.

Additional precautions in areas with sustained community transmission:





Avoid close contact with people who
appear unwell or who are coughing or
sneezing, and avoid sharing personal
items.
Wear a face covering whenever you are
out of the house and in contact with the
general public.
Minimise time spent in the general
population and practise physical distancing
(maintain a distance of at least two metres/
six feet, if possible) whenever out in public.





Avoid crowds, stores, crowded public
transit, sporting or mass entertainment
events, and other situations likely to attract
large numbers of people.
Work from home wherever possible where
there is sustained community prevalence of
the SARS-CoV-2 coronavirus.
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If you become unwell in areas with sustained community transmission:




Healix clients should call Healix
immediately if they feel unwell. We can
advise whether or not you should work
from home, self-isolate, present for
COVID-19 testing or contact the
emergency services. In some countries
you will be directed to specialist
government infection control hospitals.
However, a number of private hospitals
have been designated as pre-hospital
screening centres and are able to
perform testing for COVID-19 - all
positive cases will, in most countries, be
referred to government appointed
‘infection control hospitals’.
If you become unwell with symptoms of
COVID-19 (fever, cough, difficulty
breathing, change of taste or smell) you





must immediately take precautions to
isolate yourself from colleagues and
family members.
Healix advises that individuals with mild
symptoms manage their illness at
home, ensuring that they take steps to
isolate themselves from family
members. Always take the opportunity
to have a COVID test where it is
available.
All patients with severe symptoms
(including shortness of breath) must
seek medical care immediately at a
designated hospital, remembering that
they should always telephone ahead to
advise of their symptoms and any
relevant travel history.

TRAVELLERS WITH NO SYMPTOMS
Travellers to territories listed
in the appendix (pg. 26)

Be aware that some countries have reduced their mandatory quarantine
for travellers from 14 to 10 days - some countries are even allowing early
release following a negative COVID-19 test at Day 5, for example. Please
check the local governmental guidelines.
Self-monitor for 10 days and self-isolate immediately and do not go to
work if you develop even the most minor symptoms. Check with your
company’s HR department to find out whether there is a requirement to
work from home during this period. See below advice for if you develop
symptoms.

TRAVELLERS WHO DEVELOP SYMPTOMS
If you become unwell within
10 days of travelling to
countries / territories in the
appendix (pg. 26)

Self-isolate immediately and seek prompt medical advice if you
develop symptoms by calling your national public health authority
helpline, reporting your recent travel history to let them know that
you may have been exposed. In the UK for example you will call 111.
Additional guidance:






Self-isolate if you become unwell after travel until you have been
assessed by a health professional.
Wash your hands regularly with soap and water (for at least 20
seconds) or with an alcohol-based hand rub, especially after
coughing and sneezing and before handling and consuming food.
When coughing and sneezing, use disposable tissues and dispose
of them carefully and promptly - if you have no tissues use the inner
elbow of your clothing - do not use your hands to cover your mouth.
Wearing a surgical face mask consistently may help to prevent
spread to others - it should be removed and carefully disposed of
when it becomes wet or dirty and immediately replaced. Caution
should be taken not to touch your mouth or face under the mask, as
this will potentially transmit virus.
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Pre-travel checklist
 Make sure that you are well and have no COVID symptoms, especially cough












or temperature, prior to leaving home
Book trusted car service with strict hygiene precautions and drivers using face
masks
Pack enough masks for the entire journey- assuming one surgical style face
mask per every 4 hours
Pack at least 2 containers of 100ml alcohol-based hand rub (ABHR)
containing a minimum of 60% alcohol
Pack alcohol-based hand wipes to wipe down surfaces
Download airline apps and hotel app if appropriate
Download boarding passes
Book window seat if possible to minimise contact with others inflight
Download entertainment/reading matter on tablet/cellphone - in-flight
entertainment may be limited
Take packed food to airport and purchase packed food at airport as in-flight
food provision may be limited
Pack minimal carry-on luggage
Allow extra time as check in procedures may take longer than usual.

During the journey
 Avoid touching surfaces - use ABHR after each contact with people/surfaces
 Avoid crowded areas
 Find a quiet area in the airport and make a base camp so as to minimise

contact with other people
 User the restroom facilities in the quieter areas of the airport as use of
restrooms inflight will be limited and in a much more enclosed space
 When using inflight restrooms wipe down surfaces before use
 The plane will have been disinfected but use wipes to wipe down your
immediate surroundings when you reach your seat.

On arrival
 Minimise time spent in the airport on arrival
 Make sure reliable car service is pre-booked - ensure driver will wear a mask







for duration of journey
Wipe down immediate surfaces in car
Open windows wherever possible - good ventilation is recommended
Try not to use cash - use contactless card payments wherever possible
Use ABHR whenever you are in contact with people/surfaces
Avoid crowded areas
Eat from reputable outlets/restaurants
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Healix advice to employees
If you have been advised to “self-isolate” at home with your family…









Remain in one room as much as possible. No one else should enter this room unless absolutely
necessary.
Wear a mask whenever someone else is in the same room as you or you are in shared spaces.
Just one person (the same person every time) should enter the room when required. This will
usually be a spouse/partner.
If more than one bathroom is available, assign one for the use of the isolated person. Otherwise
ensure that the bathroom is well-ventilated and that surfaces are cleaned daily with regular
household disinfectant.
Those entering the room should wear a facemask. After leaving the room, dispose of the mask
carefully and wash hands thoroughly.
Family members should wash hands thoroughly after using any shared areas (e.g. the bathroom)
or use alcohol-based hand sanitiser (minimum 60% alcohol).
Use paper towels to dry hands after washing and dispose of them carefully.
 There should be a ready supply of tissues for the isolated individual to use for coughs and
sneezes. These must be disposed of in a sealed bag.
Used bedclothes, pyjamas etc. should be washed at 60ºC or more. They should stay in the
isolation room until ready to go straight into the washing machine. Hands must be washed with
soap and water or with an alcohol-based sanitiser (minimum 60% alcohol) after handling soiled
clothes.

If you have been advised to “self-isolate” in a hotel room…













Remain in your hotel room with the ‘Do Not Disturb’ sign on your door.
You should wear a medical face mask (if available) consistently, adhering to mask management
protocol.
Just one nominated person (the same person every time) should enter the room when required.
This person should remain at a distance of at least 2m/6ft from you and avoid touching any
surfaces.
Anyone entering the room should wear a facemask (if available). After leaving the room, the mask
should be disposed of carefully into a sealed plastic bag and hands washed thoroughly with soap
and water or an alcohol-based hand sanitiser (minimum 60% alcohol).
The nominated person will need to bring:
 Food on disposable plates and plastic utensils, that are then disposed of in a sealed plastic
bag
 Medication if required to reduce temperature such as paracetamol
 A digital thermometer
 Supplies of disposable tissues
 Alcohol-based hand sanitisers (minimum 60% alcohol)
 Multiple bin bags for disposal of waste products
 A supply of disposable plates, cups and utensils
 Bottled water (if appropriate).
No-one else should use the bathroom facilities.
Temperature should be taken and recorded every 12 hours.
Hands must be washed regularly with soap and water primarily, or with an alcohol-based hand
sanitiser (minimum 60% alcohol) using paper towels to dry hands after washing and disposing of
them carefully.
Obtain a ready supply of tissues to use for coughs and sneezes. These must be disposed of in a
sealed bag. Hands should then be washed thoroughly with soap and water or an alcohol-based
hand sanitiser (minimum 60% alcohol).
Used bedclothes, pyjamas etc. should stay in the hotel room and placed carefully into sealed
plastic bags. Hands must be washed with soap and water or with an alcohol-based hand sanitiser
(minimum 60% alcohol) after handling soiled clothes.
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If you have been advised to work from home…







Do not come in to work or attend any external business meetings.
Do not meet with work colleagues, either in a business or leisure capacity, during this period of
working remotely.
Keep in touch with your HR department and keep them informed of your health status.
Continue your normal everyday activities but take note of the national health advisories regarding
self-monitoring.
Should you develop any symptoms of fever, cough or difficulty breathing, however mild, you
should immediately self-isolate and contact your national public health authority helpline and also
inform your HR department.
If you are tested for COVID-19, inform your HR department as soon as you receive the results of
the testing.

Coming out of self-isolation and returning to work
If you have been advised to self-isolate you can return to normal community activities when you meet
the following conditions:


If you were advised to self-isolate because you have respiratory symptoms and HAVE NOT
had a COVID-19 test, you can leave home isolation when you meet ALL of the following
conditions:






It is at least 10 days since your symptoms, such as fever or cough, FIRST started
You have not had a fever or symptoms of COVID-19 for at least 72 hours and you have not
needed to take any medications such as paracetamol / acetaminophen / tylenol to reduce
your temperature.
Your other symptoms have improved, such as cough or shortness of breath. Note that a
cough may persist for a few weeks but it will be less frequent and not get in the way of daily
living.

If you were advised to self-isolate for 14 DAYS* because you were a close contact of
someone with respiratory symptoms OR a close contact of a confirmed case of COVID-19,
you can leave home isolation when you meet the following condition:




You have had no symptoms in the 14 day period*.
If you develop respiratory symptoms during this 14 day self-isolation period* please refer to
the above and follow those directions.
If you are the carer of a small child it will be difficult or impossible to practice social
distancing while the child is symptomatic, and therefore the period of 14 day self-isolation*
may have to start when the child recovers.

*In many countries the self-isolation/quarantine period has been reduced to 10 days.


If you were advised to self-isolate because you HAD A COVID-19 test that was POSITIVE,
you can leave home isolation when you meet the following conditions:


You no longer have a fever, and you have not taken any medications such as paracetamol /
acetaminophen / tylenol to reduce your temperature. It is at least 10 days since the start of
symptoms. An improving cough or continuing loss of taste or smell are not reasons to
continue to self-isolate if the above conditions have been met - these symptoms can go on
for some weeks but are not an indication of being infectious in themselves.

These are suggested guidelines but you should always follow the advice of your healthcare provider.
Regarding when you can go back to work you should always refer to your company’s medical
advisors or your HR department before returning to work after a period of self-isolation.
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COVID risk management tools
Preparing for the next
phase…
With vaccine roll-out programmes well
underway across the world, there is
hope for a future beyond the
pandemic. However, until high levels
of immunity are sustained in all
corners of the globe, it’s clear that a
complicated operating environment is
something organisations are going to
have to continue to navigate for some
time to come.

At Healix we want to play a part in
helping companies get moving again.
Our COVID risk management tools
utilise the extensive knowledge and
expertise of our in-house medical and
security teams, and are designed to
enable the safe continuation of
business operations during the
pandemic. Clients are provided with
comprehensive advice and guidance,
while facilitating their employees
return to the workplace and to
international business travel - safely
and efficiently.

COVID Travel Safe
To enable organisations to resume essential business travel where safe to do so and to
demonstrate fulfilment of their duty of care, Healix has developed COVID Travel Safe. This
essential online risk assessment tool evaluates the medical and logistical risks associated with
each individual traveller and their proposed itinerary, providing a risk score which indicates
whether the proposed trip is safe to carry out or not.
Our unique methodology measures a range of sub-risk factors including vaccination status,
pandemic trend, COVID-19 testing access, alongside practical concerns such as travel bans and
curfews.

COVID Travel Safe provides:








Hassle-free risk assessment of itinerary and traveller profile
Instant assessment of whether to travel or not
A detailed report outlining current logistical and medical risk factors
Optional follow-up with a Healix expert for a 1-2-1 consultation
Integration and customisation opportunities
Convenient access via app or browser.

The tool is regularly updated and is representative of the pandemic’s evolution, with information
that is consolidated in a way that keeps things simple.

FIND OUT MORE

REQUEST A DEMO
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COVID Work Safe
Alongside a return to business travel, many employers are looking to welcome back more of
their staff to the workplace. Their biggest challenge is having the right tools to manage the new
risk environment presented by COVID-19, balanced with the confidentiality issues that surround
personal medical information.
Healix COVID Work Safe provides employers with an online risk assessment solution to help
identify employees who are most at risk, as well as providing guidance on additional mitigation
measures that can be implemented to keep them safe at work.
The tool analyses an employee’s relevant medical history – as supplied by them – to produce a
consistent and robust assessment of their vulnerability to COVID-19.
COVID Work Safe can:






Enable appropriate steps to be taken to ensure employees safety
Identify high risk individuals who should not return to the workplace
Help reassure staff who may be nervous of returning to the workplace
Help organisations fulfil their duty of care.

Our dedicated portal provides employers with a report detailing the assessment outcomes for
employees based on a traffic light system. The employer does not have access to any of the
medical information submitted by an employee in order for the report to be created, so this
ensures the highest degree of confidentiality is maintained.
Assessments can be rolled out quickly and at scale.

FIND OUT MORE

REQUEST A DEMO

Other COVID Support Services offered by Healix








Risk managers, travellers and expatriates can receive push-alerts with regularly
updated alerts about the outbreak via our Travel Oracle app, developed in
conjunction with leading medical and security experts.
Provide your employees with access to our e-learning courses addressing issues
of safety and wellbeing for employees in the workplace and also for those working
remotely. Courses include ‘COVID-19 – A guide to Workplace Protection’ and
‘Managing Cyber Security for Remote Workers’.
Medical helplines offer you and your HR Department direct access to our 24/7
medical team to receive advice and support on a range of issues including remote
health screening for employees, guidance on self-isolation and return to work
advice.
Access our dedicated team of Healix doctors, offering a Chief Medical Officer
service for your organisation, helping you review your plans and support your
crisis and continuity teams.
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Appendix - Country categorisation
Extreme

>250 cases per
100,000 over 7
days

Severe

>50-250 cases per
100,000 over 7
days











Andorra
Anguilla ↑
Argentina
Bahrain
Bermuda
Cape Verde
Croatia
Cyprus
France









































Armenia
Aruba ↓
Austria
Azerbaijan
Bahamas
Belarus
Belgium
Bolivia
Bosnia & Herzegovina
Brazil
Bulgaria
Canada
Cape Verde
Chile ↓
Colombia
Costa Rica
Cuba
Curacao ↓
Czech Republic
Denmark
Ecuador
Estonia
Eswatini
Georgia
Germany
Greece
Guadeloupe
Guyana
Honduras
Hungary ↓
India
Iran
Iraq
Ireland
Italy
Jordan
Kazakhstan
Kosovo
Kuwait











French Guiana ↑
Lithuania
Maldives ↑
Mongolia ↑
Netherlands
Seychelles
Turkey
USA – Michigan, Rhode Island
Uruguay




































Latvia
Lebanon
Liechtenstein
Luxembourg
Malaysia ↑
Martinique
Moldova
Monaco
Montenegro
Nepal ↑
North Macedonia ↓
Norway
Oman
Palestinian Territories
Paraguay
Peru
Philippines
Poland ↓
Qatar
Reunion
Romania
San Marino ↓
Serbia ↓
Spain
Slovakia
Slovenia ↓
Suriname ↑
Sweden ↓
Switzerland
Trinidad & Tobago ↑
Tunisia
Ukraine
UAE
USA – Alabama, Alaska, Arizona, California,
Colorado, Delaware ↓, District of Colombia,
Connecticut, Florida, Georgia, Idaho, Illinois,
Indiana, Iowa, Kansas, Kentucky, Louisiana,
Maine, Maryland, Massachusetts, Minnesota,
Mississippi, Missouri, Montana, Nebraska,
Nevada, New Hampshire, New Jersey ↓, New
Mexico, New York ↓, N Carolina, N Dakota,
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Ohio, Oklahoma, Oregon, Pennsylvania ↓,
Vermont, S Carolina, S Dakota, Tennessee,
Texas, Utah, Washington, West Virginia,
Wisconsin, Wyoming

High

>20-50 cases per
100,000 over 7
days


















Albania
Anguilla
Botswana ↓
British Virgin Islands
Djiouti ↓
Dominican Republic
Equatorial Guinea ↑
Falkland Islands ↓
Finland
Gabon ↓
Guatemala ↓
Iceland ↑
Jamaica
Japan
Kyrgyzstan
Lesotho

















Libya ↓
Malta ↓
Montserrat
Namibia
Panama ↓
Portugal
Russia
Saint Martin/Sint Maarten ↓
Saudi Arabia ↑
Sri Lanka ↑
St Lucia
Timor-Leste
United Kingdom
USA – Arkansas, California, Guam, Hawaii,
Puerto Rico, US Virgin Islands
Venezuela

We identify three distinct country classification categories: Extreme, Severe and High. Extreme is >250 new
cases per 100,000 over 7 days, Severe is >50-250 new cases per 100,000 over 7 days, and High is >20-50 new
cases per 100,000 over 7 days. We include these categorisations in our communications to give an indication of
country / regional risk rating and refine the categorisation using the following additional criteria:




Deaths per capita
Health care capacity
Prevalence of testing

Please note that countries that do not report COVID-19 case numbers or deaths (including North Korea,
Tanzania, Turkmenistan, etc.) are not included in this list due to absence of data.

References:
https://covid19.who.int/table
https://coronavirus.jhu.edu/testing/tracker/map/percent
-positive

https://ig.ft.com/coronaviruschart/?areas=usa&areas=gbr&areasRegional=usny&a
reasRegional=usnj&areasRegional=usga&cumulative=
0&logScale=1&perMillion=1&values=cases

https://www.worldometers.info/coronavirus/

https://covidtracking.com/

https://www.fhi.no/en/op/novel-coronavirus-factsadvice/facts-and-general-advice/travel-adviceCOVID19/

https://ourworldindata.org/grapher/new-covid-casesper-million

https://www.rivm.nl/en/novel-coronavirus-covid19/current-information

https://www.nytimes.com/interactive/2020/world/coron
avirus-maps.html
https://coronavirus.app/map

https://globalepidemics.org/key-metrics-for-covidsuppression/
https://www.washingtonpost.com/graphics/2020/nation
al/coronavirus-us-cases-deaths/

https://www.ecdc.europa.eu/en/cases-2019-ncoveueea
https://covid19.demographicscience.ox.ac.uk/demrisk

https://rt.live/
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Updated 29th April 2021. Please note
that this is an evolving situation and
advice is being updated regularly.

© Healix International. All rights reserved.
Healix International is a global leader in travel risk management and international assistance services. Working
on behalf of multinational corporations, governments, NGOs and insurers, we are relied upon to look after the
welfare of expatriates, business travellers and local nationals living and working in every country of the world, 24
hours a day.
e: enquiries@healix.com | t: +44 (0)20 8481 7720 | w: www.healix.com
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