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Snapshots of relevant developments in the laboratory and the field that are driving the COVID-19
Pandemic and its containment ( ):

The virus, which causes the respiratory infection Covid-19, was first detected in the city of Wuhan, China, in
late 2019. It then spread quickly across the globe in the first months of 2020. Listed are 3 data snapshots of

the magnitude, rate and extent of its global impact as well as international effort(s) at containment.
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Highlights from 40 COVID-19 Research Papers Published in July 2020

By Margaretta Colangelo, B.A., Co-Founder & Managing Director at Deep Knowledge Ventures

LinkedIn Pulse Post Article published on August 2, 2020

Between January and July 2020, an estimated 67,753 research papers and 19,789 preprints have been
published on COVID-19.


https://www.natureindex.com/news-blog/the-top-coronavirus-research-articles-by-metrics

colangelo/ ;
(2) https:

new-tools-keep-them-afloat

Reported by New York Times, Coronavirus in the U.S.: Latest Map and Case Count

March 3, 2020
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Abstract

There are many and continuously emerging dimensions to the SARS-CoV-2 virus and the COVID - 19
Pandemic that it has caused. They go far beyond the boundaries of Health, Medical and Economic causes and
consequences. No human activity, which includes Squash, is carried out in isolation and so remains unaffected
by these dimensions driving the Pandemic. Breaking minimal constraints and crossing basic boundaries has
societal consequences, but particularly so for personnel in the Essential and Health Services who risk their
lives to ensure the safety and well-being of their fellow humans - every hour and every day! We review a
small and representative segment of all these dimensions included as links from a diversity of sources that

document the progression as well as the consequences of the COVID - 19 Pandemic for Humankind.

Introduction (Page numbers 5 - 7):


https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html

Government responses, responses of private citizens, nations and populations, virology, epidemiology,
containment options (‘flattening the curve”), lack of healthcare infrastructure (pandemic management labs
and resources, vaccines, and pharmaceuticals), shortages and delayed delivery of personal protective
equipment (PPE) and equipment (ventilators) have put Patients, Healthcare and other Essential Workers
either at risk or cost them their lives. Like all viruses the SARS - CoV - 2 virus that causes the COVID-19
Pandemic is an inert particle armed with a genetic code which can be activated under a range of appropriate
environmental and health conditions. The difference between SARS - CoV - 2 and other virions is the
extremely wide spectrum of conditions under which it can unleash Armageddon. On August 274 2020 at 18.46
BST the global attributions of COVID-19 to infections and fatalities stood at 18,019,472 cases while the
numbers of fatalities stood at 688,369 respectively (Johns Hopkins University of Medicine, COVID - 19 Case
Tracker - screen print posted above). These figures were elevated from global attributions of COVID-19 to
infections and fatalities at 5,690,756 cases with the numbers of fatalities registering at 356,703 on May 17t
2020 at 18.46 BST (Johns Hopkins University of Medicine, COVID - 19 Case Tracker - screen print posted
above). Over a mere 2.5 months these global figures had magnified 3.2x and 1.9x respectively. Others are
coping with the variables in an effort to find an answer in research labs, in vaccine and pharmacological

reagent production.

Yet in actions representative of the best in humans, essential support for those at risk, range from an
internationally coordinated and defiant emotional outpouring at dusk time to financial and material
resources which have flowed from Private Citizen to Billionaires, Musicians and Orchestras.

In this highly fluid situation, there are facts that can be and are being double checked by professionals,
scientists, news media, health personnel and government or civil servants all the way up to Prime Ministers
and Presidents. Whereas their actions are part of the process of variable scrutiny to which any Public Servant
is subject, ultimately they do not have the luxury of time for controlled measurements vetted for
contradictions and inconsistencies in meeting an ongoing crisis. They have to work and risk their lives in an
atmosphere where some, with a nihilistic mentality, willfully spew factually unfounded contradictions,
rumors, disinformation and even fear among those who are trusting. No one is spared infection and or fatality
in COVID - 19 although those at the low end of the socioeconomic spectrum are most vulnerable to its impact!
The current situation poses an existential threat and we have to rely on the Judgement and Leadership of the
Health and Political community. This is preferable to triaging and making false choices being currently
debated, such as that between the economy and survival. The effects of the Pandemic could have been

mitigated by foresight.

In this long article we are merely cataloging links from various news and social media, opinion pieces and
data papers from scientific journals and magazines, under specific segments of topics. These segments
include many if not all dimensions related to the COVID-19 Pandemic, as they have progressed from January

to August 2020.



The aim of this article is to provide a representative, relevant, unbiased resource that captures the
progression of the Pandemic in assisting the Squash (or for that matter any) Community in making informed
decisions. Some articles are now factually superseded or subsumed e.g. by the advent of the antiviral drug
Remdisivir and new more reliable tests for detecting the virus. Others include new results qualifying
usefulness of concepts and containment methods such as ‘Herd Immunity.’ All of them continue to be
included in the article along with the new results for reasons of Historical perspective since the advent of the
virus and its initiation of the Pandemic is driven by a multitude of interdependent factors. This inclusion
reveals the complexity, fluidity and progression of the COVID-19 Pandemic and underscores the incremental
process of the maturation of the measures that will be required for bringing containment of the causal SARS-

CoV-2 virus.

Extracts of exceptional articles are included to greater and even complete lengths while other articles are
limited to titles, links and common descriptions. As some links have relevance under more than one topic, for

convenience they are included under all those topics.

A simple cautionary note, this article is neither a formal scientific paper nor a review nor a policy manual! The
reasons for these qualifications are the simple constraint provided by keeping up with the relevance,

standards and sheer volume of publications! Between January and July 2020, an estimated 67,753 research

papers and 19,789 preprints have been published on COVID-19. https://www.linkedin.com/pulse/highlights-
from-40-covid-19-research-papers-preprints-colangelo/ ;

them-afloat ) (Via Co-Founder & Managing Director at Deep Knowledge Ventures Margaretta Colangelo, B.A.).

New Artificial Intelligence tools are being developed to cope with this problem.

For want of a better choice the article is presented under the following 8 major segments and 2 ancillary
segments. Some sub-segments, along with standard abstracts, introductions, summary and conclusions are

also included.

(However, as the COVID - 19 Pandemic is predicted to continue building, we begin with a section on simple
‘frequently asked questions addressed by the New York Times’ with relevant advice emerging from the BBC,

US CDC and the JHU Coronavirus Resource Center).

The Pandemic in 10 Representative Segments - Table of Contents: (Page numbers 7 - 10)

(1) Frequently asked ‘how to’ questions (Page numbers 10 - 15):
(a) New York Times Article: The Corona Outbreak: Frequently asked questions and advice, and The
Coronavirus Outbreak (b) from the BBC (https://www.bbc.com/news/health-51048366 ), (c) the US
Centers for Disease Control (https://www.cdc.gov/ ) or US Healthcare www.Healthcare.gov and (d)


https://www.natureindex.com/news-blog/the-top-coronavirus-research-articles-by-metrics
https://www.linkedin.com/pulse/highlights-from-40-covid-19-research-papers-preprints-colangelo/
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https://www.nytimes.com/news-event/coronavirus?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=BELOW_MAIN_CONTENT&context=storyline_faq
https://www.bbc.com/news/health-51048366
https://www.cdc.gov/
https://www.healthcare.gov/

The Johns Hopkins University School of Medicine Coronavirus Resource Center

(https://coronavirus.jhu.edu/map.html ) (e) Coronavirus: How exposed is your job?
(https://www.bbc.com/news/uk-52637008 ), (f) Johns Hopkins UHM : BBC Informatic on

Coronavirus Global Spread: https://www.bbc.com/news/world-

51235105?intlink from url=https://www.bbc.com/news/world/asia&link location=live-reporting-

story).

(2) Examples of exceptional Human Spirit: emerges as support for and defiance for those who are
endangered, (Page numbers 15 - 36): (a) Conversations on multiple dimensions of the Pandemic
from Town Hall to Intercontinental Governance; (b) Specific sub-topics: (i) Health and Essential
services personnel risking lives for patients and ‘flattening the curve’, (ii) Self- Isolated
populations in Europe and USA breaking out in evening shows of support - as did Orchestras and
Musicians.

(3) Squash and the (SARS-CoV-2) virus induced COVID - 19 Pandemic (2020), (How and when
should we begin playing Squash? As with everything in the post COVID-19 world -
considering the stakes - very slowly and carefully!)(Page numbers 36 - 44): (i) Roundup of
select articles (and/or comments) covering the relevant news and issues on the courts, by Alan
Thatcher, Ferez S. Nallaseth, James Roberts, Richard Millman, Harry Leitch, Amanda Sobhy,
Jahangir Khan, Sourav Ghosal, Jerome Elhaik, Maria Toor Pakai, Rod Bannister, Nick Matthew,
Daryl Selby, Laura Massaro, Danny Lee, Alex Wall, Tony Griffin, Alexia Clonda, Alex Wan, (ii)
Economic Impact of Pandemic (Specific topic # 6), (iii) Comments on a proposal offsetting the
economic impact of the pandemic on Squash (comments extracted from article in Squash Mad
entitled ‘How we can approach a ‘New Normal’ in Squash..,” by Richard Millman)

(4) Multiple dimensions of the COVID - 19 Pandemic (Page numbers 44 - 291): (i) Overview: How
can the virus be stopped? How long can the Pandemic Last? (ii) Dynamics of transmission:
infections and transmission, infections and dispersal of the virus by symptomatic and
asymptomatic patients, fetuses, children and elderly or weakened individuals are likely or known
to be, infected, (iii) Social distancing, glove and mask utility, contact tracing, isolation, testing - all
vital in ‘Flattening the Curve’ and so preventing saturation of Health/Medical resources, (iv) Lack
of: Pandemic containment research labs, availability of PPEs, Ventilators, Testing kits and Vaccine
- complexities and development, results and the known the leakage of masks were thought to be
serious impediments to managing crises in its early days and directly responsible for magnitude
of infections and fatalities of Pandemic, (v) Projection of aerosols beyond the current 6 feet (even
continuing beyond 12 feet) of social distancing; (viral) matter, (vi)Viability of the virus on hard or
inanimate (hard, wooden and metallic) surfaces for up to 72 hours, (vii) Testing kits and vaccine
development: reliability of tests and accuracy of numbers recovered from testing, (viii) What does
‘Herd Immunity’ mean - is it working? Apparently not in France and Spain, (ix) Slowing the
COVID-19 Pandemic with at least 70% of the population attaining immunity to SARS-CoV-2
coronavirus either conferred by vaccines or recovery post-infection by ‘Herd Immunity’ - which
still does not mean that a second infection cannot occur, (x) Resistance to immune systems in
immune-privileged tissues undermined and the mutated virus avoiding vaccines/immune-
surveillance subverting a major arm of detection, testing and vaccination, (xi) Dangers of
reopening too soon - second and third waves of infections, endemic COVID-19 in pockets of
populations allowing 2nd and 34 waves currently underway and expected to peak in the flu season
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with the full impact of twin impacts, (xii) Complications and prospects for vaccine and
pharmacological drug development; (Food and Drug Administration (FDA) has approved
Remdesivir after accelerated evaluation — marginally effective (~3%), but does help recovering
patients), (xiii) SARS-CoV-2 source - Wuhan, derived from Pangolins in Wet Markets? Where did
it start? Is the SARS-CoV-2 really responsible for COVID - 19 Pandemic? Debated, (xiv) SARS-CoV-
2 transmission: Zoonoses - Animals (Pets) to Humans (unknown) and Reverse Zoonoses -
Humans to Animals (Pets) - confirmed as likely, (xv) Therapeutic or preemptive prospects, (Town
Hall discussion), (xvi) Johns Hopkins UHM Pandemic Tracker, BBC and NYT reports on:
postpandemic recovery.

(5) Biological and Medical Impact of the SARS-CoV-2 virus (Page numbers 291 - 328):
How, what ,when and where of an inert particle, with embedded code, that can
mushroom into a Pandemic: infecting multiple tissues (lungs, liver, blood system,
digestive system), including breaching immune privileged tissues (eyes, brain, testis)
being breached it could remain undetected and endemic; mutating virus and so possibly
enhancing its potency by contributing to avoidance of the immune surveillance, endemic
state in populations, its environmental resistance, drug resistance, virulence and
pathogenicity; several collateral health conditions such as socioeconomic, physiological
and microbiota health of infected patients are now the accepted target moves
unpredictably!; Zoonoses and Environmental Impact - Where and how did it start still
unsure? Bats, Pangolins, Cats, Tigers and illegal international trade in protected species
which bear a higher (frequency of) viral and parasite burden,

(6) Economic impact of the Pandemic: (Segment #6 related to Specific Segment #3 on Squash,
(Page numbers 328 - 345):

(7) Leaders, Leadership, Domestic Politics and Geopolitics driving or containing the COVID -
19 Pandemic (Page numbers 345 - 397): (i) From Vaccines to Dissemination of ‘Herd Immunity’,
(ii) Socioeconomics, Sociopolitics and Policy decisions of Governments - good, bad and ugly
(Xenophobia) that either fanned or tamped down the flames of the Pandemic as well as, (iii)
Fatalities of Physicians ‘falling out of windows’, (iv) armed resistance to the lockdown’ perceived
and presented as a conspiracy of the elites, (v) Socioeconomics, Sociopolitics and Policy decisions
of Governments.

(8) What if we are all wrong? Dr. Thomas Wilckens, MD (Article posted & comments
exchanged on LinkedIn), (Page numbers 397 - 409).

(9) Ancillary segment: Fair questions by Players & Coaches on (FSN) Ferez’s qualifications
and knowledge of the game (Squash) as well as the Pandemic entitling the positions he
has taken (Page numbers, 409 - 413, Internal Links)

(9A) Ancillary segment: Ferez, what do you know about virology and epidemiology that
qualifies you to make these proposals? Such proposals as restraining play until Science,
Medicine, Technology and Policy ensure safety, non-transmission, non-recurrence and a
responsible re-opening of villages, towns and cities - let alone Squash Courts? How do you



know that the health and essential services personnel are being further burdened by Squash
Players being on court?

(9B) Ancillary segment: Ferez, ‘How is your own game?’ As a scientist what could you
know about Squash - now and in your peak - playing days? Why are you qualified to advise
the Pros? What was your peak level of play? What do you know about intensity, training (on
and off the court) and performance in match play? Or the joys and pains of losses that the
Pros know well - on and off the court?

NOTE: BESIDES A PARA FROM THE BEGINNING AND ANOTHER FROM THE END OF THIS
SECTION (Segment 9: Internal links) ALL OF SECTION 9A & 9B AND THE LINKS THEREIN WILL
BE ACCESSIBLE VIA A SINGLE LINK IN THE TEXT AND POSTED ON THE WEBSITE
(https://sites.google.com/site/fereznsquashdocs/ ):

(10)A Humanistic Perspective: Letter by Coronavirus, By Poet Vivienne R Reich
(communicated by Prof. Dhanjoo Ghista, PhD) (Page numbers 413 - 414).

Summary and inferences (Page numbers 416 - 418)
Acknowledgements (Page numbers 417 - 418)
Multi-dimensional factors driving the pandemic and how their impact decides any return to

the pre- COVID-19 world!

The Pandemic in 10 Representative Segments
(1)Frequently asked ‘how to’ questions :

(1a) The New York Times, The Coronavirus Outbreak

(1b) Therk Times, Frequently Asked Questions and Advice, Updated April 11,
2020

a. Whatshould I do if I feel sick?

If you've been exposed to the coronavirus or think you have, and have a fever or symptoms
like a cough or difficulty breathing, call a doctor. They should give you advice on whether you

should be tested, how to get tested, and how to seek medical treatment without potentially
infecting or exposing others.

b. When will this end?

This is a difficult question, because a lot depends on_how well the virus is contained. A better
question might be: “How will we know when to reopen the country?” In an American
Enterprise Institute report, Scott Gottlieb, Caitlin Rivers, Mark B. McClellan, Lauren Silvis and
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Crystal Watson staked out four goal posts for recovery: Hospitals in the state must be able to
safely treat all patients requiring hospitalization, without resorting to crisis standards of
care; the state needs to be able to at least test everyone who has symptoms; the state is able
to conduct monitoring of confirmed cases and contacts; and there must be a sustained
reduction in cases for at least 14 days.

How can I help?

The Times Neediest Cases Fund has started a special campaign to help those who have been
affected, which accepts donations here. Charity Navigator, which evaluates charities using a
numbers-based system, has a running list of nonprofits working in communities affected by
the outbreak. You can give blood through the American Red Cross, and World Central
Kitchen has stepped in to distribute meals in major cities. More than 30,000 coronavirus-
related GoFundMe fund-raisers have started in the past few weeks. (The sheer number of
fund-raisers means more of them are likely to fail to meet their goal, though.)

Should I wear a mask?

The C.D.C. has recommended that all Americans wear cloth masks if they go out in public.
This is a shift in federal guidance reflecting new concerns that the coronavirus is being
spread by infected people who have no symptoms. Until now, the C.D.C,, like the W.H.0O., has
advised that ordinary people don’t need to wear masks unless they are sick and coughing.
Part of the reason was to preserve medical-grade masks for health care workers who
desperately need them at a time when they are in continuously short supply. Masks don’t
replace hand washing and social distancing.

How do I get tested?

If you're sick and you think you've been exposed to the new coronavirus, the C.D.C.
recommends that you call your healthcare provider and explain your symptoms and fears.
They will decide if you need to be tested. Keep in mind that there’s a chance — because of a
lack of testing kits or because you're asymptomatic, for instance — you won'’t be able to get
tested.

How does coronavirus spread?

It seems to spread very easily from person to person, especially in homes, hospitals and
other confined spaces. The pathogen can be carried on tiny respiratory droplets that fall as
they are coughed or sneezed out. It may also be transmitted when we touch a contaminated
surface and then touch our face.

Is there a vaccine yet?

No. Clinical trials are underway in the United States, China and Europe. But American
officials and pharmaceutical executives have said that a vaccine remains at least 12 to 18
months away.

What makes this outbreak so different?

Unlike the flu, there is no known treatment or vaccine, and little is known about this
particular virus so far. It seems to be more lethal than the flu, but the numbers are still
uncertain. And it hits the elderly and those with underlying conditions — not just those with
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https://www.nytimes.com/article/what-is-coronavirus.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=BELOW_MAIN_CONTENT&context=storyline_faq
https://www.nytimes.com/article/what-is-coronavirus.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=BELOW_MAIN_CONTENT&context=storyline_faq

respiratory diseases — particularly hard.
What if somebody in my family gets sick?

If the family member doesn’t need hospitalization and can be cared for at home, you should
help him or her with basic needs and monitor the symptoms, while also keeping as much
distance as possible, according to guidelines issued by the C.D.C. If there’s space, the sick
family member should stay in a separate room and use a separate bathroom. If masks are
available, both the sick person and the caregiver should wear them when the caregiver
enters the room. Make sure not to share any dishes or other household items and to regularly
clean surfaces like counters, doorknobs, toilets and tables. Don’t forget to wash your hands
frequently.

Should I stock up on groceries?

Plan two weeks of meals if possible. But people should not hoard food or supplies. Despite
the empty shelves, the supply chain remains strong. And remember to wipe the handle of the
grocery cart with a disinfecting wipe and wash your hands as soon as you get home.

Can I go to the park?

Yes, but make sure you keep six feet of distance between you and people who don’t live in

your home. Even if you just hang out in a park, rather than go for a jog or a walk, getting
some fresh air, and hopefully sunshine, is a good idea.

Should I pull my money from the markets?

That’s not a good idea. Even if you're retired, having a balanced portfolio of stocks and bonds
so that your money keeps up with inflation, or even grows, makes sense. But retirees may
want to think about having enough cash set aside for a year’s worth of living expenses and
big payments needed over the next five years.

. What should I do with my 401(k)?
Watching your balance go up and down can be scary. You may be wondering if you should

decrease your contributions — don’t! If your employer matches any part of your
contributions, make sure you're at least saving as much as you can to get that “free money.”

(1c) The New York Times, The Coronavirus Outbreak, Frequently Asked
Questions and Advice, Updated June 24, 2020

a. What'’s the best material for a mask?

Scientists around the country have tried to identify everyday materials that do a good job of
filtering microscopic particles. In recent tests, HEPA furnace filters scored high, as did
vacuum cleaner bags, fabric similar to flannel pajamas and those of 600-count pillowcases.
Other materials tested included layered coffee filters and scarves and bandannas. These
scored lower, but still captured a small percentage of particles.

b. Isitharder to exercise while wearing a mask?

A commentary published this month on the website of the British Journal of Sports Medicine
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https://www.nytimes.com/2020/03/22/well/what-if-i-have-coronavirus.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=BELOW_MAIN_CONTENT&context=storyline_faq
https://www.nytimes.com/2020/03/15/business/coronavirus-food-shortages.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=BELOW_MAIN_CONTENT&context=storyline_faq
https://www.nytimes.com/2020/03/19/well/move/coronavirus-covid-exercise-outdoors-infection-fitness.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=BELOW_MAIN_CONTENT&context=storyline_faq
https://www.nytimes.com/2020/03/19/well/move/coronavirus-covid-exercise-outdoors-infection-fitness.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=BELOW_MAIN_CONTENT&context=storyline_faq
https://www.nytimes.com/2020/02/26/your-money/stock-market-changes-virus.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=BELOW_MAIN_CONTENT&context=storyline_faq
https://www.nytimes.com/2020/03/07/your-money/target-date-funds-stock-market.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=BELOW_MAIN_CONTENT&context=storyline_faq
https://www.nytimes.com/2020/03/07/your-money/target-date-funds-stock-market.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=BELOW_MAIN_CONTENT&context=storyline_faq
https://www.nytimes.com/news-event/coronavirus?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/article/coronavirus-homemade-mask-material-DIY-face-mask-ppe.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/article/coronavirus-homemade-mask-material-DIY-face-mask-ppe.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/article/coronavirus-homemade-mask-material-DIY-face-mask-ppe.html?action=click&action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq&module=Spotlight&pgtype=Homepage
https://blogs.bmj.com/bjsm/2020/06/12/should-people-wear-a-face-mask-during-exercise-what-should-clinicians-advise/

points out that covering your face during exercise “comes with issues of potential breathing
restriction and discomfort” and requires “balancing benefits versus possible adverse events.”
Masks do alter exercise, says Cedric X. Bryant, the president and chief science officer of the
American Council on Exercise, a nonprofit organization that funds exercise research and
certifies fitness professionals. “In my personal experience,” he says, “heart rates are higher at
the same relative intensity when you wear a mask.” Some people also could experience
lightheadedness during familiar workouts while masked, says Len Kravitz, a professor of
exercise science at the University of New Mexico.

c. I've heard about a treatment called dexamethasone. Does it work?

The steroid, dexamethasone, is the first treatment shown to reduce mortality in severely ill
patients, according to scientists in Britain. The drug appears to reduce inflammation caused
by the immune system, protecting the tissues. In the study, dexamethasone reduced deaths
of patients on ventilators by one-third, and deaths of patients on oxygen by one-fifth.

d. What is pandemic paid leave?

The coronavirus emergency relief package gives many American workers paid leave if they
need to take time off because of the virus. It gives qualified workers two weeks of paid sick
leave if they are ill, quarantined or seeking diagnosis or preventive care for coronavirus, or if
they are caring for sick family members. It gives 12 weeks of paid leave to people caring for
children whose schools are closed or whose child care provider is unavailable because of the
coronavirus. It is the first time the United States has had widespread federally mandated paid
leave, and includes people who don’t typically get such benefits, like part-time and gig
economy workers. But the measure excludes at least half of private-sector workers, including
those at the country’s largest employers, and gives small employers significant leeway to
deny leave.

e. Does asymptomatic transmission of Covid-19 happen?

So far, the evidence seems to show it does. A widely cited paper published in April suggests
that people are most infectious about two days before the onset of coronavirus symptoms
and estimated that 44 percent of new infections were a result of transmission from people
who were not yet showing symptoms. Recently, a top expert at the World Health
Organization stated that transmission of the coronavirus by people who did not have
symptoms was “very rare,” but she later walked back that statement.

f. What's the risk of catching coronavirus from a surface?

Touching contaminated objects and then infecting ourselves with the germs is not typically
how the virus spreads. But it can happen. A number of studies of flu, rhinovirus, coronavirus
and other microbes have shown that respiratory illnesses, including the new coronavirus,
can spread by touching contaminated surfaces, particularly in places like day care centers,
offices and hospitals. But a long chain of events has to happen for the disease to spread that
way. The best way to protect yourself from coronavirus — whether it’s surface transmission
or close human contact — is still social distancing, washing your hands, not touching your
face and wearing masks.

g. How does blood type influence coronavirus?

A study by European scientists is the first to document a strong statistical link between
genetic variations and Covid-19, the illness caused by the coronavirus. Having Type A blood
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https://www.nytimes.com/2020/06/17/well/move/exercising-while-wearing-a-mask.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/2020/06/16/world/europe/dexamethasone-coronavirus-covid.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/2020/06/16/world/europe/dexamethasone-coronavirus-covid.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/2020/03/19/upshot/coronavirus-paid-leave-guide.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/2020/03/19/upshot/coronavirus-paid-leave-guide.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/2020/03/19/upshot/coronavirus-paid-leave-guide.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/2020/03/14/opinion/coronavirus-pelosi-sick-leave.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nature.com/articles/s41591-020-0869-5
https://www.nytimes.com/2020/06/09/world/coronavirus-updates.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq#link-1f302e21
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.905.8444&rep=rep1&type=pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5519164/
https://www.medrxiv.org/content/10.1101/2020.05.31.20114991v1
https://www.nytimes.com/2020/06/03/health/coronavirus-blood-type-genetics.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq

was linked to a 50 percent increase in the likelihood that a patient would need to get oxygen
or to go on a ventilator, according to the new study.

h. How many people have lost their jobs due to coronavirus in the U.S.?

The unemployment rate fell to 13.3 percent in May, the Labor Department said on June 5, an
unexpected improvement in the nation’s job market as hiring rebounded faster than
economists expected. Economists had forecast the unemployment rate to increase to as much
as 20 percent, after it hit 14.7 percent in April, which was the highest since the government
began keeping official statistics after World War II. But the unemployment rate dipped
instead, with employers adding 2.5 million jobs, after more than 20 million jobs were lost in
April.

i. What are the symptoms of coronavirus?

Common symptoms include fever, a dry cough, fatigue and difficulty breathing or shortness
of breath. Some of these symptoms overlap with those of the flu, making detection difficult,

but runny noses and stuffy sinuses are less common. The C.D.C. has also added chills, muscle
pain, sore throat, headache and a new loss of the sense of taste or smell as symptoms to look
out for. Most people fall ill five to seven days after exposure, but symptoms may appear in as
few as two days or as many as 14 days.

j. How can I protect myself while flying?

If air travel is unavoidable, there are some steps you can take to protect yourself. Most
important: Wash your hands often, and stop touching your face. If possible, choose a window
seat. A study from Emory University found that during flu season, the safest place to siton a
plane is by a window, as people sitting in window seats had less contact with potentially sick
people. Disinfect hard surfaces. When you get to your seat and your hands are clean, use
disinfecting wipes to clean the hard surfaces at your seat like the head and arm rest, the
seatbelt buckle, the remote, screen, seat back pocket and the tray table. If the seat is hard and
nonporous or leather or pleather, you can wipe that down, too. (Using wipes on upholstered
seats could lead to a wet seat and spreading of germs rather than killing them.)

k. What should I do if I feel sick?

If you've been exposed to the coronavirus or think you have, and have a fever or symptoms
like a cough or difficulty breathing, call a doctor. They should give you advice on whether you
should be tested, how to get tested, and how to seek medical treatment without potentially
infecting or exposing others.

(1d) Frequently asked questions, The Coronavirus Qutbreak

https://www.nytimes.com/2020/05/02 /us/politics/vaccines-coronavirus-research.html

(1e) British Broadcasting Corporation

e A SIMPLE GUIDE: What are the symptoms?
e AVOIDING CONTACT: Should I self-isolate?
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https://www.nytimes.com/article/symptoms-coronavirus.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/article/symptoms-coronavirus.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/2020/04/27/health/coronavirus-symptoms-cdc.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/2020/03/03/travel/how-to-clean-your-airplane-seat-and-space.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://emoryhealthdigest.emory.edu/issues/2018/spring/from_the_well/germs-on-a-plane/index.html
https://www.nytimes.com/2020/03/22/well/what-if-i-have-coronavirus.html?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/news-event/coronavirus?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/2020/05/02/us/politics/vaccines-coronavirus-research.html
https://www.bbc.co.uk/news/health-51048366
https://www.bbc.co.uk/news/uk-51506729

STRESS: How to protect your mental health
LOOK-UP TOOL: Check cases in your area

MAPS AND CHARTS: Visual guide to the outbreak
VIDEO: The 20-second hand wash

(1f) United States Centers for Disease Control, www.Healthcare.gov

According to the CDC, people with COVID-19 can have a wide range of symptoms — ranging
from mild symptoms to severe illness. Symptoms may appear 2-14 days after exposure to the

virus.

People with these symptoms may have COVID-19:

e Cough

e Shortness of breath or difficulty breathing
e Fever

e Chills

e Muscle pain
e Sore throat

e New loss of taste or smell

This list is not all inclusive. Other less common symptoms have been reported, including nausea, vomiting, or

diarrhea.

https://www.cdc.gov/

Health Considerations and Tools

e Workplaces decision tool pdficon[PDF - 1 page]
e Restaurants and bars decision tool pdficon[PDF - 1 page]
e (leaning and disinfecting

Guidance to Plan, Prepare, and Respond

Businesses and employers

Small businesses and employees

General business FAQs

Guidance for meat and poultry processors
Manufacturing Workers and Employers

Prevention and Support

e Possible exposure of critical workers
e Preventive steps for grocery and food retail workers
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https://www.bbc.co.uk/news/health-51873799
https://www.bbc.co.uk/news/uk-51768274
https://www.bbc.co.uk/news/world-51235105
https://www.bbc.co.uk/news/av/health-51637561/coronavirus-watch-how-germs-spread
https://www.healthcare.gov/
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDQsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMDA1MTQuMjE1MDc4MzEiLCJ1cmwiOiJodHRwczovL3d3dy5jZGMuZ292L2Nvcm9uYXZpcnVzLzIwMTktbmNvdi9zeW1wdG9tcy10ZXN0aW5nL3N5bXB0b21zLmh0bWw_dXRtX2NhbXBhaWduPTIwMjAwNTE0dHJnYWxzM2NjcGxucnNubmEmdXRtX2NvbnRlbnQ9ZW5nbGlzaCZ1dG1fbWVkaXVtPWVtYWlsJnV0bV9zb3VyY2U9Z292ZGVsaXZlcnkifQ.l3QJz9JCAmjCBzjoVa9ZAkNa8__nvEOBYYVQWE7fYlo/br/78642714095-l
https://www.cdc.gov/
https://www.cdc.gov/coronavirus/2019-ncov/downloads/community/workplace-decision-tree.pdf
https://www.cdc.gov/coronavirus/2019-ncov/downloads/community/restaurants-and-bars-decision-tree.pdf
https://www.cdc.gov/coronavirus/2019-ncov/community/clean-disinfect/index.html
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-business-response.html
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-small-business.html
https://www.cdc.gov/coronavirus/2019-ncov/community/general-business-faq.html
https://www.cdc.gov/coronavirus/2019-ncov/community/organizations/meat-poultry-processing-workers-employers.html
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-manufacturing-workers-employers.html
https://www.cdc.gov/coronavirus/2019-ncov/community/critical-workers/implementing-safety-practices.html
https://www.cdc.gov/coronavirus/2019-ncov/community/organizations/grocery-food-retail-workers.html

Strategies for respirator shortages in non-healthcare sectors

OSHA guidance on preparing workplaces for COVID-19 pdficon[PDF - 35 pages]external icon
Coronavirus Tax Relief and Economic Impact Paymentsexternal icon

Employees: How to Cope with Job Stress and Build Resilience During the COVID-19 Pandemic
Managing Workplace Fatigue

CDC Business Sector Call for COVID-19

Dr. Butler shared guidance for the private sector, including what CDC knows at this point and what CDC is
doing in response to this outbreak.

https://www.cdc.gov/coronavirus/2019-ncov/community/organizations/businesses-
employers.html

(2)Examples of exceptional Human Spirit emerge as support for and defiance for those who
are endangered - (a) Conversations on multiple dimensions of the Pandemic from Town Hall to
Intercontinental Governance; (b) Specific sub-topics: (i) Health and Essential services personnel risking lives
for patients and ‘flattening the curve’, (ii) Self- Isolated populations in Europe and USA breaking out in
evening shows of support - as did Orchestras and Musicians:

CNN Coronavirus Town Hall (15 Videos)

gupta-cooper-vpx.cnn/video/playlists/cnn-coronavirus-town-hall/

Via Eric Weber, I learn every day

The most stunning visualization: that has no color or graphs that I've ever seen. NYT Sunday front page.
It is much more than just a list of names (zoom in).

Link to tweet: https://Inkd.in /gxFBG4W, #datavisualization #data
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https://www.cdc.gov/coronavirus/2019-ncov/community/conserving-respirator-supply.html
https://www.osha.gov/Publications/OSHA3990.pdf
https://www.irs.gov/coronavirus-tax-relief-and-economic-impact-payments
https://www.cdc.gov/coronavirus/2019-ncov/community/mental-health-non-healthcare.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/managing-workplace-fatigue.html
https://www.cdc.gov/coronavirus/2019-ncov/community/organizations/businesses-employers.html
https://www.cdc.gov/coronavirus/2019-ncov/community/organizations/businesses-employers.html
https://www.cnn.com/videos/health/2020/05/01/anthony-fauci-states-reopening-coronavirus-gupta-cooper-vpx.cnn/video/playlists/cnn-coronavirus-town-hall/
https://www.cnn.com/videos/health/2020/05/01/anthony-fauci-states-reopening-coronavirus-gupta-cooper-vpx.cnn/video/playlists/cnn-coronavirus-town-hall/
https://www.linkedin.com/in/eric-weber-060397b7?miniProfileUrn=urn%3Ali%3Afs_miniProfile%3AACoAABjLnIgBefPWvBqGjVVqfJAo9SWLSTA_NHA
https://www.linkedin.com/in/eric-weber-060397b7?miniProfileUrn=urn%3Ali%3Afs_miniProfile%3AACoAABjLnIgBefPWvBqGjVVqfJAo9SWLSTA_NHA
https://lnkd.in/gxFBG4W
https://www.linkedin.com/feed/hashtag/?keywords=datavisualization&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6670084836188930048
https://www.linkedin.com/feed/hashtag/?keywords=data&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6670084836188930048
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Here's what Dr. Fauci is concerned about as states reopen
Anderson Cooper 360

CNN's Anderson Cooper and Dr. Sanjay Gupta speak to Dr. Anthony Fauci about his concerns over states
starting to reopen amid the coronavirus pandemic.

Source: CNN

gupta-cooper-vpx.cnn/video/playlists/cnn-coronavirus-town-hall/

Biden: Choice between economy and health is false choice

During a CNN town hall on the coronavirus pandemic, former Vice President Joe Biden said that a scenario in
which one must prioritize the economy separately from public health is a false choice.
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https://www.cnn.com/shows/ac-360
https://www.cnn.com/shows/ac-360
https://www.cnn.com/shows/ac-360
https://www.cnn.com/shows/ac-360
https://www.cnn.com/profiles/anderson-cooper-profile
https://www.cnn.com/profiles/sanjay-gupta-profile
https://www.cnn.com/
https://www.cnn.com/videos/health/2020/05/01/anthony-fauci-states-reopening-coronavirus-gupta-cooper-vpx.cnn/video/playlists/cnn-coronavirus-town-hall/
https://www.cnn.com/videos/health/2020/05/01/anthony-fauci-states-reopening-coronavirus-gupta-cooper-vpx.cnn/video/playlists/cnn-coronavirus-town-hall/

Source: CNN

VDX. cnn[v1deo[playhsts[cnn coronavirus-town-hall/

Bill Gates says US system produces 'bogus' testing numbers

CNN's Anderson Cooper and Dr. Sanjay Gupta talk to Bill Gates on the fight against coronavirus.

Source: CNN

hall-vpx.cnn VldeO laylists /cnn-coronavirus-town-hall

Part 5: Entire CNN coronavirus town hall (April 30)

Bill Gates explains the next steps ahead for a coronavirus vaccine with CNN's Anderson Cooper and Dr. Sanjay
Gupta during a CNN town hall on the coronavirus pandemic.

Source: CNN

VDX. cnn"hpt-ob blogfooterold

Coronavirus: Why healthcare workers are at risk of moral injury

It is widely known that veterans can return from war with Post-Traumatic Stress Disorder (PTSD). Far less
appreciated is moral injury - a trauma wrapped up in guilt that we are now learning more about thanks to US-
based research, writes James Jeffrey.

Moral injury most often occurs when a person commits, fails to prevent or witnesses an act that is anathema
to their moral beliefs.

The Department of Veterans Affairs website likens it to psychological trauma involving "extreme and
unprecedented life experience",that can lead to "haunting states of inner conflict and turmoil”.

US-based research into moral injury is now illuminating how such injuries can impact people in all walks of
life, but especially first responders and healthcare workers facing the Covid-19 coronavirus outbreak.

Amid reports of New York City's emergency services getting overwhelmed and states struggling to provide
enough ventilators, first responders and healthcare workers potentially face having to decide who gets a
ventilator and who gets saved - something one nurse has described as "her biggest fear".

'You prepare for the worst as a nurse but not this'

Already thousands are dying in their care - and medical workers say they are facing scenarios they had never
anticipated.

One doctor told the BBC the stress was intense. "Seeing people die is not the issue. We're trained to deal with
death... The issue is giving up on people we wouldn't normally give up on."

The young doctors being asked to play god
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Arthur Markman, a professor in the department of psychology at the University of Texas at Austin, says: "Few
people in healthcare have had real-life experience with triage in which a significant number of life-and-death
decisions had to be made because of equipment shortages. That increases the chances that they may
experience moral injury as a result of their jobs."

Media caption Coronavirus: Lack of medical supplies 'a national shame'

The risk is compounded, he says, by workers at the front-lines of the epidemic - in places like New York, Italy
and Spain - working long shifts with little break and sleep before they get back on the job. This leaves little if
any time to process an incident that, if left unattended, may prove a moral injury in the making.

"A person doesn't just take the gloves off afterwards without that loss affecting their moral fibre, their soul,"
says Noel Lipana, who was left with a moral injury from his 2008 Afghanistan tour. He now works as a social
worker while promoting better understanding of moral injuries both in the military and beyond, which
includes staging art performances and a forthcoming documentary film, Quiet Summons.

"They came into this profession to help people, so what do you do when there is that sense of helplessness:
you are a great physician, a great surgeon, you have some of the best medical equipment in the world, but you
still can't save someone."

A SIMPLE GUIDE: What are the symptoms?

US vITALY v CHINA: How do death rates compare?

LEADING THE WAY: The US governor who saw it coming early
ON FRONTLINE: 'Nurses prepare for the worst but not this'
REASON TO HOPE: The good that may come out of this crisis

Mr Lipana notes how veterans are often the focal point of a trauma discussion that needs be much wider.
Veterans Affairs treats about 500,000 veterans a year with PTSD symptoms while the National Institute of
Mental Health estimates about 7.9 million civilians suffer from some form of PTSD.

"The range of human experiences that are potentially damaging, socially, psychologically, biologically and
spiritually because they cause a crisis of conscience are in no way limited to the military serving in
warzones," says Brett Litz from the Massachusetts Veterans Epidemiological Research and Information
Center, who is also a professor of psychological and brain sciences at Boston University.

A recent paper co-authored by moral injury experts Rita Brock and HC Palmer states that "the fight against
the coronavirus is strikingly similar to battlefield medicine: desperate and unrelenting encounters with
patients, an environment of high personal risk, an unseen lethal enemy, extreme physical and mental fatigue,
inadequate resources and unending accumulations of the dead.”

Media caption Critical care nurse Dawn was driven to despair by the actions of panic-buyers

Mr Lipana deployed to Afghanistan as an Air Force major acting as his unit's counter improvised explosive
device (IED) officer. He oversaw and trained US troops in how to detect and disable IEDs planted by
insurgents. Two army soldiers he worked alongside died in separate explosions during his deployment.

"They were killed by the thing I was meant to protect them from," says Mr Lipana, who was also involved in
an operation during which four Afghan children were killed in a blast. "You play over what you could have
done, should have done differently."

Guilt has been identified as the crucial factor that distinguishes a moral injury, even as other symptoms -
anxiety and despair, flashbacks, social isolation and suicidal thoughts - overlap with PTSD.

"Traditional trauma treatment is about what's going on between your ears - it says you are just thinking
about the incident wrong," Mr Lipana says. "That has zero to do with the connection I have with my battle
buddies, those kids, with our fundamental spiritual soul connection in this universe."

° Why are people stealing hospital supplies?
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° Doctors face agonising life-death care decisions
° How fear of coronavirus is changing our psychology

The breach of a person's personal ethical code at the heart of a moral injury can inflict lasting behavioural,
emotional and psychological damage, distorting a person's self-identity and provoking reflexive distrust of
others.

"In the military, we have it better in a way, as we get this break between deployments,"” Mr Lipana says.
"Firefighters and cops have to reset themselves every 12 hours and go back out on their next shift."

Research in America has identified how for many veterans the pride in once wearing their uniform collides
with a feeling of futility about what their service achieved and a belief that military leaders failed or deceived
them and their fallen comrades. The resulting sense of violation from this can further fuel a lingering crisis of
the conscience and spirit - deepening the moral injury.

While healthcare workers know they are doing the right thing by helping people with Covid-19, they may still
be affected by responses of leaders, from the hospital hierarchy up to the national level.

Media captionUS death rates v UK, Italy and South Korea

"One of the most toxic forms of moral injury is betrayal," says Ms Brock, who is also co-author of Soul Repair:
Recovering from Moral Injury After War, and the director of the Shay Moral Injury Center. "Our healthcare
workers are working to save people, but they have been betrayed by the government's inadequate response.”

Healthcare workers' self-knowledge that they are involved in an entirely virtuous endeavour - as opposed to
how veterans view the wars in Iraq and Afghanistan - can "actually make it even worse," Ms Brock says.

"You know you are on a life-saving mission, and so you can't understand how the president doesn't seem to
getitin the same way."

An estimated 11-20% of the 2.7 million men and women who deployed to Iraq and Afghanistan have received
a diagnosis of PTSD linked to their service. The percentage of former service members coping with moral
injury appears comparable, though experts warn that the prevailing emphasis on PTSD means moral injury
can often go unrecognised and ignored.

Image copyright Submitted photo Image caption Noel Lipana (right) beside a British Army officer in
Afghanistan

Between 2005 and 2017, 78,875 veterans took their own lives, according to the most recent data from
Veterans Affairs. Currently, about 17 veterans are estimated to kill themselves each day.

The period following the acute phase of the coronavirus epidemic will likely be hardest for medical
professionals in terms of psychological impact.

"Once the rest of society has said thank you and moved on to getting back to normal and thinking about the
economy, that's when these people will sit down and think, 'What the hell happened back there?'" Ms Brock
says.

Her paper with HC Palmer states that some medical personnel may take their lives because of moral injury,
having been "crushed by decisions they had to make, swamped by unrelenting grief, consumed by fury and
humiliation at the authorities who failed them".

Ms Brock explains that, as in the military, often these emotions and reflections don't sink in for months due to
the initial response's all-consuming pace.

Prof Markman stresses that "moral injuries are not inevitable" - and that medical professions will need time
to reflect, and support from their managers.
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"Leaders of hospitals need to communicate with the people working for them that they are using their
training to make the best possible decisions under horrible circumstances. Everyone in the profession needs
to recognise that they are trying to do the least harm possible in a situation in which it is impossible to
provide the highest-quality care to every patient in need.”

Image copyright Submitted photo Image caption Noel Lipana now produces theatrical performances to help
people understand more about moral injuries

Meanwhile, experts say that individuals in society have an important role to play too.

"The rest of us can offer compassion to those who must, because of safety, keep us separated from those we
love who are dying," Brock and Palmer write.

"Essential, too, is support for the families of medical professionals who are our friends or neighbours. And
every time we interact with a medical professional, we should thank them."
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o Europe
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o Hospitality
Four countries with a tradition of kindness
VIA:
Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#COVID19 #Spontaneous #Unrehearsed #NaturalGrace #GenerosityKindness #NoExpectations 'Acts of
kindness have come to define the coronavirus pandemic, whether that’s tales of Italians singing in unison on
their balconies or communities applauding the medical professionals on the frontline. These stories have the
ability to make us feel that we’re bigger than just this crisis, and that together we can overcome our fears.

That’s why BBC Travel is celebrating those places around the world that already have a long tradition of
generosity and helping one another. From the ancient Greek concept of hospitality to the Persian poets
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espousing kindness, these traditions will shine a light on the goodness that already exists across the planet, as
well as give us new ideas of how to live our best lives going forward.'

http://www.bbc.com /travel /story/20200412-four-countries-with-a-tradition-of-kindness

Coronavirus: Spain and Italy applaud health workers
Residents in Spain and Italy have shown their gratitude to health personnel on the coronavirus frontline by
applauding from their windows.

The nationwide events were coordinated in the locked-down countries through social media.

BBC News has also been contacted via comments on our Instagram page to report the same thing happening
in Portugal, an hour after Spain.

Read more: Chaos at US airports as France and Spain lock down

e 15Mar2020

Go to next video: Why we touch our faces and how to stop doing it

More On: Coronavirus pandemic

https://www.bbc.com/news/av/world-europe-51895386/coronavirus-spain-and-italy-applaud-
health-workers

Coronavirus: Worldwide applause for front-line medical staff

People under lockdown are showing their gratitude to front-line healthcare workers
worldwide by applauding them.
30 Mar 2020 11:32 GMT | Coronavirus pandemic, Health, World Health Organization

Tributes to healthcare workers are pouring in from around the world amid the COVID-19 pandemic, as the
world gives medical heroes a standing ovation from windows and balconies.

The phenomenon of people cheering in the evenings began in mid-January in the city of Wuhan in China,
where the virus originated.

First social media posts recorded anonymous voices in the night, shouting from high-rise apartment
buildings: "Keep up the fight!"

The practice took off in Italy, where those under quarantine not only clapped - they sang arias, football chants
and popular songs, played instruments and waved flags.

It then quickly spread to other countries under lockdown with deafening applause heard in Paris, London,
various cities across Spain, India and Turkey.

Watch our compilation of global tributes to front-line medical staff edited by Al Jazeera NewsFeed's Katya
Bohdan.

Source: Al Jazeera

https://www.aljazeera.com/programmes/newsfeed/2020/03 /coronavirus-worldwide-applause-
frontline-medical-staff-200330111116862.html

Perspective
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The nightly ovation for hospital workers may be New York’s greatest performance

On April 5, New Yorkers cheered for healthcare workers on the frontlines of the coronavirus outbreak as part
of New York's "Clap Because We Care" initiative. (The Washington Post)

By

Peter Marks

Theater critic

April 6, 2020 at 6:15 p.m. EDT

NEW YORK — Ovations are on pause in the theaters and concert halls and stadiums of this city. But they
haven't ceased. They've just moved into the streets.

Like clockwork, they happen, every evening at 7. Up and down Manhattan — and probably the Bronx and
Staten Island, too — cheers ring out from apartment towers and brownstones, along with the sounds of
rhythmic chants, applause and whistles.

The denizens of this city of ordinarily high-decibel levels kick them up an ample notch at this hour for the
doctors and nurses and technicians and administrators and custodians of the beleaguered ICUs and ERs. The
new urban ritual, which is catching on in other cities, coincides with the shift break of hospital staffs, when
medical workers emerge from the covid-19 war zone into the open air, to go home for a spell or smoke or eat
or otherwise decompress.

I dashed out of our apartment Sunday night just before 7 to buy groceries, and as | made my way down Pearl
Street to the market, this surround-sound expression of support and gratitude engulfed me. The Financial
District in Lower Manhattan is not the most densely populated part of town, and yet the usually silent dusk of
early spring in the streets around the Stock Exchange was alive with noise. I couldn’t tell exactly where the
cacophony was coming from: It seemed as if it was everywhere at once. There’s a major hospital — New
York-Presbyterian Lower Manhattan — on William Street, a few blocks from where I was standing. So
perhaps the applause was ecstatic neighborhood reverb, off low-rise storefronts and the offices of the New
York Fed and the skyscrapers that were turned into apartments after the financial crisis of 2008.

The moment blew through me like a warm wind. “I hear America singing,” the Brooklyn poet Walt Whitman
once wrote. On this night, | heard New York cheering.

It was reminiscent of — of all things — a scene in “Seussical,” the musical based on the books of Dr. Seuss.
(You may know the interlude from its classic source material, Seuss’s “Horton Hears a Who.”) The Whos,
citizens of a microscopic world that exists on a speck of dust, are in need of help from Horton the Elephant,
and they figure out that the way to be heard is to yell in unison at the top of their lungs: “We are here! We are
here!” So they do, and they are saved, by a creature with a heart as big as, well, an elephant.

TV news crews, celebrities such as Amy Schumer and ordinary people with their cellphones at the ready are
all recording these audible spasms of approval. New York firefighters were filmed the other day, lining up and
clapping outside city hospitals — including Elmhurst Hospital in Queens, one of the hardest hit. But as with all
demonstrations of this kind, there is no equivalent to the firsthand immersion, of lingering on a corner and
taking in the full force of the banging, the clapping, the roar of the crowd.

Sign up for our Coronavirus Updates newsletter to track the outbreak. All stories linked in the
newsletter are free to access.

Bringing one’s hands together to make noise is, you won'’t be surprised to hear, not a modern invention. In the
Atlantic several years ago, Megan Garber began a fascinating article on the subject by citing the seventh-
century Roman emperor Heraclius, whose army was depleted but who still needed to impress an enemy
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leader with his strength. Before their meeting, he recruited extra men not to fight in the presence of his
adversary, but to clap.

“Applause, in the ancient world, was acclamation,” Garber wrote. “But it was also communication. It was, in its
way, power. [t was a way for frail little humans to recreate, through hands made ‘thunderous,’ the rumbles
and smashes of nature.”

Shouting from the rooftops, too, is often depicted in contemporary culture as a release from isolation and
impotence. Think of Howard Beale in “Network,” exhorting the agitated viewers of his apocalyptic nightly
newscast to go to their windows and shriek into the ether: “I'm as mad as hell, and I'm not going to take this
anymore!”

The tumultuous reception accorded the hospital workers, though, is no cry of despair. It is an impromptu
curtain call, of multitudinous thank-yous, from a vast audience rooting for everyday heroes. It's New Yorkers
joining in a chorus, singing out in solidarity: “We are here.”

workers -may-be- new-yorks-greatest-performancez2020104106[e443195c -7795-11ea-a130-
df573469f094 story.html

1A:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#COVID19 #BenefitConcert #FrontlineOfAllHealthWorkers #FullSpectrumOfMusic #AllStars
As It Happened: One World event blends health message with music

Now playingNow playing video Captain Tom Moore releases fundraising single from BBC
Captain Tom Moore releases fundraising single BBC1:1918 April 2020 02:00

'Summary

The One World: Together At Home show sees more than 100 artists play live from their homes

The eight-hour event run by the Global Citizen movement and the WHO is being live-streamed and broadcast
on TV

Lady Gaga, who helped organise the concert, will also perform

At his White House briefing on Saturday evening, President Donald Trump praised the production of hospital
goods in the US: "V for victory, V for ventilator!"

President Trump said that "per capita" the US has a lower coronavirus death toll than many other countries
Councils in England are to get an extra £1.6bn in funding to help them deal with the pandemic

Britain's Queen Elizabeth has asked that there be no gun salutes to mark her birthday on Tuesday

It is thought to be the first such request from the Palace in the British monarch's 68-year reign.

As world coronavirus deaths pass 150,000, more than 4.5 billion people are under containment to slow the
pandemic.’

https://www.bbc.com/news/live /world-52336209

Rare Ravi Shankar footage released to mark centenary
VIA:
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#RaviShankarMemorial #AnoushakarShankar #SitarRagas #AnotherEndRunOnCOVID19 #OnHighHolidays

'Rare Ravi Shankar footage released to mark centenary

This week would have seen the 100th birthday of the Indian musician Ravi Shankar, one of India’s most
celebrated artists who famously taught Beatle George Harrison to play the sitar.

Planned celebrations, including concerts at the London South Bank Centre and Carnegie Hall in New York,
were postponed because of the coronavirus outbreak.

But to mark the occasion the Shankar family have shared material from their private archive with the BBC.
Ravi Shankar’s daughter, Anoushakr Shankar, also a renowned musician, spoke to BBC South Asia
correspondent Rajini Vaidyanathan.'

centenar

56th Governor of New York State: This is humanity at its best. I share his letter as
inspiration.

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#THANKYOU We want to say thanks to all of you that helped make this happen! We raised the $120,000 we
needed to bring in our 1st truck. The truck filled with Happi Foodi frozen meals arrived yesterday. The meals
are currently en route to be distributed to the first 1435 recipients this morning with fresh fruit. Thanks to
your support and the incredible efforts of so many, in just 2 weeks, we officially set up one of the largest
operations in the city delivering #food to the homebound and immobile due to covid. With these frozen meals
and the other fresh meals being made by our partner #restaurants, today alone we will deliver 10,000+ meals
to people who cannot get to a grab & go sites and have not been able to get on the city's delivery system.
Thank you again for your continued support and encouragement and thanks to all of the partners involved in
making this happen: NYC Covid-19 Rapid Response Coalition, Public Health Solutions, Rethink Food NYC,
RCano Events & Happi Foodi. #FEEDNYC #NYStrong #collaboration cc: Samuel Rockwell

Andrew Cuomo

56th Governor of New York State

3w e

I received this letter from a farmer in northeast Kansas. His wife is ill and he is aging.
He sent me 1 of 5 N95 masks he has from farming to pass on to a doctor or nurse in New York.
This is humanity at its best. I share his letter as inspiration.
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New mum meets baby after emergency birth in coma
VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jerse

#0neMoreFor #TheHumanSpirit #AfterCsectionEmergency #DespiteCOVID19
#NewMomEmergesFromComaAterl2days #MeetsHerNewbornSon
New mum meets baby after emergency birth in coma
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A woman met her son for the first time, twelve days after giving birth and recovering from the coronavirus.
Yanira Soriano, 36, was given an emergency caesarean while in a medically-induced coma.
17 Apr 2020

https://www.bbc.com/news/av/world-us-canada-52333334 /new-mum-meets-baby-after-
emergency-birth-in-coma

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

Virologist delivered Kit, then her baby
"Our kit gives the diagnosis in two and a half hours while the imported testing kits take six-seven hours," says
virologist Minal Dakhave Bhosale, Mylab's research and development chief.

Ms Bhosale, who headed the team that designed the coronavirus testing kit called Patho Detect, said it was
done "in record time" - six weeks instead of three or four months.

And the scientist was battling with her own deadline too. Last week she gave birth to a baby girl - and only
began work on the programme in February, just days after leaving hospital with a pregnancy complication.

"It was an emergency, so I took this on as a challenge. | have to serve my nation," she says, adding that her
team of 10 worked "very hard" to make the project a success.

In the end, she submitted the kit for evaluation by the National Institute of Virology (NIV) on 18 March, just a
day before delivering her daughter.

Image copyright Minal Dakhave Bhosale Image caption Minal Dakhave Bhosale says Mylab's testing kit was
developed 'in record time'

That same evening, just an hour before she was taken to hospital ahead of her Caesarean, she submitted the
proposal to the Indian FDA and the drugs control authority CDSCO for commercial approval.

"We were running against time," says Dr Wankhede. "Our reputation was at stake, we had to get everything
right on the first go, and Minal was leading our efforts from the front."

Before submitting the Kkits for evaluation, the team had to check and re-check all the parameters to ensure its
results that were precise, and accurate.

"If you carry out 10 tests on the same sample, all 10 results should be same," said Ms Bhosale. "And we
achieved that. Our kit was perfect.”

e Why is India testing so little?

The government-run Indian Council for Medical Research (ICMR), under which NIV operates, agreed. It said
Mylab was the only Indian company to achieve 100% results.

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey
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'Gaping holes in Indian health system'

India has been criticised for not testing enough. It has one of the lowest rates in the world, with just 6.8 tests
per million.

Initially, India insisted on testing only those who had travelled to high-risk countries or had come in contact
with an infected person or health workers treating coronavirus patients. It later said that anyone admitted to
hospital with severe respiratory distress should also be tested.

But with the circle of infection widening daily, the numbers are expected to grow hugely.

Image copyright Getty Images Image caption India has tightly controlled the number of people who could be
tested for the coronavirus

In the past few days, India has scaled up testing. Initially, only the state labs were allowed to test for
coronavirus, but permission has now been extended to several private labs too.

And on Thursday, India also gave approvals to 15 private companies to commercially sell diagnostic kits
based on licences they have obtained in the US, European Union and some other countries.

Dr Wankhede says with the number of suppliers and labs increasing every day, the testing will go up
exponentially.

Increased testing would be a huge help, but experts say India has gaping holes in its health infrastructure that
need to be plugged urgently to deal with the growing threat of coronavirus.

"South Korea - that's so tiny - has 650 labs testing for the coronavirus, how many do we have?" asks Sujatha
Rao, former federal health secretary.

A SIMPLE GUIDE: What are the symptoms?
AVOIDING CONTACT: Should I self-isolate?
STRESS: How to protect your mental health
LOOK-UP TOOL: Check cases in your area

MAPS AND CHARTS: Visual guide to the outbreak
VIDEO: The 20-second hand wash

India has only 118 government laboratories and officials say 50 private labs will also be roped in.
For a population of 1.3 billion, that is far from adequate.

"India will have to identify many more labs, then the testing kits have to reach there, and technicians have to
be trained. And getting the infrastructure ramped up will take time," Ms Rao says.

And once the test results start coming in and if a large number of people test positive and require
hospitalisation, India will find it difficult to cope.

"You know the state of the healthcare facilities in the country? They are all bunched up in urban areas, there's
very little facility in rural India. That will be a big challenge," she says.

(i) Media caption People panicked after Narendra Modi said nobody should leave their homes, and did
not mention the status of essential supplies

India coronavirus lockdown

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.
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Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

Coronavirus: Why so many US nurses are out of work
By Aleem Maqgbool

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#COVID19 #MoreExamples #SuccessfulContainment #ToughestLevelslsolation #Leadership
#FromAsiaANZAC 'New Zealand says it has stopped community transmission of Covid-19, effectively
eliminating the virus.

With new cases in single figures for several days - one on Sunday - Prime Minister Jacinda Ardern said the
virus was "currently” eliminated.

But officials have warned against complacency, saying it does not mean a total end to new coronavirus cases.
The news comes hours before New Zealand is set to move out of its toughest level of social restrictions.
From Tuesday, some non-essential business, healthcare and education activity will be able to resume.

Most people will still be required to remain at home at all times and avoid all social interactions.

Follow our live updates from around the world

How New Zealand turned to science and kindness

The 'social bubble' approach to lockdown easing

"We are opening up the economy, but we're not opening up people's social lives," Ms Ardern said at the daily
government briefing.

New Zealand has reported fewer than 1,500 confirmed or probable cases of coronavirus and 19 deaths.’

https://www.bbc.com/news/world-asia-52436658

The Navy Fired the Captain of the Theodore Roosevelt. See How the Crew Responded.
nytimes.com
VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#COVID19 #NavyResponse #ToSelflessCaptain '"The rousing show of supp. provid. another gripping scene to
emerge from the coronavirus pandemic: the rank & file cheering a boss they viewed as putting their safety
ahead of his career.

His removal..command of an aircraft carrier w/ ~5,000 crew members has taken on an added significance, as
his punishm. is viewed by some in the military as indicat. of the govt's handling of the entire pandemic, w/
public officials presenting upbeat pictures of the government’s response, while contrary voices are silenced..
The cheering by the sailors is the most public repudiation of military practices to battle the virus since the
pandemic began. At the Pentagon..concern about the public image of a Def. Dept. not doing enough to stay
ahead of the curve on the virus..

Mr. Gallego pointed to the firings of the commanders of the John McCain and the Fitzgerald, two destroyers
that were involved in fatal accidents in 2017 that killed 17 sailors. Those firings came after months of
investigations, while Captain Crozier was fired within three days of his letter becoming public.
Yet..President Trump, for instance, granted clemency to Chief Petty Officer Edward Gallagher, a Navy SEAL
who was acquitted of murder last year but convicted of a lesser war crime.’
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VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

Three Russian doctors fall from hospital windows, raising questions amid coronavirus
pandemic
By Mary Ilyushina, CNN

Updated 11:27 AM ET, Tue May 5, 2020

Nepomnyashchaya was reported to have opposed those changes due to the lack of protective gear in the
hospital. The Health Ministry's regional health department denied the allegations in a statement, adding that
the hospital is in "reserve" for coronavirus patients and its staff has been trained and equipped. The hospital
did not respond to CNN's requests for comment.

This story has been updated.

CNN's Matthew Chance contributed to this report.

Russian doctors mysteriously fall out of windows -- On a related note, this story about the deaths and
injury of Russian doctors who criticized the government is distressing.

https://view.newsletters.cnn.com/messages/15886368531105921feecdab0/raw?utm term=158863

68531105921feecdab0&utm source=What+Matters+for+May+4%2C+2020&utm medium=email&ut
m_campaign=203908 1588636853113&bt ee=vZFywLzvIwkmT0QhOI1huWCIUJfFPCC8cU0oUy8XcX
THCLsXytCCBTIRNADBRwWME&bt ts=1588636853113

Coronavirus: India doctors 'spat at and attacked'

By Vikas Pandey
VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey
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#COVID19 #Superstitions #InDevelopingDevelopedWorld #AsInRespToMeaslesPoxPolioVaccines
#DedicatedHealthcareWorkersAssaulted "healthcare workers in India have been attacked as they battle to
stop the spread of the coronavirus.

.doctors have been spat at & chased away from homes, & that in 1 case patients direct. abusive & vulgar lang.
towards female nurses.

Some physicians & their fam. have also been ostracised by their neighbours because of their exp. to patients
infect. w/ Covid-19.

India has reported more than 2,300 cases & at least 50 people have died.

One video, which has gone viral, showed a mob throwing stones at two female doctors wearing personal
protective equipment in the central city of Indore.

The Drs. had gone to a densely-populated area to check on a woman suspected of having Covid-19 when they
came under attack.

Despite being injured, one of the Drs. seen in the video, Zakiya Sayed, said the incident "won't deter me from
doing my duty".

"I had never seen scenes like that. It was frightening. We somehow fled from the mob. [ am injured but not
scared at all."..

Dr Sayed added.."We are working to keep people safe. We had information about a person coming in contact
with a Covid-19 patient. We were talking to the person when residents got agitated and attacked us."

https://www.bbc.com/news/world-asia-india-52151141

Coronavirus: Heath workers face violent attacks in Mexico
By Marcos Gonzalez Diaz Guadalajara, México

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

Mexican nurse Ligia Kantun says that in 40 years of work, she has never witnessed such a poisonous
reaction to health workers. While in many countries doctors and nurses are being praised for their
work on the coronavirus front line, in Mexico dozens have been attacked.

Ligia, 59, says that she has worked during the swine flu pandemic in 2009 and an outbreak of cholera in 2013,
but some people are "behaving psychotically in response to this virus. It is terrible".

She was attacked on 8 April after leaving work in her hometown of Merida, Yucatan. Someone drove past her
and threw hot coffee down her back. "Infected!" they yelled through the car window before speeding away.

She says that luckily she was not badly injured but recognises it could have been worse.

As of 28 April, there have been at least 47 attacks against health workers, particularly nurses, in the country,
the Mexican government says. And the authorities recognise the true figure may be higher - reports on social
media of discrimination range from nurses stopped from getting on buses to doctors assaulted by relatives of
Covid-19 patients.

"It made me sad... to see how people are attacking us," says Ligia. "That hurt me more - the psychological
damage."
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Some of the attacks appear to have been motivated by a misguided attempt to disinfect health workers.

Alondra Torres, an ear, nose and throat specialist, had diluted bleach thrown over her on 13 April while
walking her dogs in the city of Guadalajara. She does not see Covid-19 patients in her clinic, but is convinced
her uniform made her a target.

Alondra, who suffered conjunctivitis and contact dermatitis on her neck and shoulder as a result, says she
was "disappointed"” that some people seem to believe she needs to be bathed in bleach.

https://www.bbc.com/news/world-latin-america-52676939
VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

The backlash is ugly

Severe backlash to the Covid-19 shutdown may be felt among a minority of the population, according to polls,
but it has gotten fierce and deadly.

A belief that it's gone. Norman McNickle is the city manager in Stillwater and during an interview on CNN he
gave his theory about the pushback:

"It is as you know, unseen enemy. They don't see it. We've been fortunate here with a low number of cases and a
low number of hospitalizations and one death in our county. And I think the belief is that it's just gone. Or that
they're young enough that they will catch it and survive. And frankly, many of them don't care much about
others that they might pass it on to."”

Watch that interview here.

How Fauci got to be demonized and deified

Here's an interesting read by Ned Potter, who has covered science for decades, about the simultaneous
deification and demonization of Anthony Fauci.

Fauci has become a hero on the left, with Brad Pitt impersonating and thanking him on "Saturday Night Live,"
while critics on the right have called for him to be fired. Potter writes about his concern that in a crisis like
this one, anti-elitism fuels a distrust of facts. "In a crisis, we need experts," he writes. "If there’s an outbreak of
disease, I want an epidemiologist; if there’s a nuclear accident, [ want an engineer."

Opinion

We Were Planning an Inequality Project. Then History Lurched.

Times Opinion will be arguing its way to some proposals for how America can emerge stronger from this
crisis.

By James Bennet
VIA:
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Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#NYTOpEd #COVID19catalysed #AlterrationlnDebate 'Last fall, [ polled my colleag. in Times Opinion
about..subjects they thought we should focus on in 2020. The overwhel. answer was that we should bear
down on how inequality of wealth & income had distorted Amer. society. And then history
lurched..coronavirus scramb. our plans, along with those of the rest of the world. It cast a searing light on the
ideas we were debating..Yes, the pandemic reminded Amer. that they were all still bound together. But it also
began revealing, day by day, how dangerously far apart they’d become..through this project, Times Opinion
will be arguing its way toward a set of proposals for how American society can eventually emerge from this
crucible stronger, fairer & more free. We will examine the geography of opportunity in America, the
relationship between employers & workers, the gaps in wealth and income among generations & races. We
will hear from poor people & rich people, business people, activists, philosophers..As always, we will be
soliciting dissenting views as we go. Our goal, also as always, is not to tell you what to think — we don’t
presume to do that — but to aid you in the project of thinking for yourself, & the United States in the never-
ending project of renewing itself.'

https://www.nytimes.com/2020/04 /09 /opinion/sunday/inequality-coronavirus.html

India coronavirus: The woman who pushed for homemade masks

24 April 2020

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#COVID19 #MaskIndia #PolicyCh #ByFemBiochemist

'PM N Modi wore a.homemade cloth mask (HCM)..change from..earl. posit..Behind India's pol. ch. & a push for
mass use of HCM for more than a billion people is a little-known female biochemist..Shailaja V Gupta, 58..a
scientist in the office of India's principal scientific adviser.."People living in slums, for example, need a local,
cheap & simple solution and that is where the HCM can make a difference."..The position of the WHO is that
there isn't much evidence..masks as a protective measure..Asian countries, including Hong Kong & China,
have made masks compulsory..those infected not showing symptoms, masks are necessary to prevent the
unwitting spread of the virus..the US & UK, to make wearing masks mandatory.."When the pandemic broke
out in India, Ms Gupta helped prepare a manual on how to make masks at home, got it translated into 22
official Indian languages and relentlessly pushed for making HCM an integral part of the strategy to counter
the virus..efficacy of face masks in international journals..re-usable HCM costs few rupees (< 3 cents)..disp.
surgical masks,..cost 10 rupees apiece..N95 masks..cost ~500 rupees - > a typical daily-wager makes in a
day..20 million HCM..already made by..78,000 self-help groups in 27 states.'

https://www.bbc.com/news/world-asia-india-52270444

Jack Ma: The billionaire trying to stop coronavirus (and fix China's reputation)
By Celia Hatton BBC News

26 April 2020
VIA:
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Ferez Soli Nallaseth, M.S., Ph.D.
Founding President, CEO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#COVID19 #PRCPresXiJinjing #BillionJackMa #DomIntPolicyEquilib #MedivacSuppliesTo150Countries
#GlobalLeadership #FillingVacOfAmerFirst 'The richest man in China..every one of his posts has been
devoted to his unrivalled campaign to deliver medical supplies to almost every country around the world..to
more than 150 countries so far, sending face masks and ventilators to many places that have been elbowed
out of the global brawl over life-saving equipment..But..aren't sure what he's getting himself into. He appears
to be following China's diplomatic rules, particularly when choosing which countries should benefit from his
donations, but his growing clout might put him in the crosshairs of the jealous leaders at the top of China's
political pyramid..Candid, a US-based philanthropy watchdog..puts Alibaba 12th on a list of private Covid-19
donors..Ma..Alibaba foundations..airlifting supplies to Africa, Asia, Europe, Latin America and even to ..Iran,
Israel, Russia and the US..Ma's donations are following Party guidelines: there is no evidence that any of the
Jack Ma and Alibaba Foundation donations have gone to countries that have formal ties with Taiwan..Ma's
donations are following Party guidelines: ..any of the Jack Ma and Alibaba Foundation donations have
gone'..CONTD IN COMMENTS any of the Jack Ma and Alibaba Foundation donations have gone to countries
that have formal ties with Taiwan..all of the foundations' shipments dispatched from China appear to have
been gratefully received..As Ma soaks up praise, Xi faces persistent questions about how he handled the early
stages of the virus and where, exactly, the outbreak began..the Chinese government has certainly done what it
can to capitalise on Ma's generosity..China might just need a popular global Chinese figure so much that Ma
has done what no one else can: make himself indispensable.."Here's the one key takeaway from all that
happened with Jack Ma and Africa: he said he would do something and it got done," exp. Eric
Olander.."They're taking a leadership role, the kind of thing they used to be done by the United States," he
says. "The most obvious past example is the response to Ebola, the Ebola outbreak in 2014..Chinese donors
are taking on that role with this virus.'

https://www.bbc.com/news/world-asia-china-52325269

Posted on LinkedIn by EU
European Commission

915,341 followers

We have come together against the coronavirus! @ The pandemic is affecting every single country in the
world. It has brought heartache and heartbreak, pain and suffering to millions of people. It has put enormous

strain on healthcare and welfare systems, but it has also brought the best out of humanity.
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Governments from across the world teamed up with health organisations and partners to contribute to the
worldwide pledging marathon, which will run until the end of May.

We at the European Commission have mobilised €1.4 billion for the Coronavirus Global Response. All
together, we raised €7.4 billion ($8 billion) in initial funding to develop diagnostics, treatments and vaccines

and make them accessible for everyone globally. But this is only the beginning.

After governments, civil society and people worldwide need to join in, in a global mobilisation of hope and

resolve. This is the true power of unity and humanity. The world is united against the coronavirus, and the
world will win! More about this initiative: https://europa.eu/!DB63H

#UnitedAgainstCoronavirus #Coronavirus #COVID19

https://ec.europa.eu/commission/presscorner/detail/en/ip 20 797

Coronavirus Global Response: €7.4 billion raised for universal access to vaccines
Page contents

Today, the Commission registered €7.4 billion, equivalent to $8 billion, in pledges from donors worldwide
during the Coronavirus Global Response pledging event. This includes a pledge of €1.4 billion by the
Commission. This almost reaches the initial target of €7.5 billion and is a solid starting point for the
worldwide pledging marathon, which begins today. The aim is to gather significant funding to ensure the
collaborative development and universal deployment of diagnostics, treatments and vaccines against
coronavirus.

President of the European Commission, Ursula von der Leyen, said: “Today the world showed extraordinary
unity for the common good. Governments and global health organisations joined forces against coronavirus.
With such commitment, we are on track for developing, producing and deploying a vaccine for all. However, this
is only the beginning. We need to sustain the effort and to stand ready to contribute more. The pledging
marathon will continue. After governments, civil society and people worldwide need to join in, in a global
mobilisation of hope and resolve.”

The pledging event was co-convened by the European Union, Canada, France, Germany, Italy (also incoming
G20 presidency), Japan, the Kingdom of Saudi Arabia (also holding the G20 presidency), Norway, Spain and
the United Kingdom. The initiative is a response to the call from the World Health Organization (WHO) and a
group of health actors for a global collaboration for the accelerated development, production and equitable
global access to new coronavirus essential health technologies. The Coronavirus Global Response Initiative is
comprised of three partnerships for testing, treating and preventing underpinned by health systems
strengthening.

An ongoing pledging marathon

Today is an extraordinary achievement but also the start of a process to mobilise more resources. The initial
target of €7.5 billion will not be enough to ensure the distribution of coronavirus health technologies
worldwide, as this involves significant costs in terms of production, procurement and distribution.

To help reach the objectives of the Coronavirus Global Response, the European Commission is committing €1
billion in grants and €400 million in guarantees on loans through reprioritisation of Horizon 2020 (€1
billion), RescEU (€80 million), the Emergency Support Instrument (€150 million) and external instruments
(€170 million).

€100 million will be donated to CEPI and €158 million to the World Health Organization. EU-funded calls for
proposals and subsequent projects under Horizon 2020 will be aligned with the objectives of the three
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partnerships and subject to open access to data. Funding under RescEU will go towards the procurement,
stockpiling and distribution of vaccines, therapeutics and diagnostics.

Donors are invited to continue pledging to the Coronavirus Global Response. They can choose which priority
to donate to - Test, Treat or Prevent. They can also donate to the horizontal work stream of the Coronavirus
Global Response, aiming to help health systems in the world cope with the pandemic.

The Commission will soon announce the breakdown of the amount raised today and how much will go to
vaccines, therapeutics, diagnostics and health systems strengthening related to COVID-19.

A cooperation framework to align global efforts

A universal and affordable Access to COVID-19 Tools (ACT-Accelerator) was the main objective of the 24
April call to action from global health partners. For this, significant funding is needed, as well as a solid
collaborative structure, with a clarity of purpose to ensure that the donated money is put to good use and to
avoid fragmentation of efforts.

Based on discussions with public and private sector partners as well as non-profit organisations, the
European Commission proposes a collaborative framework for the ACT-accelerator global response. This
framework is designed as a coordination structure to steer and oversee progress made globally in
accelerating work on developing vaccines, therapeutics and diagnostics with universal access as well as
strengthening health systems as required for meeting these three priorities.

This collaboration framework is intended to be time-bound (2 years, renewable) and build on existing
organisations without creating any new structures. In the European Commission's view, it would bring
together partners like the WHO, the Bill and Melinda Gates Foundation, the Wellcome Trust and some of the
initial convenor countries as well as many recognised global health actors such as CEPI, Gavi, the Vaccine
Alliance, the Global Fund or UNITAID.

The core of the framework would be three partnerships based on the three priorities of the Coronavirus
Global Response. They gather industry, research, foundations, regulators and international organisations,
with a “whole-value-chain” approach: from research to manufacturing and deployment. The three
partnerships would work as autonomously as possible, with a transversal work stream on enhancing the
capacity of health systems and knowledge and data sharing.

The Commission registers and keeps track of pledges up until end of May but will not receive any payments
into its accounts. Funds go directly to the recipients. Recipients will, however, not decide alone on the use of
the donation, but deploy it in concertation with the partnership.The commitment is for all new vaccines,
diagnostics and treatments against coronavirus to be made available globally for an affordable price,
regardless of where they were developed.

Next steps

The global response must also include civil society, and the global community of citizens. For that reason, the
European Commission is joining forces with NGOs such as Global Citizen and other partners.

The Global Vaccines Summit that Gavi, the Vaccine Alliance, will organise on 4 June will mobilise additional
funding to protect the next generation with vaccines. As the world relies on Gavi's work for making
vaccination available everywhere, the success of Gavi's replenishment will be crucial to the success of the
Coronavirus Global Response.

Background
The Coronavirus Global Response builds on the commitment made by G20 leaders on 26 March.

Grounded in a vision of a planet protected from human suffering and the devastating social and economic
consequences of the coronavirus, an initial group of global health actors launched a call to action for global
collaboration for the accelerated development, production and equitable global access to new coronavirus
essential health technologies.
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https://www.who.int/who-documents-detail/access-to-covid-19-tools-(act)-accelerator

On 24 April, the World Health Organization (WHO) and an initial group of health actors launched a
collaboration for the accelerated development, production and equitable global Access to COVID-19 Tools -
the ACT Accelerator. Together, they issued a call to action.

The European Commission responded to this call by joining forces with global partners to host a pledging
event - the Coronavirus Global Response Initiative - as of 4 May 2020.

Funding, including the EU contribution, pledged since 30 January 2020 - the date when the WHO declared
coronavirus a global health emergency - will be counted as part of the Coronavirus Global Response funding
target with the commitment that these will contribute to and align with the ACT-Accelerator framework.

For More Information

Coronavirus Global Response website

Questions and Answers: the Coronavirus Global Response
Factsheet - The Coronavirus Global Response

The Commission's Coronavirus Response

https://ec.europa.eu/commission/presscorner/detail/en/ip 20 797

(3) Squash and the (SARS-CoV-2) virus induced COVID - 19 Pandemic (2020)(How and when
should we begin playing Squash? As with everything in the post COVID-19 world - considering the
stakes - very slowly and carefully!):

(i) Roundup of select articles (and/or comments) covering the relevant news and issues on the courts, by Alan
Thatcher, Ferez S. Nallaseth, James Roberts, Richard Millman, Harry Leitch, Amanda Sobhy, Jahangir Khan,
Sourav Ghosal, Jerome Elhaik, Maria Toor Pakai, Rod Bannister, Nick Mattew, Daryl Selby, Laura Massaro,
Danny Lee, Alex Wall, Tony Griffin, Alexia Clonda, Alex Wan, (ii) Economic Impact of Pandemic (Specific topic #
6), (iii) Comments on a proposal offsetting the economic impact of the pandemic on Squash (comments
extracted from article in Squash Mad entitled ‘How we can approach a ‘New Normal’ in Squash..,” by Richard
Millman)

(a) Italian report ranks squash among the most ‘risky’ sports for COVID-19 infection

By JAMES ROBERTS - Squash Mad Correspondent
Posted on May 9, 2020

Indeed, in the case of Switzerland, clubs are set to re-open from this Monday, albeit following a set of strict
health guidelines and only allowing certain drills or routines for two-player scenarios which seek to maintain a
reasonable distance between the two players.

However, the recent publication of a study undertaken by the Polytechnic University of Turin could prove to
pour some cold water over such notions, or at the very least provoke the exercise of a lot more caution.

The report called “Restarting Sport Safely” was commissioned by the Italian National Olympic Committee and
sought to evaluate the potential for spread of Coronavirus with every imaginable sporting discipline - 387 of
them to be precise so it is a very comprehensive study.

.The study was undertaken with the full cooperation of all the sports governing bodies, who each completed a
questionnaire covering all the risk factors. The findings then were used to produce a sort of league table for the
dangers of spreading the virus, with a risk score allocated to each sport from 0 to 4: 0 = no risk, 1 =low risk, 2 =
average risk, 3 = high risk, 4 = very high risk.
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.Sports deemed the lowest risk by scoring near to 0 include golf, tennis, horse riding, fishing and sailing. In the
low risk bracket with a score around 1 are swimming and cycling, whilst water polo and beach volleyball come
in with a moderate risk score of 2. Sports gaining a high-risk score of 3 include football and fencing. However,
the list of sports scoring the maximum high-risk score of 4 features boxing, volleyball, basketball and most
notably squash.

Squash it seems scored highly on the risk scale for a variety of reasons, most notably the confined space, the
proximity of the players to each other and the incidence of heavy breathing and sweating.

Although this report has been produced for the Italian government, it perhaps shines a bit of light on how other
countries could progress in terms of allowing the resumption of competitive and leisure sport, bearing in mind
the desire to avoid a ‘second spike’ of infection. The Italian newspaper Il Fatto Quotidiano speculates that only
sports classed as zero or low risk will be permitted to resume first off in Italy.

Notable too is the classification of football as high risk, which could deal a blow to any notion of football
completing seasons any time soon. Even sports like tennis, classed as virtually zero risk, might have to be
radically different to how it was.

11 Comments

(b) Clubs must hold pilot trials to satisfy safety rules before a full reopening

By ALAN THATCHER - Squash Mad Editor

Squash clubs appear to have been given permission to reopen in a restricted fashion on July 25
following today’s government announcement, although this seems to be a date for launching a selective
trial process to guarantee safety for players and club staff members. England Squash say they will
release plans next week but suggest that safe distancing will need to apply.

Culture Secretary Oliver Dowden confirmed today that outdoor sports, including team games, will be able to
restart in stages from this weekend, with indoor venues to follow on July 25.

However, all facilities will have to follow distancing guidelines introduced following the spread of the Covid-19
pandemic.

Dowden stated that indoor clubs will need to hold “pilot” trial sessions before being allowed to fully reopen.
“Sports will publish sport-specific guidance,” he said.

Gyms have been instructed to allow 100 square feet per person, so how that kind of advice will translate to
squash facilities is currently unclear.

Squash, of course, has been rated as a “high-risk activity” in a number of recent medical surveys because
potentially infectious droplets of breath can be trapped inside poorly ventilated courts.

Today’s announcement will apply to England only. The Scottish government confirmed that indoor sports
would have to continue to wait. Irish Squash was given the green light to return to full play last week but they
has chose to adopt a more cautious approach, with solo hitting and two-player training sessions that observe
safe distancing protocols.

Sport England chief executive Tim Hollingsworth has welcomed the government’s announcement that
recreational sport can continue its return on a larger scale, and that gym and leisure facilities are set to reopen.

In a Sport England statement, Hollingsworth said: “The Secretary of State for Digital, Culture, Media and Sport,
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Oliver Dowden, announced today that:

e indoor gyms, leisure facilities and swimming pools will be able to reopen from 25 July

outdoor pools and cricket can begin this coming weekend

e the return of team sports will be facilitated by the relevant national governing body having their own
sport-specific guidance approved by government.

“For the millions of people who have missed going to the gym, playing their favourite sport indoors, heading
for a swim or training with their team-mates, today’s news is an important step forward and testament to the
hard work so many have put in to preparing to restart and reopen,” he said.

“Now, more than ever, there is recognition of the vital role sport and activity plays in supporting people’s
physical and mental health so there is a massive opportunity as we emerge from lockdown to truly embrace
the idea that exercise is essential to our wellbeing and to recognise the opportunities all around us to be more
active.

“We are also acutely aware that many providers, specifically public leisure centres which are such valuable
assets in their communities, are facing significant financial challenges and many are at risk of being unable to
reopen fully or may remain closed.

“Indoor facilities will need to prepare for reopening, so as the sport and physical activity sector gets ready for
the continuing ‘return to play’, we’ve collated advice, guidance and resources (below) to help.

“With advice likely to evolve as restrictions change, we’ll monitor and update our guidance to ensure it’s in line
with the what the government is advising and we’'ll continue to listen to providers when they tell us what
resources will help most.

“We will continue to work closely with government and key partners to help these operators to get as much as
support as possible.”

England Squash has been contacted for a statement. In a post on Twitter, they said: “The UK Government has
just announced that indoor sports facilities in England can reopen from 25th July with social distancing in
place.

“In the meantime, we are interpreting the newly-released Government guidance. We will finalise and release
full guidance for clubs and venues to facilitate safe play next week.”

Mike Hegarty, a director of Lexden Rackets and Fitness Club in Colchester, has offered to make the club
available to England Squash for testing procedures.

Government figures today revealed that another 85 people have died after testing positive for coronavirus in
the UK, taking the total number of deaths to 44,602 from 288,000 cases of infection.

In America, College sports programmes have been cancelled for the remainder of this year and a number of
universities, including Stanford and Brown, have axed their squash teams in a bid to save money.

The USA has so far seen more than three million cases of coronavirus, with 134,000 deaths. In New York,
where the iconic Tournament of Champions is due to take place early next year, there have been 400,000
infections and 32,000 deaths. Neighbouring New Jersey has 176,000 cases of infection with 15,000 deaths.

+++ UK Government advice published today for providers of grassroots sport and indoor indoor gym and
leisure facilities

Posted on July 9, 2020

https://squashmad.com /breaking-news/squash-on-trial-as-indoor-facilities-are-allowed-to-reopen-

in-uk-on-july-25/
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(c)Laura leads my lockdown recovery as the squash world waits to reopen

By ALAN THATCHER - Squash Mad Editor
Posted on April 30, 2020

https://squashmad.com/breaking-news/alan-thatcher-squash-faces-a-rocky-road-to-reopening-as-

france-and-new-zealand-lead-the-way/

(d) What day is it? Where am I? If you are losing track of time during the coronavirus lockdown, join
the club

Right now, under lockdown, my domestic priorities are mowing the lawn every week, nurturing my rhubarb,
chasing the squirrels off the bird feeders and strengthening the fences to stop the neighbouring cats getting
into the garden when the blue tits fledge.

Despite being unable to set foot on a court, I am still heavily occupied on the squash front.

DAY "7

On a personal level, I am planning World Squash Day to go ahead on the published date in October (10/10/20)
and hoping to confirm a date to rearrange the Colin Payne Kent Open, sponsored by Trident Machines, at
Tunbridge Wells, possibly in September.

Decisions concerning health and hygiene will remain top of the agenda for everyone, as federations across the
world discuss the prospect of reopening.

Articles by James Roberts, Rod Bannister and Richard Millman published here on Squash Mad in the past few
days (with some interesting medical and scientific input from Dr Ferez Nallaseth and Mike Hegarty) suggest
that similar safeguarding measures will have to be applied in different hemispheres.

[ have attached a list of links to all those articles and many more at the foot of this column.

[ am proud that Squash Mad provides a platform to share ideas and information across the globe, and, most
importantly, keep us all connected.

Related articles published here on Squash Mad:

Harry Leitch on the front line

Amanda Sobhy copes with a smile, a song and some fun workouts
Jahangir Khan leads the way as squash rallies round to help communities
Saurav Ghosal says India is on a war footing

Training goes on for French stars Victor Crouin and Bapriste Masotti
Maria Toor Pakai says being confined to home is nothing new

40


https://squashmad.com/breaking-news/alan-thatcher-squash-faces-a-rocky-road-to-reopening-as-france-and-new-zealand-lead-the-way/
https://squashmad.com/breaking-news/alan-thatcher-squash-faces-a-rocky-road-to-reopening-as-france-and-new-zealand-lead-the-way/
https://squashmad.com/breaking-news/scotland-international-harry-leitch-on-life-on-the-front-line-in-fight-against-covid-19/
https://squashmad.com/breaking-news/amanda-sobhy-coping-with-coronavirus-lockdown-with-a-smile-a-song-and-some-fun-workouts/
https://squashmad.com/breaking-news/coronavirus-jahangir-khan-leads-the-way-as-squash-rallies-round-to-help-communities/
https://squashmad.com/breaking-news/saurav-ghosal-india-is-on-a-war-footing-but-we-must-all-contribute-to-keep-squash-clubs-alive/
https://squashmad.com/breaking-news/victor-crouin-and-baptiste-masotti-france-on-lockdown-but-training-still-goes-on/
https://squashmad.com/breaking-news/maria-toorpakai-being-confined-to-home-is-nothing-new-i-was-locked-away-for-three-years-when-i-had-death-threats-from-the-taliban/

Rod Bannister looks at different scenarios to relaunch the game in Australia

French Resistance to the Covid-19 threat

Back to the future with Richard Millman in America (plus some fascinating medical
responses)

James Roberts on how UK clubs are coping: Part 1

James Roberts on how UK clubs are coping: Part 2
Hard-up coach says: I can’t pay my rent

How the Selby family are dealing with life without squash

WSF praise vitality of players and clubs during lockdown
Nick Matthew and Daryl Selby launch Lockdown Chat Show

Danny Lee and Alex Wall make music to raise money and raise spirits
Tony Griffin: Lockdown leads to debate on gender equality in squash

No international sport without a vaccine

Malaysia asks for World Juniors to be postponed, not cancelled

British Open a major casualty as PSA extends lockdown

Alexia Clonda: No more blokey jokes as Australia shuts down

UK clubs in the dark after shutdown order

How the lockdown began in squash (including Alex Wan in Singapore)
Canary Wharf final gave us an epic to remember
Canary Wharf and Black Ball Open allowed to finish as PSA announce shutdown

Plus: Laura Massaro and yoga
Posted on April 30, 2020

Like this Article? Share it!
About The Author

Alan Thatcher

Founder of World Squash Day, Squash Mad and the new Squash 200 Partnership, building clubs of the future.
Founder of the Kent Open and co-promoter of the St. James's Place Canary Wharf Classic. Author and Public
Speaker.

https://squashmad.com /breaking-news/alan-thatcher-squash-faces-a-rock

france-and-new-zealand-lead-the-way/
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https://squashmad.com/breaking-news/australia-rod-takes-to-the-streets-as-clubs-are-closed-down/
https://squashmad.com/breaking-news/the-french-resistance-to-the-covid-19-threat/
https://squashmad.com/breaking-news/back-to-the-future-if-and-when-squash-courts-reopen/
https://squashmad.com/breaking-news/uk-squash-clubs-battle-for-covid-19-survival-part-one/
https://squashmad.com/breaking-news/uk-squash-clubs-battle-for-covid-19-survival-part-two/
https://squashmad.com/breaking-news/coronavirus-coaching-and-cash-coaches-share-their-views-on-the-shutdown/
https://squashmad.com/breaking-news/how-the-selby-family-is-coping-with-the-coronavirus-lockdown/
https://squashmad.com/breaking-news/wsf-praise-vitality-of-clubs-and-players-during-coronavirus-lockdown/
https://squashmad.com/breaking-news/nick-matthew-and-daryl-selby-launch-online-chat-show-during-squash-lockdown/
https://squashmad.com/breaking-news/danny-lee-and-alex-wall-making-music-to-raise-money-and-our-spirits/
https://squashmad.com/breaking-news/how-evolution-in-coaching-must-lead-to-gender-equality/
https://squashmad.com/breaking-news/how-evolution-in-coaching-must-lead-to-gender-equality/
https://squashmad.com/breaking-news/malaysia-asks-for-world-juniors-to-be-postponed-not-cancelled/
https://squashmad.com/breaking-news/british-open-a-major-casualty-as-psa-extends-world-tour-shutdown/
https://squashmad.com/breaking-news/coronavirus-no-more-blokey-jokes-as-australia-shuts-down/
https://squashmad.com/breaking-news/prime-minister-orders-uk-sports-clubs-to-close/
https://squashmad.com/breaking-news/how-squash-is-coping-with-covid-19-pandemic/
https://squashmad.com/breaking-news/respect-at-the-heart-of-canary-wharf-epic-between-mohamed-elshorbagy-and-ali-farag/
https://squashmad.com/breaking-news/canary-wharf-and-black-ball-will-carry-on-but-psa-suspend-world-tour-until-end-of-april-due-to-covid-19-virus/
https://squashmad.com/breaking-news/news-template-alan-thatcher-11/
https://squashmad.com/author/admin/
https://squashmad.com/breaking-news/alan-thatcher-squash-faces-a-rocky-road-to-reopening-as-france-and-new-zealand-lead-the-way/
https://squashmad.com/breaking-news/alan-thatcher-squash-faces-a-rocky-road-to-reopening-as-france-and-new-zealand-lead-the-way/

(e) How we can approach a ‘new normal’ in squash: with masks and gloves compulsory to
start with

By RICHARD MILLMAN - Squash Mad Correspondent
Posted on April 27, 2020

While we are hunkered down, staying home to allow our amazing front line workers in the hospitals,
ambulances, police, armed forces etc to do their brave and essential work in combatting this terrible
virus, we cannot but cast our worried minds toward the survival of our beloved game.

We don’t yet know if we will have vaccines, anti-body testing, plasma donations or indeed whether or not we
will be able to become reinfected having once had the Covid-19 virus.

We do know that unless we meticulously take steps to protect our fellows and ourselves, whatever activities
we engage in outside our own homes could, potentially, lead to spread of the disease and a spike in infections
and - horrifically - deaths.

But. We must prepare our sport for the day that we can begin to approach the ‘new normal’ in the history of
squash.

16 Comments

(ii) Economic Impact of the Pandemic on Squash (Included in specific segment/topic # 6)

(iii) Extracted comments on a proposal offsetting the economic impact of the pandemic on
Squash (comments extracted from article, by Richard Millman),

Ferez S. Nallaseth, PhD

April 29,2020 at 4:10 pm
Dear Alan, Richard and Mike,

The point that Richard raised regarding the economic impact that quarantine has on the very fabric of the
game requires more discussion. Something that should be more fully included but in a separate discussion
from the questionable wisdom of taking the court with a partner in the immediate future. That is before any
understanding of the COVID-19 containment measures have crystallized. This issue is the deep and
destructive economic impact of COVID-19 that is inflicted on Squash.

That this issue is expected from Squash being a part of all affected human activities on the planet neither
lessens the pain nor the existential threat that it poses for the game.

All this may already be under discussion in the WSF and the PSA but nevertheless bears airing out in the
community. As Richard and others have pointed out those who represent the very foundation of Squash are
most threatened by the loss inflicted by the necessity of quarantine induced by COVID-19. Those who are
Touring and Teaching Pros, Club Owners, Managers, Amateur Competitors, Equipment Manufacturers and
Sales, Communications, Public Relations and Publication Personnel are most threatened. A collapse of Squash
leading to their migration into other professions or activities might lead to an impact from which the game
could not possibly recover.

One possible counterbalance to the impending crisis is for the Global Squash community to put together a
small New Deal or Marshall Plan tailored for Squash. The Global Squash community is 20 million strong and is
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represented in at least 185 countries (US Squash, https://www.ussquash.com/squash-facts/). Voluntary
donations from Players and or their families that are commensurate with economic backgrounds would likely
produce a reasonable sum which could be partially and immediately used for ameliorating the current crisis.
Another partial sum could simultaneously be placed in an escrow fund for all such crisis in the future. The
accumulating interest could be re-invested in the escrow fund as well as being applied to meeting the current
crisis.

Nations, Families and Donors are more likely to donate to this existential crisis than they are to say, a more
abstract concept such as growing the game!

To ensure equitable distributions (which is more a matter of perception than actual concern), the
distributions would be determined by representatives of donors, players, club owners, nations, etc... Again it
is important to re-direct some capital while awaiting accretion of funds and interest could be recruited for
immediate needs.

Also Players, Pros, Club Owners in nations/societies with economic safety nets might be able to wait a little
longer for funds than those in nations without such economic safety nets.

All this needs a brief but detailed discussion before actual implementation. However, emergency funds could
be released immediately.

Kind regards,
Ferez

Alan Thatcher May 1, 2020 at 9:54 pm

Ferez

This is a fascinating idea and deserves further debate.

It would be interesting to see if any individual or group steps forward and offers to manage such a project.
Just one point: the much-touted figure of 20 million players is a little over-optimistic.

Alan

Ted Gross May 1, 2020 at 11:25 pm
Ferez, you're an optimist!
My sense is the only way we get out of this mess is if we can instantly test all players entering a facility.

Ferez S. Nallaseth, MS, PhD May 2, 2020 at 12:17 pm

Ted,
As he was the author, [ think that you meant to address this to Richard.
But I'll use it as an opportunity to give you some information.

But testing will not reveal transmission of the virus on on clothes, etc..Or the virus picked up by contact with
hard surfaces and transmitted before it elicits an immune response or infection detected with tests. I think
that the virus is viable as an infectious particle for at least 24 hours. Many different forms of contact on hard
surfaces, door handles etc.. can occur.

So the only real out is for at least 60% of the Global Population to either become infected and develop
antibodies or to be immunized with a vaccine.

A reportreleased yesterday from the University of Minnesota estimated that this would take a minimum of 2
years!
F
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Ted Gross May 3, 2020 at 6:24 am

Ferez I don’t see the donation program happening. My sense is squash players are tight with their money
unless an urban program is involved.

Ferez S. Nallaseth, MS, PhD May 3, 2020 at 11:53 am

Ted,

You might well be right. But it should be voted on by the Leadership in the Squash community. Even if 50% of
the Squash Community by that it means, Players, Coaches, Clubs, Teams, Families and Friends appreciated
that we have far greater resources as a whole than the sum of our parts (members) this would be progress.
Correspondingly, the greater the participation shrinks the necessary donation per participant without
diminishing the sum into insignificance.

It would amplify and make available finances and so resources which would stabilize the community
considerably in a post COVID-19 world.

After all at the end of WWII, the United States was preoccupied with losses of families and rebuilding. To put
it mildly it was strapped for cash. There were those who were inward looking. Yet General and Secretary of
State George Marshall and President Harry Truman understood the vital importance of the Marshall Plan to
rebuilding a Free and Strong Europe. They led the recovery!

[ am not convinced that this is the option of choice - but it certainly merits informed discussion!
Best,
Ferez

Ted Gross May 3, 2020 at 9:04 pm

Ferez in my view the afflicted group that you mention should seek another line of work for the time being,
since it's questionable whether squash will return as we know it.

Ferez S. Nallaseth, MS, PhD May 3, 2020 at 9:23 pm

Ted,

You may be absolutely correct - certainly in that nothing, let alone Squash, will bear resemblance to the Pre-
Pandemic World.

However, my admittedly limited understanding of the rationale of such things as insurance and pension funds
allows for creating the specified safety net for Squash Players. Namely the costs and burdens of a few
accidents and job losses are borne by the majority of Insured who are safe if not prospering. Eventually
contributions from these ‘many’ pull the ‘few’ at risk to safety.

In this case the shared resources of ‘the many’ in the international community deposited in an escrow fund,
would far exceed the individual personal or national resources of ‘the few’. As a consequence donations
themselves, though commensurate with socioeconomic status, also would not have to be unaffordable.

Of course the ‘devil is in the details!’ It may already be too late to start. But in all fairness, all this will have to
be worked out by sociopolitically and socioeconomically progressive Economists, Financiers, Bankers and
Insurers. Preferably those who have an affinity for Squash!

(iv) Via Alan Thatcher

More than 100 infections linked to fitness classes in South Korea, study finds
By Arman Azad
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Updated 1:14 AM ET, Mon May 18, 2020

(CNN)Indoor fitness classes could provide a route for spreading coronavirus, researchers in South Korea
report.

They found evidence that a single, intense dance workshop led to the spread of Covid-19 to 112 different
people.

The infections aren't recent -- the class was held in February and the cases were all identified by March 9 --
but the new research offers insight into how rapidly coronavirus can spread in enclosed spaces.

Almost 30 instructors participated in the original workshop, held in Cheonan, South Korea. They trained
intensely for four hours, and while none had symptoms at the time, eight instructors eventually tested
positive for the virus.

Content by CNN Underscored
Get meat delivered to your doorstep with these services

Dreaming of an indulgent porterhouse for two? Want to be surprised by a mixture of tasty meats,
monthly?These delivery services will keep you well-fed as long as you like.

"All were asymptomatic on the day of the workshop," the team at Dankook University Hospital wrote in the
journal Emerging Infectious Diseases.

A person who was Covid-19 positive attended a church service and exposed 180 people, officials say

"By March 9, we identified 112 Covid-19 cases associated with fitness dance classes in 12 different sports
facilities in Cheonan," they wrote.

Half of the cases were the result of direct transmission from instructors to students, and some people went on
to infect others outside of class.

"The instructors and students met only during classes, which lasted for 50 minutes two times per week, and
did not have contact outside of class. On average, students developed symptoms 3.5 days after participating in
a fitness dance class," the Dankook team wrote.

https://www.cnn.com/2020/05/18/health /fitness-classes-coronavirus-korea-wellness/index.html

(4)Multiple dimensions of the COVID - 19 Pandemic: (i) Overview: How can the virus be
stopped? How long can the Pandemic Last? (ii) Dynamics of transmission: infections and
transmission, infections and dispersal of the virus by symptomatic and asymptomatic patients,
fetuses, children and elderly or weakened individuals are likely or known to be, infected, (iii)Social
distancing, glove and mask utility, contact tracing, isolation, testing - all vital in ‘Flattening the
Curve’ and so preventing saturation of Health/Medical resources, (iv) Lack of: Pandemic
containment research labs, availability of PPEs, Ventilators, Testing kits and Vaccine - complexities
and development, results and the known the leakage of masks were thought to be serious
impediments to managing crises in its early days and directly responsible for magnitude of
infections and fatalities of Pandemic, (v) Projection of aerosols beyond the current 6 feet (even
continuing beyond 12 feet) of social distancing; (viral) matter, (vi)Viability of the virus on hard or
inanimate (hard, wooden and metallic) surfaces for up to 72 hours, (vii) Testing kits and vaccine
development: reliability of tests and accuracy of numbers recovered from testing, (viii) What does
‘Herd Immunity’ mean - is it working? Apparently not in France and Spain, (ix) Slowing the COVID-
19 Pandemic with at least 70% of the population attaining immunity to SARS-CoV-2 coronavirus
either conferred by vaccines or recovery post-infection by ‘Herd Immunity’ - which still does not
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mean that a second infection cannot occur, (x) Resistance to immune systems in immune-privileged
tissues undermined and the mutated virus avoiding vaccines/immune-surveillance subverting a
major arm of detection, testing and vaccination, (xi) Dangers of reopening too soon - second and
third waves of infections, endemic COVID-19 in pockets of populations allowing 2nd and 3rd waves
currently underway and expected to peak in the flu season with the full impact of twin impacts

(i)Overview: How can the virus be stopped? How long can the Pandemic Last?

The Virus Can Be Stopped, but Only With Harsh Steps, Experts Say

Scientists who have fought pandemics describe difficult measures needed to defend the United States against
a fast-moving pathogen.

By Donald G. McNeil Jr.
e Published March 22, 2020Updated March 25, 2020

Terrifying though the coronavirus may be, it can be turned back. China, South Korea, Singapore and Taiwan
have demonstrated that, with furious efforts, the contagion can be brought to heel.

Whether they can keep it suppressed remains to be seen. But for the United States to repeat their successes
will take extraordinary levels of coordination and money from the country’s leaders, and extraordinary levels
of trust and cooperation from citizens. It will also require international partnerships in an interconnected
world.

There is a chance to stop the coronavirus. This contagion has a weakness.

Although there are incidents of rampant spread, as happened on the cruise ship Diamond Princess, the
coronavirus more often infects clusters of family members, friends and work colleagues, said Dr. David L.
Heymann, who chairs an expert panel advising the World Health Organization on emergencies.

No one is certain why the virus travels in this way, but experts see an opening nonetheless. “You can contain
clusters,” Dr. Heymann said. “You need to identify and stop discrete outbreaks, and then do rigorous contact
tracing.”

https://www.nytimes.com/2020/03 /22 /health/coronavirus-restrictions-us.html

New report says coronavirus pandemic could last for two years - and may not subside until
70% of the population has immunity
By Christopher Brito

May 2, 2020 / 9:24 AM / CBS News

As coronavirus restrictions around the world are being lifted, a new report warns the pandemic that has
already killed more than 230,000 people likely won't be contained for two years. The modeling study from
the Center for Infectious Disease Research and Policy (CIDRAP) at the University of Minnesota also says that
about 70% of people need to be immune in order to bring the virus to a halt.

For the study, experts looked at eight major influenza pandemics dating back to the 1700s, as well as data
about the new coronavirus, to help forecast how COVID-19 may spread over the coming months and years.
Out of the eight past flu pandemics, scientists said seven had a second substantial peak about six months after
the first one. Additionally, some had "smaller waves of cases over the course of 2 years" after the initial
outbreak.
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A key factor in their prediction for the current pandemic revolves around herd immunity, which refers to the
community-wide resistance to the spread of a contagious disease that results when a high percentage of
people are immune to it, either through vaccination or prior exposure.

Coronavirus: The Race To Respond

NRA lays off dozens and shuts down fundraising amid coronavirus
Gottlieb says coronavirus mitigation "didn't work as well as we expected”
Illinois governor faults White House for testing supply shortages
Transcript: Gilead CEO Daniel O'Day on "Face the Nation"

"The length of the pandemic will likely be 18 to 24 months, as herd immunity gradually develops in the
human population,” the report says. "Given the transmissibility of SARS-CoV-2" — the virus that causes
COVID-19 — "60% to 70% of the population may need to be immune to reach a critical threshold of herd
immunity to halt the pandemic.”

It will take time to reach that point, since data from blood tests show only a small fraction of the overall
population has been infected so far, and a possible vaccine is still months if not a year or more away. It is
not yet clear whether people who've recovered from the infection will be immune or how long such
protection would last.

The report lays out several possible scenarios, including one in which a larger wave of illnesses may
happen in the fall or winter of 2020 and then subsequent smaller waves in 2021. The researchers say this
model — similar to the pattern seen in the devastating 1918 Spanish flu pandemic — would "require the
reinstitution of mitigation measures in the fall in an attempt to drive down spread of infection and prevent
healthcare systems from being overwhelmed."

Two other scenarios in the report involve either recurring peaks and valleys of outbreaks, or smaller waves of
illness over the next two years.

In any case, the researchers said people must be prepared for "at least another 18 to 24 months of significant
COVID-19 activity, with hot spots popping up periodically" in different geographic areas.

As the virus continues to circulate among the human population and outbreaks finally start to wane, they say
it will likely "synchronize to a seasonal pattern with diminished severity over time."

First published on May 1, 2020 / 2:24 PM

© 2020 CBS Interactive Inc. All Rights Reserved.

(ii) Dynamics of transmission: infections and transmission, infections and dispersal of the
virus by symptomatic and asymptomatic patients, fetuses, children and elderly or
weakened individuals are likely or known to be, are re-infections possible? (In this as well
as other specific sub-sections 4 (ii) - 4 (xvi)

Projecting the transmission dynamics of SARS-CoV-2 through the postpandemic period

Science 14 Apr 2020:
eabb5793
DOI: 10.1126/science.abb5793
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Abstract

It is urgent to understand the future of severe acute respiratory syndrome-coronavirus 2 (SARS-CoV-2)
transmission. We used estimates of seasonality, immunity, and cross-immunity for betacoronaviruses 0C43
and HKU1 from time series data from the USA to inform a model of SARS-CoV-2 transmission. We projected
that recurrent wintertime outbreaks of SARS-CoV-2 will probably occur after the initial, most severe
pandemic wave. Absent other interventions, a key metric for the success of social distancing is whether
critical care capacities are exceeded. To avoid this, prolonged or intermittent social distancing may be
necessary into 2022. Additional interventions, including expanded critical care capacity and an effective
therapeutic, would improve the success of intermittent distancing and hasten the acquisition of herd
immunity. Longitudinal serological studies are urgently needed to determine the extent and duration of
immunity to SARS-CoV-2. Even in the event of apparent elimination, SARS-CoV-2 surveillance should be
maintained since a resurgence in contagion could be possible as late as 2024.

https://science.sciencemag.org/content/early/2020/04 /24 /science.abb5793

In rare cases, coronavirus might ail children

Pediatric multisystem inflammatory syndrome— a serious condition in children that has been compared with
an illness called Kawasaki disease — seems to be linked to the coronavirus. Physicians in Bergamo, at the
heart of the COVID-19 outbreak in Italy, report a 30-fold increased incidence of Kawasaki-like disease. New
York governor Andrew Cuomo said this week that the syndrome has affected around 100 children in the
state, 2 of whom have died. Pediatricians stress that the problem is extremely rare, and most children who
have it get better. (BBC | 4 min read)

Reference: The Lancet paper

https://www.bbc.com/news/amp /health-

52648557?utm source=Nature+Briefing&utm campaign=a2b0b4f54f-briefing-dy-
20200514 &utm medium=email&utm term=0 c9dfd39373-a2b0b4f54f-43530905

VIA Alan Thatcher:

Coronavirus: The mystery of asymptomatic 'silent spreaders’
By David Shukman Science editor

31 May 2020

As the crisis has unfolded, scientists have discovered more evidence about a strange and worrying feature of
the coronavirus. While many people who become infected develop a cough, fever and loss of taste and smell,
others have no symptoms at all and never realise they're carrying Covid-19.

Researchers say it's vital to understand how many are affected this way and whether "silent spreaders"” are
fuelling the pandemic.

When people gathered at a church in Singapore on 19 January, no-one could have realised that the event
would have global implications for the spread of coronavirus. It was a Sunday and, as usual, one of the
services was being conducted in Mandarin. Among the congregation at The Life Church and Missions, on the
ground floor of an office building, was a couple, both aged 56, who'd arrived that morning from China.

As they took their seats, they seemed perfectly healthy so there was no reason to think they might be carrying
the virus. At that time, a persistent cough was understood to be the most distinctive feature of Covid-19 and it
was seen as the most likely way to transmit it. Having no symptoms of the disease should have meant having
no chance of spreading it.
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The couple left as soon as the service was over. But shortly afterwards, things took a turn for the worse, and
in a wholly confusing way. The wife started to become ill on January 22, followed by her husband two days
later. Because they had flown in from Wuhan, the epicentre of the outbreak, that was no big surprise.

But over the following week, three local people also came down with the disease for no obvious reason,
leading to one of Singapore's first and most baffling coronavirus cases. Working out what had happened
would lead to a new and disturbing insight into how the virus was so successfully finding new victims.

Mobilising 'disease detectives'

"We were extremely perplexed,” says Dr Vernon Lee, head of communicable diseases at Singapore's Ministry
of Health. "People who didn't know one another somehow infected each other,” while showing no sign of
illness. This new batch of cases simply did not make sense, according to what was known about Covid-19
back then.

So Dr Lee and his fellow scientists, along with police officers and specialist disease trackers, launched an
investigation, generating detailed maps showing who was where and when. This involved the very best of the
process known as contact tracing - a version of which is getting under way now in the UK. It's seen as a vital
system for tracking down everyone involved in an outbreak and helping to stamp it out, and Singapore is
renowned for the skill and speed with which this is carried out.

Image copyright Getty Images Image caption Early in the pandemic, Singapore was seen as a shining example
of how to tackle the virus

Amazingly, within a few days, investigators had spoken to no fewer than 191 members of the church and had
found out that 142 of them had been there that Sunday. They quickly established that two of the
Singaporeans who became infected had been at the same service as the Chinese couple.

"They could have spoken to each other, greeted each other, during the usual activities of a church service,"
says Dr Lee.

That was a useful start and would explain in theory how the infection could have been passed on, apart from
one key factor. It did not answer the crucial question of how the virus could have been transmitted by the two
Chinese people when at that stage they had shown no indication of having the disease.

And on top of that was an even greater puzzle. It was confirmed that the third Singaporean to become
infected, a 52-year-old woman, had not been at the same service as the others. Instead she had attended
another event in the same church later that day, so how could she have picked up the virus?

Evidence no-one expected

Investigators resorted to going through the CCTV recordings made at the church that Sunday to search for
clues. And they stumbled across something completely unexpected - the woman who'd attended the later
service, after the Chinese couple had left, had sat in the seats they had used several hours earlier.
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Somehow, despite having no symptoms and not feeling ill, the Chinese husband and wife had managed to
spread the virus. Maybe they'd had it on their hands and touched the seats, maybe their breath carried the
infection and it landed on a surface, it's not clear, but the implications were huge.

For Dr Lee, piecing everything together, there was only one possible explanation - that the virus was being
passed by people who had it without even realising. This was a revelation that would be relevant the world
over because the central message of all public health advice on coronavirus has always been to look out for
symptoms in yourself and others.

But if the virus was also being spread by people without symptoms, silently and invisibly, how could the
disease be stopped? He remembers the moment, while working in his office, when the reality dawned on him.
"Every time you make a scientific discovery, it is like a 'eureka’' moment when you realise that this is
something important that you've uncovered, through the hard work of many individuals and teams."

Spread before symptoms show
What was revealed was what's known as "pre-symptomatic transmission" where someone is unaware of
being infected because the cough, fever and other classic symptoms have yet to begin.

Image copyright Getty Images Image caption Singapore saw a rise in cases after appearing to have the virus
under control
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Along with many others, this study highlighted a critical period of 24-to-48 hours before the visible onset of
the disease in which people can be highly infectious, perhaps even their most infectious.

Being aware of that is potentially invaluable, because as soon as you realise you're ill then everyone you've
been in close contact with can be warned to stay at home.

That would mean that they would be isolating during the key phase of infection before their own symptoms
start. But exactly how the disease can be transmitted without a cough to project droplets containing the virus
is still open to debate.

One option is that simply breathing or talking to someone can do the job. If the virus is reproducing in the
upper respiratory tract at that time then it's possible that some of it will emerge with each exhalation. Anyone
close enough, especially indoors, could easily pick it up.

And another potential form of transmission is by touch - the virus gets onto someone's hands and they touch
another person or a door handle - or a seat in a church. Whatever the route, the virus is clearly exploiting the
fact that people are bound to be less vigilant if they're not aware that they might be infected.

Some people never show symptoms

This is an even more mysterious scenario, and one that scientists simply have no definitive answer to. It's one
thing to know that people can be infectious before their symptoms show, quite another when they become
infected but never have any sign of it.

This is what's known as being "asymptomatic" because you are a carrier of the disease but do not suffer in
any way yourself. The most famous case is that of an Irish woman who was working as a cook in New York at
the beginning of the last century.

Image copyright Getty Images

Wherever Mary Mallon was employed, in house after house, people became ill with typhoid and at least three,
maybe many more, died of it, but she was completely unaffected. Eventually a connection was established and
it was confirmed that she was the unwitting spreader of the disease.

Reporters dubbed her "Typhoid Mary", a label she always resented, but the authorities took no chances and
kept her in confinement for 23 years until her death in 1938.

Assumptions undermined

Staff nurse Amelia Powell was shocked when she found out that she is asymptomatic. She was at work on her
hospital ward at Addenbrooke's Hospital in Cambridge in April when a doctor rang to give her the result of a
swab test.

She had been feeling normal and safe behind the personal protective equipment she had to wear while caring
for patients with Covid-19. But suddenly all those assumptions were undermined because, to her horror, she
had tested positive.

"It was a bit like hearing that someone in the family had passed, it was surreal. "I thought, 'This can't be right,
not me, I'm absolutely fine," says 23-year-old Amelia.

She had to leave her post straightaway to go into isolation at home.

A SIMPLE GUIDE: What are the symptoms?
RISK AT WORK: How exposed is your job?
HOW A VIRUS SPREADS: An explanation
RECOVERY: How long does it take to get better?

https://www.bbc.com/news/uk-52840763
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In the W.H.O.’s Coronavirus Stumbles, Some Scientists See a Pattern

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey
42m e

#COVID19 #SARSCoV2 #0nTheRebound #SymptomlessTransmission #CavalierHealthAgenGovts?! “The
W.H.0. has been out of step with most of the world on the issue of droplets & aerosols,” said Michael
Osterholm, an infect. dis. exp. at the Univ. of Minnesota.

.scientific disagreements have wide policy implic. Many countries, including the U.S., adopted lockdown
strategies because they recognized that isolating only people who were sick might not be enough to contain
the epidemic..virus is trans. by small airborne droplets, people will need to conti. to avoid congreg. in poorly
vent. spaces, even if they pract. rigorous hand hygiene.

The W.H.O. trad. has taken a cautious app. to eval. scient. evid. But the pace of res. has chang.: Now scient. are
rushing to pub. prelim. res., even before their results can be thorly vetted by other experts.

The avalanche of findings may bring advances — like a vaccine — in record time. But the onslaught also has
led to confusion, even retractions of high-profile results.

“On the one hand, I do want to cut the W.H.O. some slack, because it is hard to do this in an evolving
pandemic,” said Dr. Ashish Jha, director of the Harvard Global Health Institute. “At the same time, we do rely
on the W.H.O. to give us the best scientific data and evidence.”

In the W.H.0.’s Coronavirus Stumbles, Some Scientists See a Pattern
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Dr. Camilla Rothe’s team was among the first to warn about asymptomatic transmission.Credit...Laetitia
Vancon for The New York Times

Behind the Curve

How the World Missed Covid-19’s Silent Spread
Dr. Camilla Rothe’s team was among the first to warn about asymptomatic transmission.Credit...Laetitia
Vancon for The New York Times

Symptomless transmission makes the coronavirus far harder to fight. But health officials dismissed the risk
for months, pushing misleading and contradictory claims in the face of mounting evidence.

By Matt Apuzzo, Selam Gebrekidan and David D. Kirkpatrick
June 27,2020

MUNICH — Dr. Camilla Rothe was about to leave for dinner when the government laboratory called with the
surprising test result. Positive. It was Jan. 27. She had just discovered Germany’s first case of the new
coronavirus.

But the diagnosis made no sense. Her patient, a businessman from a nearby auto parts company, could have
been infected by only one person: a colleague visiting from China. And that colleague should not have been
contagious.

The visitor had seemed perfectly healthy during her stay in Germany. No coughing or sneezing, no signs of
fatigue or fever during two days of long meetings. She told colleagues that she had started feeling ill after the
flight back to China. Days later, she tested positive for the coronavirus.

Scientists at the time believed that only people with symptoms could spread the coronavirus. They assumed it
acted like its genetic cousin, SARS.

Advertisement

Continue reading the main story

“People who know much more about coronaviruses than I do were absolutely sure,” recalled Dr. Rothe, an
infectious disease specialist at Munich University Hospital.

But if the experts were wrong, if the virus could spread from seemingly healthy carriers or people who had
not yet developed symptoms, the ramifications were potentially catastrophic. Public-awareness campaigns,
airport screening and stay-home-if-you're sick policies might not stop it. More aggressive measures might be
required — ordering healthy people to wear masks, for instance, or restricting international travel.
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Dr. Rothe and her colleagues were among the first to warn the world. But even as evidence accumulated from
other scientists, leading health officials expressed unwavering confidence that symptomless spreading was
not important.

In the days and weeks to come, politicians, public health officials and rival academics disparaged or ignored
the Munich team. Some actively worked to undermine the warnings at a crucial moment, as the disease was
spreading unnoticed in French churches, Italian soccer stadiums and Austrian ski bars. A cruise ship, the
Diamond Princess, would become a deadly harbinger of symptomless spreading.

Image

London’s Columbia Road flower market was packed as usual in March.Credit..Andrew Testa for The New
York Times
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Image

Officers in protective gear boarded the the Diamond Princess in February to move a person with the
coronavirus to a hospital.Credit...Kim Kyung-Hoon/Reuters

Interviews with doctors and public health officials in more than a dozen countries show that for two crucial
months — and in the face of mounting genetic evidence — Western health officials and political leaders
played down or denied the risk of symptomless spreading. Leading health agencies including the World
Health Organization and the European Center for Disease Prevention and Control provided contradictory and
sometimes misleading advice. A crucial public health discussion devolved into a semantic debate over what to
call infected people without clear symptoms.
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Behind The Curve: The Silent Spread of Covid-19

This series of articles examines the missteps, misunderstandings and missed warning signals that allowed
Covid-19 to spread around the world.

The two-month delay was a product of faulty scientific assumptions, academic rivalries and, perhaps most
important, a reluctance to accept that containing the virus would take drastic measures. The resistance to
emerging evidence was one part of the world’s sluggish response to the virus.

It is impossible to calculate the human toll of that delay, but models suggest that earlier, aggressive action
might have saved tens of thousands of lives. Countries like Singapore and Australia, which used testing and
contact-tracing and moved swiftly to quarantine seemingly healthy travelers, fared far better than those that
did not.

Enjoying a sunny day at the Louvre in Paris in mid-March.Credit...Dmitry Kostyukov for The New York Times

Image

Patients awaiting test results in March at a hospital in Brescia, Italy, one of the first parts of Europe to be hit
hard by the coronavirus.Credit...Alessandro Grassani for The New York Times

It is now widely accepted that seemingly healthy people can spread the virus, though uncertainty remains
over how much they have contributed to the pandemic. Though estimates vary, models using data from Hong
Kong, Singapore and China suggest that 30 to 60 percent of spreading occurs when people have no symptoms.

“This was, I think, a very simple truth,” Dr. Rothe said. “I was surprised that it would cause such a storm. I
can’t explain it.”

Even now, with more than 9 million cases around the world, and a death toll approaching 500,000, Covid-19
remains an unsolved riddle. It is too soon to know whether the worst has passed, or if a second global wave of
infections is about to crash down. But it is clear that an array of countries, from secretive regimes to
overconfident democracies, have fumbled their response, misjudged the virus and ignored their own
emergency plans.
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It is also painfully clear that time was a critical commodity in curbing the virus — and that too much of it was
wasted.

‘She Was Not III’

On the night of Germany’s first positive test, the virus had seemed far away. Fewer than 100 fatalities had
been reported worldwide. Italy, which would become Europe’s ground zero, would not record its first cases
for another three days.

A few reports out of China had already suggested the possibility of symptomless spreading. But nobody had
proved it could happen.
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That night, Dr. Rothe tapped out an email to a few dozen doctors and public health officials.
“Infections can actually be transmitted during the incubation period,” she wrote.

Three more employees from the auto parts company, Webasto, tested positive the following day. Their
symptoms were so mild that, normally, it’s likely that none would have been flagged for testing, or have
thought to stay at home.

Dr. Rothe decided she had to sound the alarm. Her boss, Dr. Michael Hoelscher, dashed off an email to The
New England Journal of Medicine. “We believe that this observation is of utmost importance,” he wrote.

Editors responded immediately. How soon could they see the paper?

Dr. Michael Hoelscher in his office during an interview with a local TV station.Credit...Laetitia Vancon for The
New York Times

Image

Dr. Rothe swabbing a volunteer during a Covid-19 study in a nursing home in Munich this
month.Credit...Laetitia Vancon for The New York Times

The next morning, Jan. 30, public health officials interviewed the Chinese businesswoman by phone.
Hospitalized in Shanghai, she explained that she’d started feeling sick on the flight home. Looking back,
maybe she’d had some mild aches or fatigue, but she had chalked them up to a long day of travel.

“From her perspective, she was not ill,” said Nadine Schian, a Webasto spokeswoman who was on the call.
“She said, ‘OK, I felt tired. But I've been in Germany a lot of times before and I always have jet lag.”
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When the health officials described the call, Dr. Rothe and Dr. Hoelscher quickly finished and submitted their
article. Dr. Rothe did not talk to the patient herself but said she relied on the health authority summary.
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Within hours, it was online. It was a modest clinical observation at a key time. Just days earlier, the World
Health Organization had said it needed more information about this very topic.

What the authors did not know, however, was that in a suburb 20 minutes away, another group of doctors
had also been rushing to publish a report. Neither knew what the other was working on, a seemingly small
academic rift that would have global implications.

Academic Hairsplitting

The second group was made up of officials with the Bavarian health authority and Germany’s national health
agency, known as the Robert Koch Institute. Inside a suburban office, doctors unfurled mural paper and
traced infection routes using colored pens.

Their team, led by the Bavarian epidemiologist Dr. Merle Bohmer, submitted an article to The Lancet, another
premier medical journal. But the Munich hospital group had scooped them by three hours. Dr. Béhmer said
her team’s article, which went unpublished as a result, had reached similar conclusions but worded them
slightly differently.

Dr. Rothe had written that patients appeared to be contagious before the onset of any symptoms. The
government team had written that patients appeared to be contagious before the onset of full symptoms — at
a time when symptoms were so mild that people might not even recognize them.

The Chinese woman, for example, had woken up in the middle of the night feeling jet-lagged. Wanting to be
sharp for her meetings, she took a Chinese medicine called 999 — containing the equivalent of a Tylenol
tablet — and went back to bed.
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Perhaps that had masked a mild fever? Perhaps her jet lag was actually fatigue? She had reached for a shawl
during a meeting. Maybe that was a sign of chills?

Dr. Merle Bohmer and her team wrote that patients appeared to be contagious before showing full symptoms,
not before showing any symptoms. Credit...Laetitia Vancon for The New York Times

Dr. Hoelscher said he refused to change the wording of Dr. Rothe’s report and to replace her name with those
of members of the government task force.Credit...Laetitia Vancon for The New York Times

After two lengthy phone calls with the woman, doctors at the Robert Koch Institute were convinced that she
had simply failed to recognize her symptoms. They wrote to the editor of The New England Journal of
Medicine, casting doubt on Dr. Rothe’s findings.

Editors there decided that the dispute amounted to hairsplitting. If it took a lengthy interview to identify
symptoms, how could anyone be expected to do it in the real world?

“The question was whether she had something consistent with Covid-19 or that anyone would have
recognized at the time was Covid-19,” said Dr. Eric Rubin, the journal’s editor.

“The answer seemed to be no.”
The journal did not publish the letter. But that would not be the end of it.

That weekend, Andreas Zapf, the head of the Bavarian health authority, called Dr. Hoelscher of the Munich
clinic. “Look, the people in Berlin are very angry about your publication,” Dr. Zapf said, according to Dr.
Hoelscher.

He suggested changing the wording of Dr. Rothe’s report and replacing her name with those of members of
the government task force, Dr. Hoelscher said. He refused.

The health agency would not discuss the phone call.
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Until then, Dr. Hoelscher said, their report had seemed straightforward. Now it was clear: “Politically, this was
a major, major issue.”

‘A Complete Tsunami’

On Monday, Feb. 3, the journal Science published an article calling Dr. Rothe’s report “flawed.” Science
reported that the Robert Koch Institute had written to the New England Journal to dispute her findings and
correct an error.

The Robert Koch Institute declined repeated interview requests over several weeks and did not answer
written questions.

Dr. Rothe’s report quickly became a symbol of rushed research. Scientists said she should have talked to the
Chinese patient herself before publishing, and that the omission had undermined her team’s work. On
Twitter, she and her colleagues were disparaged by scientists and armchair experts alike.

“It broke over us like a complete tsunami,” Dr. Hoelscher said.
The controversy also overshadowed another crucial development out of Munich.

The next morning, Dr. Clemens-Martin Wendtner made a startling announcement. Dr. Wendtner was
overseeing treatment of Munich’s Covid-19 patients — there were eight now — and had taken swabs from
each.

He discovered the virus in the nose and throat at much higher levels, and far earlier, than had been observed
in SARS patients. That meant it probably could spread before people knew they were sick.

Image

Dr. Clemens-Martin Wendtner’s work also suggested the risk that patients could spread the virus before they
realized they had it.Credit...Laetitia Vancon for The New York Times

But the Science story drowned that news out. If Dr. Rothe’s paper had implied that governments might need
to do more against Covid-19, the pushback from the Robert Koch Institute was an implicit defense of the
conventional thinking.

Sweden’s public health agency declared that Dr. Rothe’s report had contained major errors. The agency’s
website said, unequivocally, that “there is no evidence that people are infectious during the incubation
period” — an assertion that would remain online in some form for months.

French health officials, too, left no room for debate: “A person is contagious only when symptoms appear,” a
government flyer read. “No symptoms = no risk of being contagious.”

As Dr. Rothe and Dr. Hoelscher reeled from the criticism, Japanese doctors were preparing to board the
Diamond Princess cruise ship. A former passenger had tested positive for coronavirus.

Yet on the ship, parties continued. The infected passenger had been off the ship for days, after all. And he
hadn’t reported symptoms while onboard.
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A Semantic Debate

Immediately after Dr. Rothe’s report, the World Health Organization had noted that patients might transmit
the virus before showing symptoms. But the organization also underscored a point that it continues to make:
Patients with symptoms are the main drivers of the epidemic.

Once the Science article was published, however, the organization waded directly into the debate on Dr.
Rothe’s work. On Tuesday, Feb. 4, Dr. Sylvie Briand, the agency’s chief of infectious disease preparedness,
tweeted a link to the Science article, calling Dr. Rothe’s report flawed.

With that tweet, the W.H.O. focused on a semantic distinction that would cloud discussion for months: Was
the patient asymptomatic, meaning she would never show symptoms? Or pre-symptomatic, meaning she
became sick later? Or, even more confusing, oligo-symptomatic, meaning that she had symptoms so mild that
she didn’t recognize them?

To some doctors, the focus on these arcane distinctions felt like whistling in the graveyard. A person who
feels healthy has no way to know that she is carrying a virus or is about to become sick. Airport temperature
checks will not catch these people. Neither will asking them about their symptoms or telling them to stay
home when they feel ill.

The W.H.O. later said that the tweet had not been intended as a criticism.

One group paid little attention to this brewing debate: the Munich-area doctors working to contain the cluster
at the auto parts company. They spoke daily with potentially sick people, monitoring their symptoms and
tracking their contacts.
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Dr. Rothe and her team preparing for the day.Credit...Laetitia Vancon for The New York Times
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Dr. Hoelscher said The New England Journal of Medicine paper had become a “major, major” political issue
for him.Credit...Laetitia Vancon for The New York Times
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“For us, it was pretty soon clear that this disease can be transmitted before symptoms,” said Dr. Monika
Wirth, who tracked contacts in the nearby county of Fiirstenfeldbruck.

Dr. Rothe, though, was shaken. She could not understand why much of the scientific establishment seemed
eager to play down the risk.

“All you need is a pair of eyes,” she said. “You don’t need rocket-science virology.”
But she remained confident.
“We will be proven right,” she told Dr. Hoelscher.

That night, Dr. Rothe received an email from Dr. Michael Libman, an infectious-disease specialist in Montreal.
He thought that criticism of the paper amounted to semantics. Her paper had convinced him of something:
“The disease will most likely eventually spread around the world.”

Advertisement
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Political Paralysis
On Feb. 4, Britain’s emergency scientific committee met and, while its experts did not rule out the possibility
of symptomless transmission, nobody put much stock in Dr. Rothe’s paper.

“It was very much a hearsay study,” said Wendy Barclay, a virologist and member of the committee, known as
the Scientific Advisory Group for Emergencies. “In the absence of real robust epidemiology and tracing, it isn’t
obvious until you see the data.”

The data would soon arrive, and from an unexpected source. Dr. Bohmer, from the Bavarian health team,
received a startling phone call in the second week of February.

Virologists had discovered a subtle genetic mutation in the infections of two patients from the Munich cluster.
They had crossed paths for the briefest of moments, one passing a saltshaker to the other in the company
cafeteria, when neither had symptoms. Their shared mutation made it clear that one had infected the other.

Dr. Bohmer had been skeptical of symptomless spreading. But now, there was no doubt: “It can only be
explained with pre-symptomatic transmission,” Dr. Bohmer said.

Now it was Dr. Béhmer who sounded the alarm. She said she promptly shared the finding, and its significance,
with the W.H.0. and the European Center for Disease Prevention and Control.

Neither organization included the discovery in its regular reports.

A week after receiving Dr. Bohmer’s information, European health officials were still declaring: “We are still
unsure whether mild or asymptomatic cases can transmit the virus.” There was no mention of the genetic
evidence.

Dr. Bohmer had been skeptical of symptomless spreading, but her research ultimately provided genetic proof
that it was happening.Credit...Laetitita Vancon for The New York Times
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“This was a misleading statement by the W.H.0.,” Dr. Wendtner said of remarks in February by the agency’s
technical lead about symptomless spreading.Credit...Laetitia Vancon for The New York Times

W.H.O. officials say the genetic discovery informed their thinking, but they made no announcement of it.
European health officials say the German information was one early piece of an emerging picture that they
were still piecing together.

The Coronavirus Outbreak

The doctors in Munich were increasingly frustrated and confused by the World Health Organization. First, the
group wrongly credited the Chinese government with alerting the German authorities to the first infection.
Government officials and doctors say the auto parts company itself sounded the alarm.

Then, the World Health Organization’s emergency director, Dr. Michael Ryan, said on Feb. 27 that the
significance of symptomless spreading was becoming a myth. And Dr. Maria Van Kerkhove, the organization’s
technical lead on coronavirus response, suggested it was nothing to worry about.

“It’s rare but possible,” she said. “It’s very rare.”

The agency still maintains that people who cough or sneeze are more contagious than people who don’t. But
there is no scientific consensus on how significant this difference is or how it affects the spread of virus.

And so, with evidence mounting, the Munich team could not understand how the W.H.O. could be so sure that
symptomless spreading was insignificant.

“At this point, for us it was clear,” said Dr. Wendtner, the senior doctor overseeing treatment of the Covid-19
patients. “This was a misleading statement by the W.HO.”

‘If This Is True, We're in Trouble’
The Munich cluster was not the only warning.

The Chinese health authorities had explicitly cautioned that patients were contagious before showing
symptoms. A Japanese bus driver was infected while transporting seemingly healthy tourists from Wuhan.

And by the middle of February, 355 people aboard the Diamond Princess cruise ship had tested positive.
About a third of the infected passengers and staff had no symptoms.

But public health officials saw danger in promoting the risk of silent spreaders. If quarantining sick people
and tracing their contacts could not reliably contain the disease, governments might abandon those efforts
altogether.
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In Sweden and Britain, for example, discussion swirled about enduring the epidemic until the population
obtained “herd immunity.” Public health officials worried that might lead to overwhelmed hospitals and
needless deaths.

Image

A crowded train in Sdo Paulo, Brazil, last month.Credit...Victor Moriyama for The New York Times

Plus, preventing silent spreading required aggressive, widespread testing that was then impossible for most
countries.

“It's not like we had some easy alternative,” said Dr. Libman, the Canadian doctor. “The message was
basically: ‘If this is true, we're in trouble.”

European health officials say they were reluctant to acknowledge silent spreading because the evidence was
trickling in and the consequences of a false alarm would have been severe. “These reports are seen
everywhere, all over the world,” said Dr. Josep Jansa, a senior European Union health official. “Whatever we
put out, there’s no way back.”

Looking back, health officials should have said that, yes, symptomless spreading was happening and they did
not understand how prevalent it was, said Dr. Agoritsa Baka, a senior European Union doctor.

But doing that, she said, would have amounted to an implicit warning to countries: What you're doing might
not be enough.

‘Stop Buying Masks!’

While public health officials hesitated, some doctors acted. At a conference in Seattle in mid-February, Jeffrey
Shaman, a Columbia University professor, said his research suggested that Covid-19’s rapid spread could only
be explained if there were infectious patients with unremarkable symptoms or no symptoms at all.
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In the audience that day was Steven Chu, the Nobel-winning physicist and former U.S. energy secretary. “If left
to its own devices, this disease will spread through the whole population,” he remembers Professor Shaman
warning.

Afterward, Dr. Chu began insisting that healthy colleagues at his Stanford University laboratory wear masks.
Doctors in Cambridge, England, concluded that asymptomatic transmission was a big source of infection and
advised local health workers and patients to wear masks, well before the British government acknowledged
the risk of silent spreaders.

The American authorities, faced with a shortage, actively discouraged the public from buying masks.
“Seriously people — STOP BUYING MASKS!” Surgeon General Jerome M. Adams tweeted on Feb. 29.

By early March, while the World Health Organization continued pressing the case that symptom-free
transmission was rare, science was breaking in the other direction.

Shoppers wearing masks lined up outside a Costco in Livermore, Calif.Credit..Max Whittaker for The New
York Times

Producing cloth masks in Bangkok.Credit..Adam Dean for The New York Times

Researchers in Hong Kong estimated that 44 percent of Covid-19 transmission occurred before symptoms
began, an estimate that was in line with a British study that put that number as high as 50 percent.

The Hong Kong study concluded that people became infectious about two days before their illness emerged,
with a peak on their first day of symptoms. By the time patients felt the first headache or scratch in the throat,
they might have been spreading the disease for days.

In Belgium, doctors saw that math in action, as Covid-19 tore through nursing homes, killing nearly 5,000
people.

“We thought that by monitoring symptoms and asking sick people to stay at home, we would be able to
manage the spread,” said Steven Van Gucht, the head of Belgium’s Covid-19 scientific committee. “It came in
through people with hardly any symptoms.”

More than 700 people aboard the Diamond Princess were sickened. Fourteen died. Researchers estimate that
most of the infection occurred early on, while seemingly healthy passengers socialized and partied.

Government scientists in Britain concluded in late April that 5 to 6 percent of symptomless health care
workers were infected and might have been be spreading the virus.

In Munich, Dr. Hoelscher has asked himself many times whether things would have been different if world
leaders had taken the issue seriously earlier. He compared their response to a rabbit stumbling upon a
poisonous snake.

“We were watching that snake and were somehow paralyzed,” he said.

Acceptance. Or Not.
As the research coalesced in March, European health officials were convinced.

“OK, this is really a big issue,” Dr. Baka recalled thinking. “It plays a big role in the transmission.”

By the end of the month, the U.S. Centers for Disease Control announced it was rethinking its policy on masks.
It concluded that up to 25 percent of patients might have no symptoms.

Since then, the C.D.C., governments around the world and, finally, the World Health Organization have
recommended that people wear masks in public.

Still, the W.H.0. is sending confusing signals. Earlier this month, Dr. Van Kerkhove, the technical lead,
repeated that transmission from asymptomatic patients was “very rare.” After an outcry from doctors, the
agency said there had been a misunderstanding.
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“In all honesty, we don’t have a clear picture on this yet,” Dr. Van Kerkhove said. She said she had been
referring to a few studies showing limited transmission from asymptomatic patients.
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Dr. Rothe at home.Credit...Laetitia Vancon for The New York Times
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Dr. Béhmer published a study in The Lancet last month that found “substantial” transmission from people
with no symptoms or exceptionally mild, nonspecific symptoms.Credit...Laetitia Vancon for The New York
Times

Continue reading the main story

Recent internet ads confused the matter even more. A Google search in mid-June for studies on asymptomatic
transmission returned a W.H.O. advertisement titled: “People With No Symptoms — Rarely Spread
Coronavirus.”

Clicking on the link, however, offered a much more nuanced picture: “Some reports have indicated that
people with no symptoms can transmit the virus. It is not yet known how often it happens.”

After The Times asked about those discrepancies, the organization removed the advertisements.

Back in Munich, there is little doubt left. Dr. Bohmer, the Bavarian government doctor, published a study in
The Lancet last month that relied on extensive interviews and genetic information to methodically track
every case in the cluster.

In the months after Dr. Rothe swabbed her first patient, 16 infected people were identified and caught early.
All survived. Aggressive testing and flawless contact-tracing contained the spread.

Dr. Bohmer’s study found “substantial” transmission from people with no symptoms or exceptionally mild,
nonspecific symptoms.

Dr. Rothe and her colleagues got a footnote.

Mysteries and Missteps in the Fight Against the Coronavirus
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Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has spread rapidly throughout the world
since the first cases of coronavirus disease 2019 (COVID-19) were observed in December 2019 in Wuhan,
China. It has been suspected that infected persons who remain asymptomatic play a significant role in the
ongoing pandemic, but their relative number and effect have been uncertain. The authors sought to review
and synthesize the available evidence on asymptomatic SARS-CoV-2 infection. Asymptomatic persons seem to
account for approximately 40% to 45% of SARS-CoV-2 infections, and they can transmit the virus to others
for an extended period, perhaps longer than 14 days. Asymptomatic infection may be associated with
subclinical lung abnormalities, as detected by computed tomography. Because of the high risk for silent
spread by asymptomatic persons, it is imperative that testing programs include those without symptoms. To
supplement conventional diagnostic testing, which is constrained by capacity, cost, and its one-off nature,
innovative tactics for public health surveillance, such as crowdsourcing digital wearable data and monitoring
sewage sludge, might be helpful.

Key SummaryPoints

The likelihood that approximately 40% to 45% of those infected with SARS-CoV-2 will remain asymptomatic
suggests that the virus might have greater potential than previously estimated to spread silently and deeply
through human populations.

Asymptomatic persons can transmit SARS-CoV-2 to others for an extended period, perhaps longer than 14
days.

The absence of COVID-19 symptoms in persons infected with SARS-CoV-2 might not necessarily imply an
absence of harm. More research is needed to determine the significance of subclinical lung changes visible on
computed tomography scans.

The focus of testing programs for SARS-CoV-2 should be substantially broadened to include persons who do
not have symptoms of COVID-19.

In the early months of the coronavirus disease 2019 (COVID-19) pandemic, an iconic image has been the
“proned” patient in intensive care, gasping for breath, in imminent need of artificial ventilation. This is the
deadly face of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which as of 26 May 2020 had
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claimed more than 348 000 lives worldwide (1). But it is not the only face, because SARS-CoV-2 now seems to
have a dual nature: tragically lethal in some persons and surprisingly benign in others.

Since February 2020 (2, 3), there have been reports of persons who were infected with SARS-CoV-2 but did
not develop symptoms of COVID-19. In some cases (4, 5), the viral load of such asymptomatic persons has
been equal to that of symptomatic persons, suggesting similar potential for viral transmission. The
prevalence of asymptomatic SARS-CoV-2 infection, however, has remained uncertain. We sought to review
and synthesize the available evidence on testing for SARS-CoV-2 infection, carried out by real-time reverse
transcriptase polymerase chain reaction using nasopharyngeal swabs in all studies that specified the method
of testing.

Most data from the 16 cohorts in this narrative review are not the output of large, carefully designed studies
with randomly selected, representative samples. They do not generally purport to depict anything more than
certain circumscribed cohorts at specific moments in time. We have not attempted to pool them for the
purposes of statistical analysis. When viewed as a collection, though—as a kind of mosaic or patchwork—
these data may offer potentially valuable insights into SARS-CoV-2 incidence and the highly variable effect of
infection.

The difficulty of distinguishing asymptomatic persons from those who are merely presymptomatic is a
stumbling block. To be clear, the asymptomatic individual is infected with SARS-CoV-2 but will never develop
symptoms of COVID-19. In contrast, the presymptomatic individual is similarly infected but eventually will
develop symptoms. The simple solution to this conundrum is longitudinal testing—that is, repeated
observations of the individual over time. Unfortunately, only 5 of our cohorts include longitudinal data. We
must therefore acknowledge the possibility that some of the proportions of asymptomatic persons are lower
than reported.

Methods

From 19 April through 26 May 2020, using the keywords COVID-19, SARS-CoV-2, symptoms, and
asymptomatic, we periodically searched the published medical literature using the PubMed service
maintained by the U.S. National Library of Medicine of the National Institutes of Health. We also searched for
unpublished manuscripts using the bioRxiv and medRxiv services operated by Cold Spring Harbor
Laboratory. In addition, we searched for news reports using Google and monitored relevant information
shared on Twitter.

Cohorts

Iceland

In the largest cohort in our set (6), researchers in Iceland used the following 2 methods to screen the general
population for SARS-CoV-2 infection: an open invitation for interested parties to register online then provide
biosamples at a Reykjavik location, and a text message sent to “randomly chosen Icelanders between the ages
20 and 70 years” inviting them to participate in the same manner as the first group (Table)<(7=19)>. In all,
13 080 persons volunteered for the screening, 100 (0.8%) of whom tested positive for SARS-CoV-2. All who
tested positive were aged 10 years or older. None of the 848 children younger than 10 years in the sample
tested positive. Among those with positive results, 43 (43%) had no symptoms of COVID-19 at the time of
testing. As the researchers note, though, “symptoms almost certainly developed later in some of them” (6).

Table. Summary of SARS-CoV-2 Testing Studies
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Table. Sur;m;.w)- of SARS.CoV-2 Tosting Studios

Cohort Yeosted, n SARS CoV-2 Positive but Notes*
Positive, n (%) Asyrptomatic, » (%)

Vo', Italy

At the beginning and end of a 14-day lockdown imposed by authorities in the northern Italian town of Vo' (7),
researchers collected nasopharyngeal swabs from 2812 residents during the first sampling effort and 2343
during the second; this represented 85.9% and 71.5%, respectively, of the entire population. In the first
group, 30 (41.1%) of 73 persons who tested positive for SARS-CoV-2 had no symptoms. In the second, 13
(44.8%) of 29 who tested positive were asymptomatic. According to the researchers, in the roughly 2-week
period between the sampling efforts, none of the asymptomatic persons developed any symptoms of COVID-
19. In addition, through contact tracing, they confirmed that several new cases of SARS-CoV-2 infection that
appeared during the second sampling had been caused by exposure to asymptomatic persons. In Vo' during
the 14-day period studied, young children seemed to play no role in the transmission of SARS-CoV-2: “No
infections were detected in either survey in 234 tested children ranging from 0 to 10 years, despite some of
them living in the same household as infected people” (7).

Diamond Princess

On 3 February 2020, the Diamond Princess cruise ship returned to Yokohama, Japan, for quarantine (8),
having transferred an ill passenger to shore in Hong Kong on 25 January who later tested positive for SARS-
CoV-2. As of 16 March, 712 (19.2%) of 3711 passengers and crew had tested positive. At the time of testing,
331 (46.5%) of those with positive results were asymptomatic. Although the latter infected persons reported
no symptoms, some actually had subclinical changes in their lungs. When computed tomography scans for 76
of these persons were examined, 54% showed lung opacities (20).

An independent statistical modeling analysis (21) based on data available as of 21 February claimed to
estimate—with “a Bayesian framework using Hamiltonian Monte Carlo algorithm”—the proportion of
asymptomatic persons on the Diamond Princess; it arrived at a figure of 17.9%. Considering, though, that data
for asymptomatic persons were available only for 15 through 20 February and that the actual proportions of
asymptomatic persons among those tested on these dates were 56.7%, 54.3%, 70.7%, 73.9%, 86.1%, and
46.2%, this estimate seems puzzling. In a separate news account (22), one of the coauthors of this analysis
was reported to have estimated that “40% of the general population might be able to be infected [with SARS-
CoV-2] without showing any signs.”

Boston Homeless Shelter
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After a cluster of 15 COVID-19 cases was identified over 5 days at a large homeless shelter in Boston,
Massachusetts, the infected persons were removed from the shelter, and all occupants were subsequently
tested over a 2-day period (9). Among 408 occupants, 147 (36.0%) tested positive for SARS-CoV-2, of whom
129 (87.8%) were asymptomatic (23). The researchers concluded that “front-door symptom screening in
homeless shelter settings will likely miss a substantial number of COVID-19 cases in this high-risk
population” (9).

Los Angeles Homeless Shelter

On 28 March, an initial case of COVID-19 was diagnosed with a positive test result at a homeless shelter in
downtown Los Angeles, California (10). After a cluster of symptomatic persons was identified early in the
week of 20 April, the shelter was closed to new occupants and testing was started for current occupants. As of
22 April, 43 (24.2%) of 178 completed tests were positive for SARS-CoV-2 and 27 (63.8%) of the persons who
tested positive were asymptomatic.

New York City Obstetric Patients

Between 22 March and 4 April 2020, women who delivered infants at 2 New York City hospitals were tested
for SARS-CoV-2 (11). Among 214 patients, 33 (15.4%) tested positive, 29 (87.9%) of whom were
asymptomatic. The researchers note that “fever developed in 3 (10%) before postpartum discharge (median
length of stay, 2 days)” (11). Two of those patients, though, were presumed to have endomyometritis, for
which they were treated with antibiotics.

U.S.S. Theodore Roosevelt

The first case of SARS-CoV-2 infection aboard the American aircraft carrier U.S.S. Theodore Roosevelt was
diagnosed on 22 March 2020 (24). As of 24 April, 4954 crew members had been tested for the virus; 856
(17.3%) tested positive (12). According to a news report, about 60% of those with positive results were
asymptomatic (25). After an extended period of isolation, many of these asymptomatic persons continued to
test positive for SARS-CoV-2. An internal U.S. Navy document stated, “Results of out-testing portions of the
[Theodore Roosevelt] crew following 14 days of quarantine leads us to reevaluate our assessment of how the
virus can remain active in an asymptomatic host” (26).

Charles de Gaulle Aircraft Carrier

On 8 April 2020, crew members aboard the French naval vessel Charles de Gaulle first began showing
symptoms of COVID-19, 24 days after last having had contact with those outside the ship while docked on 15
March (27). On 10 April, 50 crew members received positive test results for SARS-CoV-2. The entire crew of
1760 was subsequently tested. As of 18 April, 1046 (59.4%) had tested positive, and of these, nearly 50%
were asymptomatic (13).

Japanese Citizens Evacuated From Wuhan, China
As of 6 February 2020, a total of 565 Japanese citizens had been repatriated from Wuhan, China, on charter

flights. Thirteen (2.3%) tested positive for SARS-CoV-2, of whom 4 (30.8%) were asymptomatic. As of 6
March, none of the latter persons had developed COVID-19 symptoms (2).
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Greek Citizens Evacuated From Spain, Turkey, and the United Kingdom

From 20 through 25 March 2020, a total of 783 Greek citizens were repatriated from Spain, Turkey, and the
United Kingdom on 7 flights. Forty (5.1%) tested positive for SARS-CoV-2 (14). At the time of testing, 39
(97.5%) were asymptomatic. At follow-up about 2 weeks later, 35 (87.5%) had remained asymptomatic
(Lytras T. Personal communication.).

Nursing Facility Residents in King County, Washington

On 1 March 2020, a staff member who had worked at a 116-bed skilled-nursing facility in King County,
Washington, on 26 and 28 February tested positive for SARS-CoV-2 (15). On 13 March, 76 (92.6%) of the
facility's 82 current residents were tested; 23 (30.3%) tested positive. At the time of testing, 12 (52.2%) of
the latter persons were asymptomatic. On 19 and 20 March, 49 residents were retested, including those who
had previously received negative results and those who had tested positive but were asymptomatic or had
atypical symptoms. In this second round of testing, 24 residents (49.0%) had positive results. Of these, 15
(63.5%) were asymptomatic. After a median of 4 days of follow-up, 24 (88.9%) of the 27 asymptomatic
persons developed symptoms of COVID-19.

The researchers note, “More than half of residents with positive test results were asymptomatic at the time of
testing and most likely contributed to transmission. Infection-control strategies focused solely on
symptomatic residents were not sufficient to prevent transmission after SARS-CoV-2 introduction into this
facility” (15).

Inmates in Arkansas, North Carolina, Ohio, and Virginia

Widespread outbreaks of COVID-19 in the correctional facilities of several states have led to large-scale
screening programs. According to research by Reuters journalists (16), as of 25 April 2020, SARS-CoV-2 test

results that include data on symptom status were available for 4693 inmates in the state prison systems of
Arkansas, North Carolina, Ohio, and Virginia. Among these inmates, 3277 (69.8%) tested positive, of whom
3146 (96%) had no symptoms at the time of testing.

Rutgers University Students and Employees

From 24 March through 7 April 2020, researchers recruited 829 students and employees at Rutgers
University and 2 affiliated hospitals for SARS-CoV-2 testing (17); 546 were health care workers. In total, 41
(4.9%) tested positive. Among health care workers, 40 (7.3%) tested positive, compared with 1 (0.4%) of
those in other fields. Of all who tested positive, 27 (65.9%) reported no symptoms when they were tested.

Indiana Residents

From 25 April through 1 May 2020, the Indiana State Department of Health and the Indiana University
Richard M. Fairbanks School of Public Health tested 4611 residents of Indiana for SARS-CoV-2 (18, 28). “This
number includes more than 3,600 people who were randomly selected and an additional 900 volunteers
recruited through outreach to the African American and Hispanic communities to more accurately represent
state demographics” (28). In total, 78 (1.7%) tested positive; 35 (44.8%) of these persons were
asymptomatic.
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Argentine Cruise Ship Passengers and Crew

In mid-March 2020, a cruise ship departed Ushuaia, Argentina, for a planned 21-day expedition (19). After the
emergence of a febrile passenger on the eighth day of the cruise, the ship's itinerary was altered, and it
eventually docked at Montevideo, Uruguay, on the 13th day. All 217 passengers and crew members were
tested; 128 (59.0%) tested positive, of whom 104 (81.3%) were asymptomatic.

San Francisco Residents

During 4 days in late April 2020, “4,160 adults and children, including more than half of the residents in the
16 square blocks that make up San Francisco Census Tract 229.01” in the Mission District, were tested (29).
Seventy-four (1.8%) tested positive, of whom 39 (52.7%) were asymptomatic.

Discussion

Despite concerns about distinguishing asymptomatic from presymptomatic persons, data from 4 of 5 of the
cohorts with longitudinal reporting suggest that a small fraction of asymptomatic persons may eventually
develop symptoms. In the Italian and Japanese cohorts, 0% of asymptomatic persons became symptomatic. In
the Greek and New York cohorts, 10.3% of asymptomatic persons became symptomatic. In the New York
cohort, the figure might be as low as 3.4% because of the presumed diagnosis of endomyometritis in 2 of the
3 women who developed fevers. The observation period in this cohort, however, was extremely brief: a
median of 2 days.

The King County cohort—in a skilled-nursing facility—is an outlier. Of 27 initially asymptomatic residents, 24
(88.9%) eventually developed symptoms and were therefore recategorized as having been presymptomatic.
These persons were presumably much older and had more comorbid conditions than those in the other 4
longitudinal cohorts. In addition, they resided together in a single facility, which might have allowed for
repeated exposures to infected persons. More research is needed to ascertain the effect of age and
environmental factors on the natural history of COVID-19.

The Vo' cohort seems to confirm that asymptomatic persons can indeed transmit SARS-CoV-2 to others, and
the experience aboard the U.S.S. Theodore Roosevelt suggests that they might be able to transmit the virus to
others for longer than 14 days. These worrisome findings could explain, in part, the rapid spread of the virus
around the globe. Persons who do not feel or look ill are likely to have far more interaction with others than
those who have symptoms. If asymptomatic transmission is indeed common, testing only those with
symptoms would seem to be folly.

The finding that 54% of the 76 asymptomatic persons on the Diamond Princess who were examined by
computed tomography appeared to have significant subclinical abnormalities in their lungs is disturbing.
Further research will be required to confirm this potentially important finding, taking into account possible
confounding factors, including the age of passengers aboard the Diamond Princess. If confirmed, this finding
suggests that the absence of symptoms might not necessarily mean the absence of harm. The subclinical
nature of the finding raises the possibility that SARS-CoV-2 infection causes subtle deficits in lung function
that might not be immediately apparent.

Does the relatively high proportion (60.5%) of asymptomatic cases on the U.S.S. Theodore Roosevelt—whose
crew members, presumably, are mostly in their 20s and 30s—suggest that asymptomatic infection is more
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likely in younger persons? Perhaps, but it must be noted that the proportion of asymptomatic infection
(47.8%) on the Charles de Gaulle aircraft carrier seems to be only marginally higher than average. A case
series from Wuhan, China, from 24 December 2019 to 24 February 2020 included data for “78 patients from
26 cluster cases of exposure to the Hunan seafood market or close contact with other patients with COVID-
19” (30). Asymptomatic patients “were younger (median [interquartile range] age, 37 [26-45] years vs 56
[34-63] years; P <.001), and had a higher proportion of women (22 [66.7%] women vs 14 [31.%] [sic]
women; P=.002).”

As noted earlier, the data and studies reviewed here are imperfect in many ways. The ideal study of
asymptomatic SARS-CoV-2 infection has yet to be done. What might that study look like? Most important, it
must include a large, representative sample of the general population, similar to the U.S. serosurvey for which
the National Institutes of Health is currently recruiting (31). In contrast to the narrowly defined cohorts here,
it will be illuminating to have data that accurately reflect the population at large. In addition, longitudinal data
must be collected over a sufficiently long time to distinguish between asymptomatic and presymptomatic
cases.

Closed cohorts, such as cruise ships, aircraft carriers, and correctional facilities, offer both advantages and
disadvantages. Because the likelihood of viral exposure is so much greater than in other settings, the
“treatment” that participants receive may be close to uniform. As a result, we may learn more about the
average incidence of asymptomatic infection. But the confined environment—which ensures frequent,
overlapping interaction between participants—makes it challenging to accurately trace contacts and
elucidate the chain of viral transmission.

On the basis of the 3 cohorts with representative samples—Iceland and Indiana, with data gathered through
random selection of participants, and Vo', with data for nearly all residents—the asymptomatic infection rate
may be as high as 40% to 45%. A conservative estimate would be 30% or higher to account for the
presymptomatic admixture that has thus far not been adequately quantified. In any case, these high rates are
not aligned with current testing programs that have predominantly focused on symptomatic cases. Beyond
expanding testing to those without symptoms or known exposure, our inability to recognize carriers might
make necessary the broad adoption of preventive strategies, such as masks.

The 96% rate of asymptomatic infection among thousands of inmates in 4 state prison systems is remarkable.
Without any longitudinal data, we cannot estimate the number of presymptomatic cases. If the missing data
prove to be similar to the Italian, Japanese, Greek, and New York cohorts, though, the vast majority of these
persons will remain asymptomatic. Why, then, might the asymptomatic infection rate in this setting be so
anomalously high?

One plausible factor could be cross-immunity imparted by the betacoronaviruses HCoV-0C43 and HCoV-
HKU1, which has been proposed as a mitigating factor in the spread of SARS-CoV-2 (32). According to the U.S.
Centers for Disease Control and Prevention, HCoV-HKU1 was active across the United States from late
November 2019 through mid-February 2020 (33). In a locked-down congregate setting like a prison, it seems
possible that contagious respiratory viruses could spread rapidly, so it would be interesting to do a
serosurvey for antibodies to these betacoronaviruses. Still, 96% is very high. It would be prudent to review
the source data carefully for errors.

What individual differences might account for why 2 persons of the same age, sex, and health status, for
example, have idiosyncratic responses to SARS-CoV-2 infection? Why does one come through with nary a
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symptom, while the other lies near death in intensive care? At the moment, we simply do not know. If ever
there were a need for precision medicine—for deeply and thoroughly understanding the multitudinous “-
omics” that shape each of us—this is it. Perhaps there will be not just 1 therapy or vaccine for SARS-CoV-2 but
versions that are individualized to maximize their efficacy.

In countries like the United States that have been hardest hit by the SARS-CoV-2 pandemic, it has been
apparent for some time that the amount of testing must be significantly and rapidly increased—perhaps by
an order of magnitude or more. With this new knowledge that a large proportion of those infected with SARS-
CoV-2 have no symptoms, the urgency for more testing becomes even greater.

In a perfect world, perhaps using simple, accurate, inexpensive technology that is still on the drawing board
(34), we would test each person every day for SARS-CoV-2. Until that is possible, innovative surveillance
tactics might provide useful data for public health officials. Self-monitoring with internet-connected
thermometers and smart watches that monitor heart rate, then crowdsourcing the resulting data, has been
shown to accurately predict the incidence of influenza-like illness as reported by the California Department of
Public Health and the Centers for Disease Control and Prevention (35-37). Similarly, monitoring sewage
sludge provided “SARS-CoV-2 RNA concentrations [that] were a seven-day leading indicator ahead of
compiled COVID-19 testing data and led local hospital admissions data by three days” (38).

The early data that we have assembled on the prevalence of asymptomatic SARS-CoV-2 infection suggest that
this is a significant factor in the rapid progression of the COVID-19 pandemic. Medical practice and public
health measures should be modified to address this challenge.
This article was published at Annals.org on 3 June 2020.
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A new peer-reviewed publication in PNAS suggest that the main route of transmission of SARS-CoV-2 is
through the air and that wearing masks prevented at least 78,000 cases of COVID-19 in Italy between April 6
and May 9 and more than 60,000 cases in NY from April 17 to May 9. It also suggests that any measures that
are aimed to prevent spread of SARS-CoV-2 effectively must include face masks usage.

The study results confirm earlier results of other studies about the effectiveness of mask usage, for example
https://Inkd.in/gfD7qQz

“The current mitigation measures, such as social distancing, quarantine, and isolation implemented in the
United States, are insufficient by themselves in protecting the public. Our analysis reveals that the difference
with and without mandated face covering represents the determinant in shaping the trends of the pandemic
worldwide. We conclude that wearing of face masks in public corresponds to the most effective means to
prevent interhuman transmission, and this inexpensive practice, in conjunction with extensive testing,
quarantine, and contact tracking, poses the most probable fighting opportunity to stop the COVID-19
pandemic, prior to the development of a vaccine.”

#sars cov 2 #coronavirus2019 #sarscov2 #scientists

https://Inkd.in/gjxqfFF

Research Article

Identifying airborne transmission as the dominant route for the spread of COVID-19
Renyi Zhang, Yixin Li, Annie L. Zhang, Yuan Wang, and Mario ]. Molina

PNAS first published June 11, 2020 https://doi.org/10.1073 /pnas.2009637117
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Significance

We have elucidated the transmission pathways of coronavirus disease 2019 (COVID-19) by analyzing the
trend and mitigation measures in the three epicenters. Our results show that the airborne transmission route
is highly virulent and dominant for the spread of COVID-19. The mitigation measures are discernable from
the trends of the pandemic. Our analysis reveals that the difference with and without mandated face covering
represents the determinant in shaping the trends of the pandemic. This protective measure significantly
reduces the number of infections. Other mitigation measures, such as social distancing implemented in the
United States, are insufficient by themselves in protecting the public. Our work also highlights the necessity
that sound science is essential in decision-making for the current and future public health pandemics.

Abstract
Various mitigation measures have been implemented to fight the coronavirus disease 2019 (COVID-19)
pandemic, including widely adopted social distancing and mandated face covering. However, assessing the
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effectiveness of those intervention practices hinges on the understanding of virus transmission, which
remains uncertain. Here we show that airborne transmission is highly virulent and represents the dominant
route to spread the disease. By analyzing the trend and mitigation measures in Wuhan, China, Italy, and New
York City, from January 23 to May 9, 2020, we illustrate that the impacts of mitigation measures are
discernable from the trends of the pandemic. Our analysis reveals that the difference with and without
mandated face covering represents the determinant in shaping the pandemic trends in the three epicenters.
This protective measure alone significantly reduced the number of infections, that is, by over 78,000 in Italy
from April 6 to May 9 and over 66,000 in New York City from April 17 to May 9. Other mitigation measures,
such as social distancing implemented in the United States, are insufficient by themselves in protecting the
public. We conclude that wearing of face masks in public corresponds to the most effective means to prevent
interhuman transmission, and this inexpensive practice, in conjunction with simultaneous social distancing,
quarantine, and contact tracing, represents the most likely fighting opportunity to stop the COVID-19
pandemic. Our work also highlights the fact that sound science is essential in decision-making for the current
and future public health pandemics.

COVID-19
virus
aerosol
public health
pandemic

The novel coronavirus outbreak, coronavirus disease 2019 (COVID-19), which was declared a pandemic by
the World Health Organization (WHO) on March 11, 2020, has infected over 4 million people and caused
nearly 300,000 fatalities over 188 countries (1). Intensive effort is ongoing worldwide to establish effective
treatments and develop a vaccine for the disease. The novel coronavirus, named as severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), belongs to the family of the pathogen that is responsible for
respiratory illness linked to the 2002-2003 outbreak (SARS-CoV-1) (2). The enveloped virus contains a
positive-sense single-stranded RNA genome and a nucleocapsid of helical symmetry of ~120 nm. There exist
several plausible pathways for viruses to be transmitted from person to person. Human atomization of virus-
bearing particles occurs from coughing/sneezing and even from normal breathing/talking by an infected
person (30U-6). These mechanisms of viral shedding produce large droplets and small aerosols (3), which
are conventionally delineated at a size of 5 um to characterize their distinct dispersion efficiencies and
residence times in air as well as the deposition patterns along the human respiratory tract (3, 7). Virus
transmission occurs via direct (deposited on persons) or indirect (deposited on objects) contact and airborne
(droplets and aerosols) routes (3). Large droplets readily settle out of air to cause person/object
contamination; in contrast, aerosols are efficiently dispersed in air. While transmission via direct or indirect
contact occurs in a short range, airborne transmission via aerosols can occur over an extended distance and
time. Inhaled virus-bearing aerosols deposit directly along the human respiratory tract.

Previous experimental and observational studies on interhuman transmission have indicated a significant
role of aerosols in the transmission of many respiratory viruses, including influenza virus, SARS-CoV-1, and
Middle East Respiratory Syndrome coronavirus (MERS-CoV) (84U-11). For example, airborne coronavirus
MERS-CoV exhibited strong capability of surviving, with about 64% of microorganisms remaining infectious
60 min after atomization at 25 °C and 79% relative humidity (RH) (9). On the other hand, rapid virus decay
occurred, with only 5% survival over a 60-min procedure at 38 °C and 24% RH, indicative of inactivation.
Recent experimental studies have examined the stability of SARS-CoV-2, showing that the virus remains
infectious in aerosols for hours (12) and on surfaces up to days (12, 13).

Several parameters likely influence the microorganism survival and delivery in air, including temperature,
humidity, microbial resistance to external physical and biological stresses, and solar ultraviolet (UV)
radiation (7). Transmission and infectivity of airborne viruses are also dependent on the size and number
concentration of inhaled aerosols, which regulate the amount (dose) and pattern for respiratory deposition.
With typical nasal breathing (i.e., at a velocity of ~1 m-s-1) (4), inhalation of airborne viruses leads to direct
and continuous deposition into the human respiratory tract. In particular, fine aerosols (i.e., particulate
matter smaller than 2.5 pum, or PMzs) penetrate deeply into the respiratory tract and even reach other vital
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organs (14, 15). In addition, viral shedding is dependent on the stages of infection and varies between
symptomatic and asymptomatic carriers. A recent finding (16) showed that the highest viral load in the upper
respiratory tract occurs at the symptom onset, suggesting the peak of infectiousness on or before the
symptom onset and substantial asymptomatic transmission for SARS-CoV-2.

The COVID-19 outbreak is significantly more pronounced than that of the 2002/2003 SARS, and the disease
continues to spread at an alarming rate worldwide, despite extreme measures taken by many countries to
constrain the pandemic (1). The enormous scope and magnitude of the COVID-19 outbreak reflect not only a
highly contagious nature but also exceedingly efficient transmission for SARS-CoV-2. Currently, the
mechanisms to spread the virus remain uncertain (17), particularly considering the relative contribution of
the contact vs. airborne transmission routes to this global pandemic. Available epidemiological (1) and
experimental (12, 18) evidence, however, implicates airborne transmission of SARS-CoV-2 via aerosols as a
potential route for the spreading of the disease.

Distinct Pandemic Trends in the Three Epicenters

To gain insight into the mechanism of the virus transmission routes and assess the effectiveness of mitigation
measures, we analyzed the trend of the pandemic worldwide from January 23 to May 9, 2020 (Fig. 1). The
COVID-19 outbreak initially emerged during December 2019 in Wuhan, China (1). The numbers of confirmed
infections and fatalities in China dominated the global trend during January and February 2020 (Fig. 14), but
the increases in the newly confirmed cases and fatalities in China have exhibited sharp declines since
February (Fig. 1B). In contrast to the curve flattening in China, those numbers in other countries have
increased sharply since the beginning of March. The epicenter shifted from Wuhan to Italy in early March and
to New York City (NYC) in early April. By April 30, the numbers of confirmed COVID-19 cases and deaths,
respectively, reached over 200,000 and 27,000 in Italy and over 1,000,000 and 52,000 in the United States,
compared to about 84,000 and 4,600 in China (Fig. 1B). Notably, the curves in Italy exhibit a slowing trend
since mid-April, while the numbers in the world and the United States continue to increase. Remarkably, the
recent trends in the numbers of infections and fatalities in the world and in the United States exhibit striking
linearity since the beginning of April (Fig. 10).
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Fig. 1.

Distinct global trends of the COVID-19 pandemic. (4) Confirmed infections and fatalities worldwide. (B)
Comparison of the confirmed infections and fatalities between China, Italy, and United States. (C) Linear
regression of the confirmed infections and fatalities worldwide and in United States from April 1 to May 9,
2020; the linear regression is, respectively, y = 79,398x + 810,167 (R2? = 0.999) for infections and y = 6,075x +
39,409 (R? = 0.998) for fatalities worldwide and y = 28,971x + 201,187 (R? = 0.999) for infections and y =
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2,059x + 243 (R? = 0.995) for fatalities in the United States. The left axis and black color correspond to the
numbers of confirmed infections, and the right axis and red color represent the confirmed fatalities.

We interpreted the differences in the pandemic trends by considering the mitigation measures implemented
worldwide. The curve flattening in China can be attributed to extensive testing, quarantine, and contact
tracing; other aggressive measures implemented in China include lockdown of all cities and rural areas in the
whole country, isolation of residents having close contact with infected people, and mandated wearing of face
masks in public. However, the effectiveness of those mitigation measures has yet to be rigorously evaluated.
Differentiation of the effects of those mitigation measures in China is challenging (19), since the
implementation occurred almost simultaneously in January 2020. While similar quarantine, isolation, and city
lockdown measures were also implemented on March 9 in Italy after the country became the second
epicenter, the curve of infections has yet to show complete flattening. In the United States, guidelines for
social distancing, quarantine, and isolation were issued by the federal government on March 16, and stay-at-
home orders were implemented by many state and local governments starting, for example, on March 19 and
April 3 and on March 22 in NYC. The social distancing measures implemented in the United States include
staying at least 6 feet (~2 m) away from other people, no gathering in groups, staying out of crowded places,
and avoiding mass gatherings (20). Obviously, the continuous rise in the US infected numbers casts doubt on
the effectiveness of those preventive measures alone (Fig. 1 B and C).

In contrast to China, wearing of face masks was not mandated and was unpopular in most of the western
world during the early outbreak of the pandemic. Advice on the use of face masks was not issued until April 6,
2020 by the WHO (1), claiming that it is important only to prevent infected persons from viral transmission
by filtering out droplets but that it is unimportant to prevent uninfected persons from breathing virus-
bearing aerosols. The regions heavily plagued by COVID-19 in northern Italy, such as Lombard, ordered face
covering in public starting on April 6, and the Italian authorities required nationwide mandatory use of face
masks on May 4. All New Yorkers were mandated to use face covering in public starting on April 17, when
social distancing was not possible. With measures implemented in the United States seemingly comparable to
those in China, social distancing, quarantine, and isolation exhibited little impact on stopping the spreading of
the disease in the United States, as reflected by the linearity from April 1 to May 9 (Fig. 1C). It is possible,
however, that these measures likely alter the slope of the infection curve, that is, by reducing the rate of
infections during the early stage of the pandemic (Fig. 1). Notably, the recommended physical separation for
social distancing is beneficial to prevent direct contact transmission but is insufficient (without face masks)
to protect inhalation of virus-bearing aerosols (or even small droplets at intermediate proximity), owing to
rapid air mixing (7).

Understanding the Impacts of Face Covering

Compared to the simultaneous implementation of measures in China, intervention measures were
successively implemented in the western world (Fig. 24), providing an opportunity for assessing their
relative effectiveness. We quantified the effects of face covering by projecting the number of infections based
on the data prior to implementing the use of face masks in Italy on April 6 and NYC on April 17 (Fig. 24; see
Methods). Such projections are reasonable considering the excellent linear correlation for the data prior to
the onset of mandated face covering (Fig. 2 B and C and SI Appendix, Fig. S1). Our analysis indicates that face
covering reduced the number of infections by over 78,000 in Italy from April 6 to May 9 and by over 66,000 in
NYC from April 17 to May 9. In addition, varying the correlation from 15 d to 30 d prior to the onset of the
implementation reveals little difference in the projection for both places, because of the high correlation
coefficients (SI Appendix, Fig. S1). Notably, the trends of the infection curves in Italy and NYC contrast to those
in the world and in the United States (Fig. 1C), which show little deviation from the linearity due to the
nonimplementation of face-covering measures globally and nationally, respectively. The inability of social
distancing, quarantine, and isolation alone to curb the spread of COVID-19 is also evident from the linearity of
the infection curve prior to the onset of the face-covering rule in Italy on April 6 and in NYC on April 17 (Fig. 2
B and C). Hence, the difference made by implementing face covering significantly shapes the pandemic trends
worldwide.
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Fig. 2.

The evolving epicenter from Wuhan, to Italy, to NYC. (A) Comparison of the trends and mitigation measures
between Wuhan, Italy, and NYC in 2020. The vertical lines mark the date for implementing mitigation
measures. The two black circles label the dates when face covering was implemented: April 6 in northern
Italy and April 17 in NYC. The black dashed lines represent the projection without face covering based on
linear regression of 26-d data prior to implementing this measure. (B) Linear regression of the number of
confirmed infections for 26-d data prior to implementing face covering in Italy. The shaded vertical line
denotes the date when face covering was implemented on April 6 in northern Italy. (C) Linear regression of
the number of confirmed infections for 26-d data prior to implementing face covering in NYC. The shaded
vertical line denotes the date when face covering was implemented on April 17 in NYC. In B and C, the circles
are reported values, and the dotted line represents fitting and projection of the confirmed infections before
and after face-covering, respectively.

We further compared the numbers of daily new cases between NYC and the United States (excluding the data
in NYC) from March 1 to May 9 (Fig. 3). The daily numbers of newly confirmed infections in NYC and the
United States show a sharp increase in late March and early April. There exists a slower increase in the
number after implementation of the stay-at-home order (about 14 d in New York and shortly after April 3 in
the United States), which is attributable to the impacts of this measure. After April 3, the only difference in the
regulatory measures between NYC and the United States lies in face covering on April 17 in NYC. We applied
linear regression to the data between April 17 and May 9 in NYC and between April 5 and May 9 in the United
States. While the daily numbers of newly confirmed infections fluctuate considerably, the slope of the
regression unambiguously reflects the trend in both data. The daily new infection in NYC decreases with a
slope of 106 cases per day after April 17, corresponding to a decreasing rate of ~3% per day (relative to April
17). For comparison, the daily new infections in the United States (excluding NYC) increase, with a slope of 70
cases per day after April 4, corresponding to an increasing rate of ~0.3% per day (relative to April 5). Hence,
the decreasing rate in the daily new infections in NYC with mandated face covering is in sharp contrast to that
in the United States with only social-distancing and stay-at-home measures, further confirming the
importance of face covering in intervening the virus transmission.
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Fig. 3.

Contrasting the trends of new infections between NYC and the United States. Daily new confirmed infections
in (A) NYC and (B) the United States. The dotted lines represent linear fitting to the data between April 17 and
May 9 in NYC and between April 4 and May 9 in the United States. In B, the number in NYC was subtracted
from that in the United States. The vertical lines label the dates for social distancing, stay-at-home orders, and
mandated face-covering.

Dominant Airborne Transmission

We further elucidated the contribution of airborne transmission to the COVID-19 outbreak by comparing the
trends and mitigation measures during the pandemic worldwide and by considering the virus transmission
routes (Fig. 4). Face covering prevents both airborne transmission by blocking atomization and inhalation of
virus-bearing aerosols and contact transmission by blocking viral shedding of droplets. On the other hand,
social distancing, quarantine, and isolation, in conjunction with hand sanitizing, minimize contact (direct and
indirect) transmission but do not protect against airborne transmission. With social distancing, quarantine,
and isolation in place worldwide and in the United States since the beginning of April, airborne transmission
represents the only viable route for spreading the disease, when mandated face covering is not implemented.
Similarly, airborne transmission also contributes dominantly to the linear increase in the infection prior to
the onset of mandated face covering in Italy and NYC (Fig. 2 B and C and SI Appendix, Fig. S1). Hence, the
unique function of face covering to block atomization and inhalation of virus-bearing aerosols accounts for
the significantly reduced infections in China, Italy, and NYC (Figs. 1-3), indicating that airborne transmission
of COVID-19 represents the dominant route for infection.
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Fig. 4.

Transmission of COVID-19. Human atomization of viruses arises from coughing or sneezing of an infected
person, producing virus-containing droplets (>5 pum) and aerosols (<5 pm). Virus transmission from person
to person occurs through direct/indirect contact and airborne aerosol/droplet routes. Large droplets mainly
settle out of air to cause person/object contamination, while aerosols are efficiently dispersed in air. Direct

80


https://www.pnas.org/content/pnas/early/2020/06/10/2009637117/F3.large.jpg?download=true
https://www.pnas.org/content/pnas/early/2020/06/10/2009637117/F3.large.jpg
https://www.pnas.org/highwire/powerpoint/931558
https://www.pnas.org/content/early/2020/06/10/2009637117#F4
https://www.pnas.org/content/early/2020/06/10/2009637117#F2
https://www.pnas.org/content/early/2020/06/10/2009637117#F2
https://www.pnas.org/content/early/2020/06/10/2009637117#F2
https://www.pnas.org/content/early/2020/06/10/2009637117#F2
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2009637117/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2009637117/-/DCSupplemental
https://www.pnas.org/content/early/2020/06/10/2009637117#F1
https://www.pnas.org/content/early/2020/06/10/2009637117#F3
https://www.pnas.org/content/pnas/early/2020/06/10/2009637117/F4.large.jpg?download=true
https://www.pnas.org/content/pnas/early/2020/06/10/2009637117/F4.large.jpg
https://www.pnas.org/highwire/powerpoint/931567

and airborne transmissions occur in short range and extended distance/time, respectively. Inhaled airborne
viruses deposit directly into the human respiration tract.

Recent measurements identified SARS-Cov-2 RNA on aerosols in Wuhan'’s hospitals (18) and outdoor in
northern Italy (21), unraveling the likelihood of indoor and outdoor airborne transmission. Within an
enclosed environment, virus-bearing aerosols from human atomization are readily accumulated, and elevated
levels of airborne viruses facilitate transmission from person to person. Transmission of airborne viruses in
open air is subject to dilution, although virus accumulation still occurs due to stagnation under polluted
urban conditions (7, 22). Removal of virus-bearing particles from human atomization via deposition is
strongly size dependent, with the settling velocities ranging from 2.8 x 10-> m-s~1to 1.4 x 10-3 m-s-1 for the
sizes of 1 and 10 pm, respectively (7). For comparison, typical wind velocity is about 1 m-s-1 to 3 m-s-!
indoors (23) and is ~1 m-s~! horizontally and 0.1 m-s-! vertically in stable air (7, 22). Under those indoor and
outdoor conditions, the residence time of virus-bearing aerosols reaches hours, due to air mixing (7).

We also examined ambient conditions relevant to the outbreaks in Wuhan, Italy, and NYC. The initial
outbreak of COVID-19 in Wuhan coincided with the winter haze season in China (7, 22), during which high
levels of PM2s were prevalent in air (S Appendix, Figs. S2 and S3). On the other hand, the daily average PMzs
concentrations were much lower during the outbreaks in Rome, Italy, and in NYC (SI Appendix, Fig. S2). The
airborne transmission pathways (i.e., indoor or outdoor) as well as the effects of ambient PM2s levels on virus
transmission may be variable among urban cities. For example, the winter haze conditions in China likely
exacerbated outdoor virus spreading (24, 25), because of low UV radiation, air stagnation (lacking ventilation
on the city scale), and low temperature (7, 22). Also, there may exist a synergetic effect of simultaneous
exposure to the virus and PMzs to enhance the infectivity, severity, and fatalities of the disease (14, 26). In
addition, nascent virus-bearing aerosols produced from human atomization likely undergo transformation in
air, including coagulation with ambient preexisting PM and/or growth on a time scale of a few hours in
typical urban air (27U-29). Such transformation, as recently documented on coarse PM in Italy (21), may
mitigate virus inactivation (9, 12), by providing a medium to preserve its biological properties and elongating
its lifetimes. However, key questions remain concerning transformation and transmission of virus-bearing
aerosols from human atomization in air. Specifically, what are the impacts of transformation of human-
atomized aerosols on viral surviving and infectivity in air?

While the humidity effect on viral surviving is uncertain (3, 9), the conditions during the outbreaks in Wuhan,
Rome, and NYC correspond to high RH yet low absolute humidity because of low temperature (SI Appendix,
Fig. S3). Early experimental work (9) showed remarkable survival for the analogous coronavirus MERS-CoV
at the RH level characteristic of the COVID-19 outbreaks in Wuhan, Rome, and NYC. For comparison, indoor
temperature and RH typically range from 21 °C to 27 °C and 20 to 70%, respectively (23).

Of particular importance are the considerations that render airborne SARS-CoV-2 the most efficient among all
transmission routes. Even with normal nasal breathing, inhalation of virus-bearing aerosols results in deep
and continuous deposition into the human respiratory tract, and this transmission route typically requires a
low dose (8). Also, airborne viruses have great mobility and sufficiently long surviving time for dispersion (9,
12), and residents situated in densely populated environments are highly vulnerable. In addition, nascent
micrometer-size aerosols produced from coughing/sneezing of infected people have the potential of
containing many viruses, particularly for asymptomatic carriers (16).

Future research is critically needed to assess the transmission, transformation, and dispersion of virus-
bearing aerosols from human atomization under different environmental conditions, as well as the related
impacts on virus infectivity. It is equally important to understand human atomization of airborne viruses:
What are the number and size distributions of nascent aerosols as well as the viral load per particle from
coughing/sneezing? It is also imperative to evaluate human inhalation of airborne viruses: How are aerosols
deposited along the respiratory tract, and what is the minimum dose of airborne viruses required for
infection? It is also important to evaluate the performance of face masks to quantify the efficiency to filtrate
airborne viruses relevant to human atomization and inhalation. Elucidation of these mechanisms requires an
interdisciplinary effort.
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A Policy Perspective

The governments’ responses to the COVID pandemic have so far differed significantly worldwide. Swift
actions to the initial outbreak were undertaken in China, as reflected by nearly simultaneous implementation
of various aggressive mitigation measures. On the other hand, the response to the pandemic was generally
slow in the western world, and implementation of the intervention measures occurred only consecutively.
Clearly, the responsiveness of the mitigation measures governed the evolution, scope, and magnitude of the
pandemic globally (Figs. 1 and 2).

Curbing the COVID-19 relies not only on decisive and sweeping actions but also, critically, on the scientific
understanding of the virus transmission routes, which determines the effectiveness of the mitigation
measures (Fig. 5). In the United States, social distancing and stay-at-home measures, in conjunction with hand
sanitizing (Fig. 5, path a), were implemented during the early stage of the pandemic (March 16) (20). These
measures minimized short-range contact transmission but did not prevent long-range airborne transmission,
responsible for the inefficient containing of the pandemic in the United States (Figs. 1 and 3). Mandated face
covering, such as those implemented in China, Italy, and NYC, effectively prevented airborne transmission by
blocking atomization and inhalation of virus-bearing aerosols and contact transmission by blocking viral
shedding of droplets. While the combined face-covering and social distancing measures offered dual
protection against the virus transmission routes, the timing and sequence in implementing the measures also
exhibited distinct outcomes during the pandemic. For example, social distancing measures, including city
lockdown and stay-at-home orders, were implemented well before face covering was mandated in Italy and
NYC (Fig. 5, path b), and this sequence left an extended window (28 d in Italy and 32 d in NYC) for largely
uninterrupted airborne transmission to spread the disease (Figs. 2 and 3). The simultaneous implementation
of face covering and social distancing (Fig. 5, path c), such as that undertaken in China, was most optimal, and
this configuration, in conjunction with extensive testing and contact tracing, was responsible for the curve
flattening in China (Fig. 1). Also, there likely existed remnants of virus transmission after the implementation
of regulatory measures, because of circumstances when the measures were not practical or were disobeyed
and/or imperfection of the measures. Such limitations, which have been emphasized by the WHO (1), spurred
on controversial views on the validity of wearing face masks to prevent the virus transmission during the
pandemic (30). However, it is implausible that the limitations of mitigation measures alone contributed
dominantly to the global pandemic trend, as exemplified by the success in China. Our work suggests that the
failure in containing the propagation of COVID-19 pandemic worldwide is largely attributed to the
unrecognized importance of airborne virus transmission (1, 20).
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Fig. 5.
Mitigation paradigm. Scenarios of virus transmission under the distancing/quarantine/isolation measure
only (path a), the measures with distancing/quarantine/isolation followed by face covering (path b), and the
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measures with simultaneous face covering and distancing/quarantine/isolation (path c). The short-dashed
arrows label possible remnants of virus transmission due to circumstances when the measure is not possible
or disobeyed and/or imperfection of the measure.

Conclusions

The inadequate knowledge on virus transmission has inevitably hindered development of effective mitigation
policies and resulted in unstoppable propagation of the COVID-19 pandemic (Figs. 1-3). In this work, we
show that airborne transmission, particularly via nascent aerosols from human atomization, is highly virulent
and represents the dominant route for the transmission of this disease. However, the importance of airborne
transmission has not been considered in establishment of mitigation measures by government authorities (1,
20). Specifically, while the WHO and the US Centers for Disease Control and Prevention (CDC) have
emphasized the prevention of contact transmission, both WHO and CDC have largely ignored the importance
of the airborne transmission route (1, 20). The current mitigation measures, such as social distancing,
quarantine, and isolation implemented in the United States, are insufficient by themselves in protecting the
public. Our analysis reveals that the difference with and without mandated face covering represents the
determinant in shaping the trends of the pandemic worldwide. We conclude that wearing of face masks in
public corresponds to the most effective means to prevent interhuman transmission, and this inexpensive
practice, in conjunction with extensive testing, quarantine, and contact tracking, poses the most probable
fighting opportunity to stop the COVID-19 pandemic, prior to the development of a vaccine. It is also
important to emphasize that sound science should be effectively communicated to policy makers and should
constitute the prime foundation in decision-making amid this pandemic. Implementing policies without a
scientific basis could lead to catastrophic consequences, particularly in light of attempts to reopen the
economy in many countries. Clearly, integration between science and policy is crucial to formulation of
effective emergency responses by policy makers and preparedness by the public for the current and future
public health pandemics.

Methods

Projection of the pandemic trend without implementing face covering in Italy and NYC was performed first by
establishing the linear correlation between the infection number and date. We considered the data for both
15 and 30 d prior to the onset of face covering (SI Appendix, Fig. S1). The slope and the reported infection
number were used for the projections. The avoided infection number due the face covering was determined
from the difference between the projected and reported values on May 9, 2020.

The data for accumulative confirmed infections and fatalities in Wuhan, Italy, and NYC were taken from the
reports by Wuhan Municipal Health Commission (http://wjw.wuhan.gov.cn/), European CDC
(https://www.ecdc.europa.eu/en), and NYC government (https://www1.nyc.gov/site/doh/covid/covid-19-
data.page), respectively. The data of accumulative confirmed infections and fatalities worldwide were taken
from WHO COVID-19 situation report (https://www.who.int/emergencies/diseases/novel-coronavirus-
2019 /situation-reports) (1), and the numbers in China, Italy, and United States were from taken from
European CDC.

Ground-based measurements of PMzs and RH in Wuhan were taken from the China National Environmental
Monitoring Centre (http://beijingair.sinaapp.com/). The PMzs data in NYC were taken from US
Environmental Protection Agency (https://www.epa.gov/outdoor-air-quality-data). The PM:s data in Rome
were taken were from Centro Regionale della Qualita dell’aria (http://www.arpalazio.net/main/aria/). The
RH data in Rome and NYC were taken from the 6-hourly interim reanalysis of the European Centre for
Medium-range Weather Forecasts (https://www.ecmwf.int/en/forecasts/datasets/reanalysis-
datasets/era5).

We used spaceborne measurements of aerosol optical depth (AOD) to characterize the regional aerosol
pollution during the COVID-19 outbreak (January 23 to February 10, 2020) in China. The green band AODs at
0.55 um are available from Terra and Aqua combined Moderate Resolution Imaging Spectroradiometer
Version 6 Multiangle Implementation of Atmospheric Correction
(https://lpdaac.usgs.gov/products/mcd19a2v006/). The Level-2 product has daily global coverage with 1-
km pixel resolution. The AOD retrieval is only available for the clear sky.
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VACCINES ARE EFFECTIVE: DELIVERY IS SKETCHY (IN THE US)

Coronavirus Vaccine Tracker
NYT By Carl Zimmer, Jonathan Corum and Sui-Lee Wee

Updated Dec. 29, 2020

Vaccines typically require years of research and testing before reaching the clinic, but in 2020,
scientists embarked on a race to produce safe and effective coronavirus vaccines in record time.
Researchers are currently testing 64 vaccines in clinical trials on humans, and 19 have reached the
final stages of testing. At least 85 preclinical vaccines are under active investigation in animals.

New additions and recent updates

Dec. 28 Novavax begins a Phase 3 trial in the United States.
Dec. 27 Kazakhstan moves to Phase 3.
Dec. 24 Iran enters Phase 1.
Dec. 23 Canada approves the Moderna vaccine.
Dec. 22 Maryland-based Altimmune enters Phase 1.
Dec. 21 The European Union authorizes the Pfizer-BioNTech vaccine.
Dec. 19 Kazakhstan moves to Phase 2.
Dec. 18 The F.D.A. authorizes Moderna'’s vaccine for emergency use.
Dec. 18 Cuba’s Soberana 2 vaccine moves to Phase 2.
Dec. 17 Japan’s Shionogi launches a Phase 1/2 trial.
Dec. 17 South Korea’'s GeneOne enters Phase 1/2.
Leading vaccines

Developer Type Phase Status

- Pfizer-BioNTech mRNA 23 Approved in Canada and

other countries.

84


https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2009637117/-/DCSupplemental
https://www.pnas.org/content/early/2020/06/10/2009637117
https://www.nytimes.com/by/carl-zimmer
https://www.nytimes.com/by/jonathan-corum
https://www.nytimes.com/by/sui-lee-wee
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#novavax
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#kazakhstan
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#iran
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#moderna
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#altimmune
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#pfizer
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#kazakhstan
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#moderna
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#sovereign
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#shionogi
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#geneone
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#pfizer
https://www.nytimes.com/interactive/2020/health/pfizer-biontech-covid-19-vaccine.html

] Emergency use in U.S. and
other countries.

Approved in Canada.
B e IRNA 3 Emergency use in U.S.
Early use in Russia.
== Gamaleya Adenovirus 3 Emergency use in Belarus,
Argentina.
[+ ] CanSino Adenovirus 3 Limited use in China.
EE Johnson & .
= ohnson Adenovirus 3
B Uxtord. Adenovirus 23
= AstraZeneca
=] Vector Institute Protein 3 Early use in Russia.
B= Novavax Protein 3
[~ | Sinovac Inactivated 3 Limited use in China.
- Smf)_pharm- Inactivated 3 A.pp.roved 1nIU.A.E.I., Bahrain.
Beijing Limited use in China.
B Sinopharm- Inactivated 3 Limited use in China, U.A.E.
Wuhan

Below is a list of all vaccines that have reached trials in humans, along with a selection of promising
vaccines being tested in animals. For an overview of treatments for Covid-19, see our Coronavirus
Drug and Treatment Tracker.

Status is reachable

Billy Ethridge e 1st Executive Director, "WNE4 LLC" (international funding for $150 million+
projects) AND Cofounder/ Advisor, “Brain-Body Research Institute” (nonprofit)... 6h e

By Debora Patta CBS News January 22,2021, 10:29 AM

COVID strain in South Africa shows huge resistance to antibodies from original virus
Durban, South Africa — The race to vaccinate people against COVID-19 has been made even more urgent by
the emergency of new, more contagious variants of the coronavirus. CBS News got rare access to a lab in
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South Africa studying one of the more worrying new strains of the virus, which appears to have at least some
resistance to the antibodies that vaccines create in the human body to fend off the bug.

Virus hunters in the high-risk biohazard lab in Durban are hot on the trail of the mutant strain spreading at
breakneck speed across South Africa. The virus has mutated to attach itself more easily to human cells,
making the disease no more deadly, but helping it spread a lot more easily.

U.K. COVID strain unlikely to "escape” Pfizer vaccine

"We do believe that we are going through a new pandemic with this variant that not only transmits much
faster, but that also potentially has less neutralization,” genetic scientist Tulio de Oliveira tells CBS News.

De Oliveira discovered the new variant after observing a dramatic uptick in infections in November. His
colleagues in the highly secured lab have developed a live culture of the strain to speed up their research.

Alex Sigal is a senior researcher at the Africa Health Research Institute and at Germany's Max Planck Institute
for Infection Biology. He says the new strain discovered in South Africa appears to have the ability to reduce
the effectiveness of antibodies in people infected with the original version of the virus significantly.

"Ten-fold would be conservative,” he tells CBS News, but "you can also have complete knock-out," meaning a
person's natural defenses to the original strain of the virus could prove useless against the variant in South
Africa.

A researcher investigating the new strain of the COVID-19 virus discovered in South Africa works at a lab in
Durban. CBS News

That means those infected in the first wave could have little protection from the new strain, and even more
troubling, it could render some of the vaccines less effective.

"It's clear that we've underestimated this virus," he says. "On the other hand, the evidence is not there yet that
vaccines will be affected, and certainly people should keep vaccinating because that's the solution to this
pandemic."

At the country's central lab, scientists stress that immunity is only part of the picture. Data on just how
effective the vaccines are against the new strain won't be available for a couple weeks, but in the future,
vaccines may have to be tweaked every so often to protect against mutant strains — much as the annual flu
shot has been for years.

https://www.cbsnews.com/news/south-africa-covid-strain-resistance-antibodies-coronavirus-

vaccine-latest-research/

Via Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

Lockdowns stopped flu in its tracks

Social-distancing measures aimed at slowing the spread of coronavirus seem to have shortened the
influenza season in the northern hemisphere by about six weeks. A shorter flu season could spare tens of
thousands of lives But the net impacts on global health will be hard to tease apart from the large number of
deaths from COVID-19 as well as other causes in 2020 and beyond.

Nature | 4 min read
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NEWS

21 May 2020

How coronavirus lockdowns stopped flu in its tracks

Reported rates of influenza and other infections have fallen sharply, but some communicable diseases may
see arise.

Nicola Jones

Measures aimed at slowing coronavirus spread are affecting other communicable diseases.Credit: Leon
Neal/Getty

Lockdowns and social-distancing measures aimed at slowing the spread of coronavirus seem to have
shortened the influenza season in the northern hemisphere by about six weeks.

Globally, an estimated 290,000-650,000 people typically die from seasonal flu, so a shorter flu season could
mean tens of thousands of lives are spared. But the net impacts on global health will be hard to unpick against
the large number of deaths from COVID-19 as well as other causes in 2020 and beyond. Tracking influenza
and other infectious diseases can help to reveal the effectiveness of public-health policies aimed at stopping
the coronavirus pandemic.

Seasonal flu cases in the northern hemisphere usually peak in February and tail off by the end of May. This
year, unusually, lab-confirmed cases of influenza dropped precipitously in early April, a few weeks after the
coronavirus pandemic was declared on 11 March (see ‘Flu season cut short by COVID-19 measures’). The data
comes from tests of more than 150,000 samples from national influenza laboratories in 71 countries that
report data to FluNet, a global surveillance system.
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FLUSEASON CUT SHORT BY COVID-19 MEASURES

Source: FluNet Global Influenza Surveillance and Response System.

The early end to the flu season comes despite the fact that it started with a bang; in January, before the
coronavirus pandemic, the influenza season was on track to be the most severe in decades.

There are other possible contributors to the decline: people with flu symptoms might have avoided clinics
altogether, for example, isolating at home and so not showing up in the statistics. But the response to the
pandemic is likely to be an important factor: “Public-health measures such as movement restrictions, social
distancing and increased personal hygiene likely had an effect on decreasing influenza and other respiratory
virus transmission,” said the World Health Organization in a statement to Nature.

Lockdowns stopped flu in its tracks

Coronavirus vaccine trials have delivered their first results — but their promise is still unclear

Local data from the state of New York show a similar pattern. Although the flu season started a few weeks
earlier than usual there, the rate of cases fell sharply and the season ended five weeks early. In Hong Kong,
the 2019-20 influenza season was 63% shorter than those of the previous five years, and the number of
deaths from lab-confirmed flu was 62% lower?. A similar decline was seen during the 2003 epidemic of the
related coronavirus that causes SARS (severe acute respiratory syndrome).

Other infectious diseases might also have been affected this year, says study co-author, infectious-disease
researcher Pak-leung Ho at the University of Hong Kong. In Hong Kong, compared with previous years, the
number of chickenpox cases dropped by about half to three-quarters. In April, cases of measles and rubella
were their lowest, globally, since at least 2016, according to provisional data available so far — only 36 cases
of rubella were reported in April worldwide. Ho notes that typically these are diseases that affect children.
“Closure of schools may have had the biggest impact,” he says.
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How to address the coronavirus’s outsized toll on people of colour

Sexually transmitted infections (STIs) might also be affected, says Amanda Simanek, an epidemiologist at the
University of Wisconsin-Milwaukee. Cases may decline in the absence of close contact, she says, but there
may also be a decline in detection and treatment leading to a later surge. Other communicable diseases, such
as tuberculosis, are more likely to see an upswing, because programmes to fight the disease have been
derailed by the pandemic. The international organization the Stop TB Partnership released a report in May
estimating that a 3-month lockdown and a 10-month period of recovery would cause an additional 1.37
million deaths globally during the next 5 years.

The flu season in the southern hemisphere is just starting (it typically peaks in July or August); it is unclear
whether a similar flu trend will be seen there.

doi: 10.1038/d41586-020-01538-8
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Projecting the transmission dynamics of SARS-CoV-2 through the postpandemic period

Science 14 Apr 2020:

eabb5793

DOI: 10.1126/science.abb5793

Abstract

It is urgent to understand the future of severe acute respiratory syndrome-coronavirus 2 (SARS-CoV-2)
transmission. We used estimates of seasonality, immunity, and cross-immunity for betacoronaviruses 0C43
and HKU1 from time series data from the USA to inform a model of SARS-CoV-2 transmission. We projected
that recurrent wintertime outbreaks of SARS-CoV-2 will probably occur after the initial, most severe
pandemic wave. Absent other interventions, a key metric for the success of social distancing is whether
critical care capacities are exceeded. To avoid this, prolonged or intermittent social distancing may be
necessary into 2022. Additional interventions, including expanded critical care capacity and an effective
therapeutic, would improve the success of intermittent distancing and hasten the acquisition of herd
immunity. Longitudinal serological studies are urgently needed to determine the extent and duration of
immunity to SARS-CoV-2. Even in the event of apparent elimination, SARS-CoV-2 surveillance should be
maintained since a resurgence in contagion could be possible as late as 2024.

https://science.sciencemag.org/content/early/2020/04 /24 /science.abb5793

COVID19: CDCP Urges Wearing Masks and Self-Isolation
VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#COVID19 #WHO #CDCP #ReleaseData #UrgeWearingMasks #Selflsolation

#PresTrumpDeclaresVoluntaryStatesRights 'Pres. Trump said..CDC & P was urging all Americans to wear a
mask when they leave their homes, but he immed.undercut the msg. by repeat. calling the recomm. vol. &
prom. that he would not wear one himself. Sr. off. at the C.D.C. have been pushing the pres. for days to advise
everyone — even people who appear to be healthy — to wear a mask or a scarf that covers their mouth &
nose when shopp. at the grocery store or while in other pub. places..The researchers asked 246 people w/
susp. resp. viral inf. to breathe into a machine for 30 minutes to measure the amt. of virus they exhaled. Half
of the particip. wore a face mask, while the other half perf. the expt. w/o0 any face covering. Among 111 people
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whose infections were later confirmed with a lab test, masks stopped the spread of all seasonal coronavirus

and more than 70% of flu virus infections.. Masks were not as eff. in red. transmission of rhinoviruses, or the

common cold. For the current coronavirus pandemic, all health officials, including those at the W.H.O. &

C.D.C,, agree that masks should be worn by anyone w/ symptoms like a cough or fever, & anyone caring for

someone with a confirmed or suspected case.’

A SIMPLE GUIDE: How do I protect myself?

STAYING SAFE: Who should wear a face mask or face covering?
DO IT FROM HOME: How to make your own face mask
AVOIDING CONTACT: The rules on self-isolation and exercise
VIDEO: The 20-second hand wash

LOOK-UP TOOL: Check cases in your area

Almost 90% of COVID Patients Placed on Ventilators in New York City Died
Published on April 9, 2020

Margaretta Colangelo
Co-Founder & Managing Director at Deep Knowledge Ventures

100 articles

"The patients in front of me were unlike any patients I've ever seen. Clinically they look more like high-altitude

sickness than pneumonia. The real illness may be a disfunction of the oxygenation of the blood. Doctors still need

ventilators to treat patients but they should reflect on the treatment strategy because this is an entirely new
disease”

https://www.linkedin.com /pulse/over-80-covid-patients-placed-ventilators-new-york-have-

colangelo/

A Debate Over Masks Uncovers Deep White House Divisions

nytimes.com

It's High Time We Fought This Virus the American Way

The administration has all the authority it needs to produce medical supplies and prepare for a potential
vaccine. By James E. Baker. Mr. Baker is a former legal adviser to the National Security Council.

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#NYTOpEd #COVID19 #FrmLegalAdvisorToNSC #DeployDPA #Abdication?'Gov. & health off. tell us that
there is a profound gap bet. the protective equip., hospital equip. & testing res. that are needed (& will be
needed) & what is available (or in the pipeline). Bill Gates reminds us that we will need to prod. millions,
perhaps billions, of doses of vaccine in 12 to 18 months. This isn’t a passing crisis; we will need more of
everything in two months, six months and maybe years..
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The D.P.A.’s industry assess. auth. can be used to measure prod. & distrib. capacity, remove blind spots, plan
efficiently & recreate a supply chain at home. The federal govt. can determine now which entities could
produce vaccines while it plans for their ethical allocation. The govt. can then use the D.P.A.’s Title Il incent.
auth.or. to issue loans, offer antitrust protection and guarantee purchases, creating a secure market for
masks, tests & vaccines..

If I were advising the president (or the secretaries w/ delegated authority), [ would say this: Please, tell the
public what the need is & how the need will be met today, next week & in the months to come. What
specifically has been contracted for, in how many units & on what timeline? Where there is a gap between
need & supply, use the D.P.A. to close it.'
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The Coronavirus Outbreak

Frequently Asked Questions and Advice (see Section 1 Introduction)
Updated April 11, 2020

What should I do if I feel sick?

When will this end?

How can I help?

Should I wear a mask?

How do I get tested?

How does coronavirus spread?

Is there a vaccine yet?

What makes this outbreak so different?
What if somebody in my family gets sick?
Should I stock up on groceries?

Can I go to the park?

Should I pull my money from the markets?
What should I do with my 401(k)?

O OO OO0 OO O O0OO0OO0OO0OO0

https://www.nytimes.com/2020/05/02 /us/politics/vaccines-coronavirus-research.html

Via:

Status is reachable

Daniel Goldstein, MD e 1st Professor & Vice Chairman, Department of Cardiothoracic
Surgery Montefiore Health System. LinkedIn # 1 2020 Top Voice in Healthcare 1d e

The Coronavirus Is Evolving Before Our Eyes
The virus is mutating as expected. We can still stop it.

Story by James Hamblin

In the final, darkest days of the deadliest year in U.S. history, the world received ominous news of a
mutation in the SARS-CoV-2 coronavirus. Scientists in the U.K. had identified a form of the virus that
was spreading rapidly throughout the nation. Then, on January 4, Prime Minister Boris Johnson
announced a lockdown that began almost immediately and will last until at least the middle of
February. “It’s been both frustrating and alarming to see the speed with which the new variant is
spreading,” he_said in an address, noting that “our scientists have confirmed this new variant is
between 50 and 70 percent more transmissible” than previous strains.

Those figures, based on an early estimate by British government scientists in late December, made
for terrifying push alerts and headlines. Though this strain of the virus (officially called “B.1.1.7")
quickly became known as “the U.K. variant,” it has already been found in 45 countries, suggesting
that the opportunity to contain it with travel restrictions has passed. On January 8, Australia locked
down Brisbane, a city of 2.3 million people, after discovering a single case.

Each day, B.1.1.7 is being found in more people in more places, including all around the United
States. Experts have raised dire warnings that a 70 percent more transmissible form of the virus
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would overwhelm already severely stretched medical systems. Daily deaths have already tripled in
recent months, and the virus is killing more than 3,000 Americans every day. From a purely
mathematical perspective, considering exponential growth, a significantly more transmissible strain
could theoretically lead to tens of thousands of daily deaths, with hospital beds lining sidewalks and
filling parking lots.

Read: The problem with stories about dangerous coronavirus mutations

To make matters worse, the warnings from Britain were followed by headlines about yet another
variant, B.1.351, in South Africa. Then another concerning variant was identified in Brazil. News
reports speculated that these strains may resist vaccines. Some experts cautioned that the mutations
could render current treatments less effective. Scott Gottlieb, the former director of the FDA, said
last week: “The South Africa variant is very concerning right now because it does appear that it may
obviate some of our medical countermeasures, particularly the antibody drugs.” On Tuesday,
Anthony Fauci echoed that concern, calling the variant “disturbing.”

Related Stories

The Mutated Virus Is a Ticking Time Bomb

The Next Phase of Vaccination Will Be Even Harder

Where Year Two of the Pandemic Will Take Us

These new variants demand to be taken seriously. Skyrocketing case counts in the U.K. suggest a
potential to do enormous damage, and the identification of B.1.1.7 in so many countries is
noteworthy. Still, we don’t yet know whether either variant will become as dominant worldwide as
they have in their respective countries. They might spread widely and cause tremendous harm. They
might also do neither.

The sheer scale and capacity of this virus are challenging many things we thought we knew, but the
basic laws governing its evolution are not among them. All viruses are constantly evolving and
changing, just as human populations are. When a virus is spreading as widely and rapidly as SARS-
CoV-2, spinning through trillions of generations each minute, adaptation is inevitable. The
transmissibility of the virus will change. The severity of the disease it causes will change. Its ability
to evade our immune system will change. It very well may evolve to circumvent our current
vaccines.

Thanks to genetic-sequencing technology, we can watch this evolution in real time. We can see the
changes in a virus’s genes before we even know what they mean for the spread of disease. Charting
the course of this evolution, and assessing its significance, has quickly become a foremost challenge
of the pandemic. The peril is not that the virus will suddenly change in an extraordinary way that
transforms the pandemic, but that it is changing in small, ordinary ways that are playing out on a
vast scale, and whose significance we may not appreciate until it’s too late.

https://www.theatlantic.com /health/archive/2021/01/coronavirus-mutations-

variants/617694/

The Coronavirus Is Mutating. What Does That Mean for a Vaccine?

https://www.nyvtimes.com/interactive/2020/04 /16 /opinion/coronavirus-mutations-
vaccine-covid.html?smid=li-share
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VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#NYT #COVID19 #Mutations #MayAffVaccineEffect #LSIN]JCoreMission #AsInDeepSpace
#0rSubatomicOrg

NYT:
'A lot will depend on how the virus mutates. Broadly, there are two ways mutations can play out.

Scenario 1: The coronavirus is unable to evade a vaccine

A successf. vaccine could stop the virus dead in its tracks, but only if the virus doesn't mutate its way
around the shot.

Like all viruses, SARS-CoV-2 is mutat. as it passes from person to person..Most mutations don’t really
change how the virus fxns.

Scenario 2: Mutations make vaccines less effective over time

But what if the virus doesn’t get cornered like measles? If the virus mutates in a way that prevents
antibodies from binding, it could make a lasting, universal vaccine difficult to create.

Antibodies, which the body produces in response to a vaccine or an infection, work by binding to
specific spots on a virus called antigens. If random viral mutations alter the shape of an antigen, it
can make a vaccine less effective against the virus.

The takeaway: We'll have to wait and see
Scientists know that SARS-CoV-2 is mutating.'
LSINJ: Long term commitm. for systematiz., surveilli. & controlling networks of genes & mechan.

maintaining the genome in real time. Their failure inserts genetic disease lesions into genomes.

https://www.nytimes.com/interactive/2020/04 /16 /opinion/coronavirus-mutations-
vaccine-covid.html?smid=li-share

Via:

Andrea C. Love, Ph.D. » 1st Immunologist | Microbiologist | Biotechnology Applications
Scientist | Public Health Consultant | Cytometry Expert 1w e

1 week ago

Let's discuss the UK news stories, reporting a new mutation in SARS-CoV-2.

Viruses are always mutating. These mutations occur at the level of the genetic material,
which may or may not translate into detectable changes in the virus.

By sequencing viral isolates, we can assess viral evolution. This identified a new variant of
the virus in the UK, currently called VUI - 202012/01. About 1100 cases involving this
variant have been identified.
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Reports stating it is linked to increased transmission are correlative - yes, there is a case
surge in UK, and this variant is being isolated in these areas. It is CORRELATION, not
causation. We cannot say this variant is the CAUSE of increased cases yet.

The mutation led to a slight change in the spike protein. Vaccines account for these types of
changes, as we know viruses mutate over time. SARS-CoV-2 mutates relatively slowly
compared to other RNA viruses, and there are variants always circulating. Right now, there
is NO EVIDENCE that this will affect the efficacy of vaccines.

In summary

There are lots of variants of the virus out there. A new one has been identified in the UK and
warrants further investigation. There is no cause for alarm yet.

NEWS BRIEFING

Covid-19: New coronavirus variant is identified in UK

England’s health secretary, Matt Hancock, has told parliament that a new variant of covid-19
hasbeen identified and may be driving infections in the south east, leading to headlines
about“mutantcovid.” Jacqui Wise answers some common questions

thebmj| BMJ2020;371:m4857 | doi: 10.1136/bmj.m485:
https://bit.ly/34xBvSY

https://www.bmj.com/content/bmj/371/bmj.m4857.full.pdf

Unbiased Science Podcast
#covidvaccine

'No evidence' virus recovery stops reinfection, says WHO
Getty ImagesCopyright: Getty Images

The World Health Organization

(WHO) says that there is "currently no evidence that people who have recovered from Covid-19 and
have antibodies are protected from a second infection".

It has been suggested that people who survive an infection may develop antibodies that can attack
the virus and prevent reinfection.

In the UK, antibody blood testing and surveillance to determine the rate of infection among the
public is one of "five pillars" of the government's testing strategy, designed to suppress the virus.

Antibody testing - to show if someone has had the virus in the past - is considered crucial in
providing an exit pathway from the current lockdown, as well as providing data to those developing
a vaccine.
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Read more about these links.

https://www.bbc.com/news/live /world-52424263 /page/4

South Korea says recovered coronavirus patients who tested positive again did not
relapse: Tests picked up 'dead virus fragments'

e Experts in South Korea said that recovered coronavirus patients who tested positive again
were not reinfected and that their virus was not reactivated, as was previously feared.

e More than 260 people who recovered and tested negative subsequently tested positive
again. The Korea Centers for Disease Control and Prevention worried that the virus had
reactivated after going dormant.

e But the country's infectious-disease experts said on Thursday that the tests were detecting
dead fragments of the virus left in patients' bodies.

e South Korea was one of the first countries to report a virus outbreak but quickly
implemented widespread testing and contact tracing. It had reported 247 deaths as of
Thursday.

Visit Business Insider's homepage for more stories

Coronavirus: How exposed is your job?

e 14 May 2020

Coronavirus pandemic

Millions of workers are doing their day jobs from makeshift set-ups in their living rooms and
kitchens, while those in England who can't work from home are now encouraged to go back in if they
can do so safely.

But how exposed to coronavirus might you be in your job? And how does that compare to others?

Data from the UK's Office for National Statistics, based on a US survey, puts into context the risk of
exposure to disease, as well as the amount of close human contact workers had before social
distancing and other safety measures were introduced.

See how your job ranks by using the search below.

While most jobs require people to work relatively closely to others - somewhere in the range
between arm's length and a shared office environment - there are very few that typically involve
exposure to disease more than once a year.

It's important to note that the data on both exposure to disease at work and how close people are to
others is based on interviews that took place with US workers before the pandemic broke out and
social distancing recommendations were introduced.

Some jobs may find it easier to adjust than others and there may be slightly different working
practices and conditions in the US for certain occupations. The results can be expected to be broadly
the same in most developed countries.

Almost all the jobs that have a high exposure to both disease and other people are healthcare
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professions, while those who scored low on both measures include artists, lawyers and those in
more typical office jobs like marketing, HR and financial advisers.

Cleaners, prison officers and undertakers are among those who have relatively high exposure to
disease without so much close interaction with other people.

But the people who might be most at risk to a new infectious disease like Covid-19, are those who
have lots of close contact with people, but aren't used to being exposed to disease.

Bar staff, hairdressers and actors fall into this category, as well as taxi drivers and bricklayers.

What do I need to know about the coronavirus?

A SIMPLE GUIDE: How do I protect myself?

STAYING SAFE: Who should wear a face mask or face covering?
DO IT FROM HOME: How to make your own face mask
AVOIDING CONTACT: The rules on self-isolation and exercise
VIDEO: The 20-second hand wash

LOOK-UP TOOL: Check cases in your area

Other figures released by the ONS this week showed that deaths in the healthcare sector in the UK
are no higher on average than those in the wider community, although social care workers were
dying at higher rates. Given that these healthcare occupations are so exposed to both disease and
other people, why have there not been more deaths?

This could be because workers in these jobs are more likely to be using personal protective
equipment (PPE) like masks and gloves, says Ben Humberstone, deputy director for health analysis

at the ONS. They also follow regular hygiene measures like washing hands.

One of the jobs which had many more coronavirus deaths than the average was taxi drivers. That's a
job which scores highly in terms of closeness to other people, particularly among those jobs which
are still actually possible to do at the moment. Bar staff, hairdressers and fitness instructors all score
higher, but with bars, gyms and hair salons shut, most of these people will be isolating.

As taxi drivers are less exposed to disease in normal times, there may not be an existing culture of
regular hand-washing and wearing PPE. Some firms are trialling partition screens and distributing
gloves and masks to protect their drivers and customers.

Methodology
The data in the look-up comes from this release by the ONS.

The figures on proximity to others and exposure to disease come from a survey carried out by the
Occupational Information Network (O*NET) in which they asked respondents in the US to place
themselves on a 1-5 scale for the following two questions.

1. How physically close to other people are you when you perform your current job?
2. How often does your current job require you to be exposed to diseases or infection?

For exposure to disease, a score of one means they are never exposed, while a score of five means
they are exposed daily. It's referring to any disease, not coronavirus specifically.

For the physical closeness question, one means the respondent works more than 100ft away from
the nearest other person, while five means they need to touch or be near to touching other people at
work. The survey was carried out before social distancing measures were introduced and workers in
certain jobs will of course find it easier to adjust than others.
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The responses for people in the same jobs were averaged together and extrapolated to form a score
of 100. We've looked at these scores out of of 100 and given each job a ranking.

If any two jobs had the same score we've given them a tied ranking.

By Daniel Dunford, Sean Willmott, Marcos Gurgel and Katie Hassell.

(iv) Lack of: Pandemic containment research labs, availability of PPEs, Ventilators, Testing
kits and Vaccines development, results and the known the leakage of masks were thought
to be serious impediments to managing crises in its early days and directly responsible for
magnitude of infections and fatalities of Pandemic,

How to suppress further COVID-19 outbreaks

The only plausible way to achieve herd immunity is through mass vaccination, argues a Nature Biomedical
Engineering editorial. The alternative — letting the virus spread naturally at an infection fatality rate of
something around 0.5-1% — implies that millions would die before transmission slows down. The journal
outlines why widespread testing, technology-aided contact tracing, case isolation and the quarantining of
contacts will continue to be essential to sustainedly suppress further outbreaks. (Nature Biomedical
Engineering | 7 min read)

https://www.nature.com/articles/s41551-020-0567-

0?utm source=Nature+Briefing&utm campaign=a2b0b4f54f-briefing-dy-
20200514 &utm medium=email&utm term=0 c9dfd39373-a2b0b4f54f-43530905

Experts worry that the coronavirus will go on spreading in a ‘slow burn’ in the U.S.

he+coronav1rus+w1ll+go+on+spread1ng+1n+a+%E2%80%98slow+burn%E2%80%99+1n+the+U S.&o
q=Experts+worry+that+the+coronavirus+will+go+on+spreading+in+a+%E2%80%98slow+burn%E2
%80%99+in+the+U.S.&gs Icp=CgZwc3ktYWIQAzoOCAAQ6gIQtAIQmEEQ5Q]JQ1cSLAVjVxIsBYMH]JiwFo
AXAAeACAAUUIAUuSAQExmAEA0AEC0AEBqgEHZ3dzLXdperABBg&sclient=psy-
ab&ved=0ahUKEwinvbOct8 pAhWrVN8KHWO02DU0Q4dUDCAg&uact=5

IA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey
COVID-19: NYC is the Epicenter

#COVID19 #NYC #Epicenter #DPA!? 'NY, the increasingly battered epicenter of the nation’s coronavirus
outbreak, on Friday reported its highest number of deaths in a single day, prompting state officials to beg the
rest of the United States for assistance and to enact an emergency order designed to stave off medical
catastrophe.

In the 24 hours through 12 a.m. on Friday, 562 people..died from the virus in NY State, bringing the
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total~3,000, double..three days before..same period, 1,427 newly sick..poured into the hosp..although the rate
of increase in hospitalizations seemed to stabilize, suggesting that the extreme social-distancing measures put
in place last month may have started working..Despite the glimmer..new statistics..reminder of the gale-force
strength of the crisis that is thr NY, where >102,000 people — nearly as many as in Italy and Spain.. — have
now tested positive for the virus. The situation, as it has been for wks, was part. dire in NYC, where some
hospitals have reported running out of body bags & others..plan for the unthinkable prosp. of rationing care.
“It is hard to put fully into words what we are all grappling with as we navigate our way through this
pandemic,” Vicki L. LoPachin, the chief medical officer of the Mount Sinai Health System,’

Coronavirus in N.Y.: Toll Soars to Nearly 3,000 as State Pleads for Aid

nytimes.co

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey#COVID10
#WHO #CDCP #ReleaseData #UrgeWearingMasks #Selflsolation #PresTrumpDeclaresVoluntaryStatesRights
'Pres. Trump said..CDC & P was urging all Americans to wear a mask when they leave their homes, but he
immed.undercut the msg. by repeat. calling the recomm. vol. & prom. that he would not wear one himself. Sr.
off. at the C.D.C. have been pushing the pres. for days to advise everyone — even people who appear to be
healthy — to wear a mask or a scarf that covers their mouth & nose when shopp. at the grocery store or while
in other pub. places..The researchers asked 246 people w/ susp. resp. viral inf. to breathe into a machine for
30 minutes to measure the amt. of virus they exhaled. Half of the particip. wore a face mask, while the other
half perf. the expt. w/o any face covering. Among 111 people whose infections were later confirmed with a
lab test, masks stopped the spread of all seasonal coronavirus and more than 70% of flu virus infections..
Masks were not as eff. in red. transmission of rhinoviruses, or the common cold. For the current coronavirus
pandemic, all health officials, including those at the W.H.0. & C.D.C,, agree that masks should be worn by
anyone w/ symptoms like a cough or fever, & anyone caring for someone with a confirmed or suspected case.'

COVID19: CDCP Urges Wearing Masks and Self-Isolation
VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#COVID19 #WHO #CDCP #ReleaseData #UrgeWearingMasks #Selflsolation
#PresTrumpDeclaresVoluntaryStatesRights 'Pres. Trump said..CDC & P was urging all Americans to wear a
mask when they leave their homes, but he immed.undercut the msg. by repeat. calling the recomm. vol. &
prom. that he would not wear one himself. Sr. off. at the C.D.C. have been pushing the pres. for days to advise
everyone — even people who appear to be healthy — to wear a mask or a scarf that covers their mouth &
nose when shopp. at the grocery store or while in other pub. places..The researchers asked 246 people w/
susp. resp. viral inf. to breathe into a machine for 30 minutes to measure the amt. of virus they exhaled. Half
of the particip. wore a face mask, while the other half perf. the expt. w/o any face covering. Among 111 people
whose infections were later confirmed with a lab test, masks stopped the spread of all seasonal coronavirus
and more than 70% of flu virus infections.. Masks were not as eff. in red. transmission of rhinoviruses, or the
common cold. For the current coronavirus pandemic, all health officials, including those at the W.H.O. &
C.D.C, agree that masks should be worn by anyone w/ symptoms like a cough or fever, & anyone caring for
someone with a confirmed or suspected case.’
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A SIMPLE GUIDE: How do I protect myself?

STAYING SAFE: Who should wear a face mask or face covering?
DO IT FROM HOME: How to make your own face mask
AVOIDING CONTACT: The rules on self-isolation and exercise
VIDEO: The 20-second hand wash

LOOK-UP TOOL: Check cases in your area

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

Illinois Governor ].B. Pritzker faults White House for shortages in coronavirus testing
Washington — Illinois Governor ].B. Pritzker said Sunday he believes the White House should have stepped in
earlier to ensure states have the supplies needed for coronavirus testing, especially as states begin looking
toward a reopening of their economies and an easing of restrictions.

"Much of what came out of the White House for many weeks was not helpful,” Pritzker, a Democrat, said
Sunday on "Face the Nation." "We needed the White House to lead on the Defense Production Act to help us
get swabs, to help us get VTM, to help us get reagents. That really hasn't much happened.”

Transcript: Illinois Governor ].B. Pritzker on "Face the Nation"

Pritzker, a Democrat, said the White House has informed his office the state will receive 600,000 swabs,
which he said he is "very grateful for." But he said it is his fellow governors who have "risen to the challenge'
to meet the needs of states battling the coronavirus pandemic.

Illinois governor faults White House for testing supply shortages

A Debate Over Masks Uncovers Deep White House Divisions

nytimes.com

VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#NYTOpEd #COVID19 #FrmLegalAdvisorToNSC #DeployDPA #Abdication?'Gov. & health off. tell us that
there is a profound gap bet. the protective equip., hospital equip. & testing res. that are needed (& will be
needed) & what is available (or in the pipeline). Bill Gates reminds us that we will need to prod. millions,
perhaps billions, of doses of vaccine in 12 to 18 months. This isn’t a passing crisis; we will need more of
everything in two months, six months and maybe years..

The D.P.A.'s industry assess. auth. can be used to measure prod. & distrib. capacity, remove blind spots, plan
efficiently & recreate a supply chain at home. The federal govt. can determine now which entities could
produce vaccines while it plans for their ethical allocation. The govt. can then use the D.P.A’s Title Il incent.
auth.or. to issue loans, offer antitrust protection and guarantee purchases, creating a secure market for
masks, tests & vaccines..

If I were advising the president (or the secretaries w/ delegated authority), I would say this: Please, tell the
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public what the need is & how the need will be met today, next week & in the months to come. What
specifically has been contracted for, in how many units & on what timeline? Where there is a gap
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The Coronavirus Outbreak

e Frequently Asked Questions and Advice (see Section 1 Introduction)
Updated April 11, 2020

What should I do if I feel sick?

When will this end?

How can I help?

Should I wear a mask?

How do I get tested?

How does coronavirus spread?

Is there a vaccine yet?

What makes this outbreak so different?
What if somebody in my family gets sick?
Should I stock up on groceries?

Can I go to the park?

Should I pull my money from the markets?
What should I do with my 401(k)?

O OO OO0 OO O O0OO0OO0OO0OO0

https://www.nytimes.com/2020/05/02 /us/politics/vaccines-coronavirus-research.html

The Coronavirus Is Mutating. What Does That Mean for a Vaccine?

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#NYT #COVID19 ##Mutations #MayAffVaccineEffect #LSINJCoreMission #AsInDeepSpace #0rSubatomicOrg

NYT:
'A lot will depend on how the virus mutates. Broadly, there are two ways mutations can play out.

Scenario 1: The coronavirus is unable to evade a vaccine

A successf. vaccine could stop the virus dead in its tracks, but only if the virus doesn't mutate its way around the shot.
Like all viruses, SARS-CoV-2 is mutat. as it passes from person to person..Most mutations don’t really change how the
virus fxns.

Scenario 2: Mutations make vaccines less effective over time

But what if the virus doesn’t get cornered like measles? If the virus mutates in a way that prevents antibodies from binding, it
could make a lasting, universal vaccine difficult to create.

Antibodies, which the body produces in response to a vaccine or an infection, work by binding to specific spots on a virus
called antigens. If random viral mutations alter the shape of an antigen, it can make a vaccine less effective against the virus.

The takeaway: We'll have to wait and see
Scientists know that SARS-CoV-2 is mutating.'
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LSINJ: Long term commitm. for systematiz., surveilli. & controlling networks of genes & mechan. maintaining the genome in
real time. Their failure inserts genetic disease lesions into genomes.

Can You Get Covid-19 Again? It’s Very Unlikely, Experts Say
Reports of reinfection instead may be cases of drawn-out illness. A decline in antibodies is normal after a few weeks, and

people are protected from the coronavirus in other ways.
Megan Kent of Salem, Mass., tested positive for coronavirus in March 30 after feeling sick. She got better,
went back to work and then felt sick again in May, testing positive a second time for the virus.Credit...

Kayana Szymczak for The New York Times

By Apoorva Mandavilli
e Published July 22, 2020Updated July 23, 2020, 3:33 a.m. ET
How I Came Out About My Disability

He Kept a Community’s Bears in Check, but He Won't Anymore

Latest Updates: Global Coronavirus Outbreak
Updated 6h ago

e (alifornia and Texas are among the states setting new daily records.
e Landlords are jumping the gun as an eviction moratorium wanes.
e For workers who cobble together employment, the pandemic has exposed deep holes in the safety net.

See more updates
More live coverage: Markets

Given these more likely scenarios, Dr. Mina had choice words for the physicians who caused the panic over reports of
reinfections. “This is so bad, people have lost their minds,” he said. “It’s just sensationalist click bait.”

In the early weeks of the pandemic, some people in China, Japan and South Korea tested positive twice, sparking similar fears.
South Korea’s Centers for Disease Control and Prevention investigated 285 of those cases, and found that several of the second
positives came two months after the first, and in one case 82 days later. Nearly half of the people had symptoms at the second
test. But the researchers were unable to grow live virus from any of the samples, and the infected people hadn’t spread the virus
to others.

Continue reading the main story

“It was pretty solid epidemiological and virological evidence that reinfection was not happening, at least in those people,” said
Angela Rasmussen, a virologist at Columbia University in New York.

Most people who are exposed to the coronavirus make antibodies that can destroy the virus; the more severe the symptoms, the
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stronger the response. (A few people don’t produce the antibodies, but that’s true for any virus.) Worries about reinfection have

been fueled by recent studies suggesting that these antibody levels plummet.

Image

Medical workers administering an antibody test. While antibodies get a lot of attention, scientists say immunity also has a lot
to do with a person’s pathogen-fighting memory T and B cells.Credit...Shannon Stapleton/Reuters

For example, a study published in June found that antibodies to one part of the virus fell to undetectable levels within three
months in 40 percent of asymptomatic people. Last week, a study that has not yet been published in a peer-reviewed journal
showed that neutralizing antibodies — the powerful subtype that can stop the virus from infecting cells — declined sharply
within a month.

“It's actually incredibly depressing,” said Michael Malim, a virologist at King’s College London. “It’s a huge drop.”

But other work suggests that the antibody levels decline — and then stabilize. In a study of nearly 20,000 people posted to the
online server MedRxiv on July 17, the vast majority made plentiful antibodies, and half of those with low levels still had
antibodies that could destroy the virus.

“None of this is really surprising from a biological point of view,” said Florian Krammer, an immunologist at the Icahn Mount
Sinai School of Medicine who led that study.

Continue reading the main story

Dr. Mina agreed. “This is a famous dynamic of how antibodies develop after infection: They go very, very high, and then they
come back down," he said.

He elaborated: The first cells that secrete antibodies during an infection are called plasmablasts, which expand exponentially
into a pool of millions. But the body can’t sustain those levels. Once the infection wanes, a small fraction of the cells enters the
bone marrow and sets up shop to create long-term immunity memory, which can churn out antibodies when they’'re needed

again. The rest of the plasmablasts wither and die.

The Coronavirus Qutbreak »

105


https://www.nytimes.com/2020/06/18/health/coronavirus-antibodies.html
https://www.medrxiv.org/content/10.1101/2020.07.09.20148429v1
https://www.medrxiv.org/content/10.1101/2020.07.14.20151126v1
https://www.nytimes.com/2020/07/22/health/covid-antibodies-herd-immunity.html?campaign_id=9&emc=edit_nn_20200723&instance_id=20544&nl=the-morning&regi_id=89889947&segment_id=34125&te=1&user_id=a511a498d5c17d0f827c2229ec77f22f#after-story-ad-4
https://www.nytimes.com/news-event/coronavirus?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/news-event/coronavirus?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/news-event/coronavirus?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq
https://www.nytimes.com/news-event/coronavirus?action=click&pgtype=Article&state=default&module=styln-coronavirus-national&variant=show&region=MAIN_CONTENT_3&context=storylines_faq

Frequently Asked Questions

Updated July 22, 2020

You May Have Antibodies After Coronavirus Infection. But Not for Long.
June 18, 2020

After Recovery From the Coronavirus, Most People Carry Antibodies

May 7,2020

Prototype Vaccine Protects Monkeys From Coronavirus

May 20,2020

They Recovered From the Coronavirus. Were They Infected Again?

Feb. 29,2020

Apoorva Mandavilli is a reporter for The Times, focusing on science and global health. She is the 2019 winner of the Victor Cohn

Prize for Excellence in Medical Science Reporting. @apoorva nyc
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'No evidence' virus recovery stops reinfection, says WHO

Getty ImagesCopyright: Getty Images

The World Health Organization

(WHO) says that there is "currently no evidence that people who have recovered from Covid-19 and have antibodies are
protected from a second infection".It has been suggested that people who survive an infection may develop antibodies that
can attack the virus and prevent reinfection.

In the UK, antibody blood testing and surveillance to determine the rate of infection among the public is one of "five pillars”
of the government's testing strategy, designed to suppress the virus.

Antibody testing - to show if someone has had the virus in the past - is considered crucial in providing an exit pathway
from the current lockdown, as well as providing data to those developing a vaccine.

Read more about these links.

https://www.bbc.com/news/live /world-52424263 /page /4

South Korea says recovered coronavirus patients who tested positive again did not relapse: Tests picked up 'dead

virus fragments'

e Experts in South Korea said that recovered coronavirus patients who tested positive again were not reinfected
and that their virus was not reactivated, as was previously feared.

e More than 260 people who recovered and tested negative subsequently tested positive again. The Korea
Centers for Disease Control and Prevention worried that the virus had reactivated after going dormant.

e But the country's infectious-disease experts said on Thursday that the tests were detecting dead fragments of
the virus left in patients' bodies.

e South Korea was one of the first countries to report a virus outbreak but quickly implemented widespread
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testing and contact tracing. It had reported 247 deaths as of Thursday.

Visit Business Insider's homepage for more stories

Coronavirus: How exposed is your job?
e 14 May 2020

Coronavirus pandemic

Millions of workers are doing their day jobs from makeshift set-ups in their living rooms and kitchens, while those in England
who can't work from home are now encouraged to go back in if they can do so safely.

But how exposed to coronavirus might you be in your job? And how does that compare to others?

Data from the UK's Office for National Statistics, based on a US survey, puts into context the risk of exposure to disease, as well
as the amount of close human contact workers had before social distancing and other safety measures were introduced.

See how your job ranks by using the search below.

h exposure to disease without so much close interaction with other people.

But the people who might be most at risk to a new infectious disease like Covid-19, are those who have lots of close contact
with people, but aren't used to being exposed to disease. Bar staff, hairdressers and actors fall into this category, as well

as taxi drivers and bricklayers.

What do I need to know about the coronavirus?

A SIMPLE GUIDE: How do I protect myself?

STAYING SAFE: Who should wear a face mask or face covering?
DO IT FROM HOME: How to make your own face mask
AVOIDING CONTACT: The rules on self-isolation and exercise
VIDEO: The 20-second hand wash

LOOK-UP TOOL: Check cases in your area

Other figures released by the ONS this week showed that

deaths in the healthcare sector in the UK are no higher on average than those in the wider community, although social care
workers were dying at higher rates. Given that these healthcare occupations are so exposed to both disease and other people,
why have there not been more deaths?

This could be because workers in these jobs are more likely to be using personal protective equipment (PPE) like masks and

gloves, says Ben Humberstone, deputy director for health analysis at the ONS. They also follow regular hygiene measures like
washing hands.

One of the jobs which had many more coronavirus deaths than the average was taxi drivers. That's a job which scores highly in
terms of closeness to other people, particularly among those jobs which are still actually possible to do at the moment. Bar

staff, hairdressers and fitness instructors all score higher, but with bars, gyms and hair salons shut, most of these people
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will be isolating.

As taxi drivers are less exposed to disease in normal times, there may not be an existing culture of regular hand-washing and
wearing PPE. Some firms are trialling partition screens and distributing gloves and masks to protect their drivers

and customers.

Methodology
The data in the look-up comes from this release by the ONS.

The figures on proximity to others and exposure to disease come from a survey carried out by the Occupational Information
Network (O*NET) in which they asked respondents in the US to place themselves on a 1-5 scale for the following two
questions.

1. How physically close to other people are you when you perform your current job?

2. How often does your current job require you to be exposed to diseases or infection?

For exposure to disease, a score of one means they are never exposed, while a score of five means they are exposed daily.

It's referring to any disease, not coronavirus specifically. For the physical closeness question, one means the respondent works
more than 100ft away from the nearest other person, while five means they need to touch or be near to touching other people
at work. The survey was carried out before social distancing measures were introduced and workers in certain jobs will of
course find it easier to adjust than others.

The responses for people in the same jobs were averaged together and extrapolated to form a score of 100. We've looked at
these scores out of of 100 and given each job a ranking. If any two jobs had the same score we've given them a tied ranking.

By Daniel Dunford, Sean Willmott, Marcos Gurgel and Katie Hassell.

between need & supply, use the D.P.A. to close it.'

https://www.bbc.com/news/uk-52637008

Coronavirus: Hospitals in Brazil's Sdo Paulo 'near collapse'

The mayor of Brazil's largest city, Sdo Paulo, has said its health system could collapse as demand grows for
emergency beds to deal with coronavirus cases. Bruno Covas said the city's public hospitals had reached 90%
capacity and could run out of space in two weeks. He accused those who flouted lockdown rules of playing
"Russian roulette" with people's lives. Sdo Paulo is one of the country's worst-hit regions, with almost 3,000
deaths so far. The health ministry reported 7,938 new cases in the past 24 hours, taking the total above
241,000. Only the US, Russia and the UK have higher numbers. The death toll in Brazil over 24 hours was
485, meaning that the total number of deaths is 16,118 - the world's sixth-highest figure.

e Coronavirus pandemic: Tracking the global outbreak

e 'Undocumented virus explosion' sweeps Brazil
e Brazil records highest daily rise in virus deaths

Health experts have warned that the real number of confirmed infections in the country may be far higher
than the official records, due to a lack of testing.
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Part 5: Entire CNN coronavirus town hall (April 30)
Bill Gates explains the next steps ahead for a coronavirus vaccine with CNN's Anderson Cooper and Dr. Sanjay
Gupta during a CNN town hall on the coronavirus pandemic.

Source: CNN

https://www.cnn.com/videos/media/2020/05/01 /entire-april-30-coronavirus-town-hall-part-5-sot-
vpx.cnn?hpt=0b blogfooterold

(v) Projection of aerosols beyond the current 6 feet (even continuing beyond 12 feet to 16
feet) of social distancing; (viral) matter,

Model suggests how airborne coronavirus particles spread in grocery store aisles
By Rachael Rettner - Senior Writer April 09, 2020

Based on their findings, the researchers recommend avoiding busy indoor spaces.

Scientists in Finland have modeled how small airborne viral particles spread in a grocery store
setting, which may help us better understand the spread of the new coronavirus
VIA:

Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEQ, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#COVID19 #Disperasal #Aerosols #GraceryStoreAisles 'Scientists in Finland have modeled how small
airborne viral particles spread in a grocery store setting, which may help us better understand the spread of
the new coronavirus.’

For the study, researchers at Aalto University, the Finnish Meteorological Institute, the VTT Technical
Research Centre of Finland and the University of Helsinki used a supercomputer to simulate the spread of
small viral particles leaving a person's respiratory tract through coughing. They simulated a scenario in which
a person coughs in a store aisle between shelves, and took into account ventilation.

They found that, in this situation, an aerosol "cloud" spreads outside the immediate vicinity of the person
coughing, and diluted as it spreads, the authors said. But this process takes up to several minutes, and in the
meantime, a person who walks by could in theory inhale the small particles.’

https://www.livescience.com/how-coronavirus-spreads-grocery-

stores.html?utm source=Selligent&utm medium=email&utm campaign=9160&utm content=LVS ne
wsletter+&utm term=4003045&m i=U87NyAu143V2AYBZwWnfllKi4IW%2BOmWKRcQIWvx%?2Bbug
7IvTIVO3XDI VZeHx4Ld7HwOj4Njl[jGWuxK330VMkOTn%2BagCx4cyN xbC5v4UUi

See how a mask affects how a cough travels
Newsroom

Alab at Florida Atlantic University is simulating a human cough to understand how far and fast cough
droplets can spread.

Source: CNN

Glycerin/Water mixture forced out of ‘mouth’ of a ‘dummy’ with a pump
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This generates an aerosol of 10 - 20 micron (@) droplets (size of aerosols in a cough).
MEASURED WITH NO MASKS, MASKS, INSIDE & OUTSIDE.

The rate and extent of travel of the aerosol is followed with a laser activated green light (fluoresces) against
distance markers:

NO MASK RATES:

3 feetin 5 secs

6 feet (LIMIT OF SOCIAL DISTANCING GUIDELINES)

9 feet in 10 secs

12 feet in additional 30 - 40 secs

At 9 feet droplets hang for 2 - 3 minutes but at a ~8x lower concentration at 6 feet
Hung droplets can carry disease

MASKED EXPERIMENTS:

Does not travels but emerges from the sides of the masks, disperses and hangs

Covered with fist/hand disperses further

Via Richard Millman:

Efficacy of Face Shields Against Cough Aerosol Droplets from a Cough Simulator
William G. Lindsley,! John D. Noti,! Francoise M. Blachere,! Jonathan V. Szalajda,? and Donald H. Beezhold!

Abstract

Health care workers are exposed to potentially infectious airborne particles while providing routine care to
coughing patients. However, much is not understood about the behavior of these aerosols and the risks they
pose. We used a coughing patient simulator and a breathing worker simulator to investigate the exposure of
health care workers to cough aerosol droplets, and to examine the efficacy of face shields in reducing this
exposure. Our results showed that 0.9% of the initial burst of aerosol from a cough can be inhaled by a
worker 46 cm (18 inches) from the patient. During testing of an influenza-laden cough aerosol with a volume
median diameter (VMD) of 8.5 pm, wearing a face shield reduced the inhalational exposure of the worker by
96% in the period immediately after a cough. The face shield also reduced the surface contamination of a
respirator by 97%. When a smaller cough aerosol was used (VMD = 3.4 um), the face shield was less effective,
blocking only 68% of the cough and 76% of the surface contamination. In the period from 1 to 30 minutes
after a cough, during which the aerosol had dispersed throughout the room and larger particles had settled,
the face shield reduced aerosol inhalation by only 23%. Increasing the distance between the patient and
worker to 183 cm (72 inches) reduced the exposure to influenza that occurred immediately after a cough by
92%. Our results show that health care workers can inhale infectious airborne particles while treating a
coughing patient. Face shields can substantially reduce the short-term exposure of health care workers to
large infectious aerosol particles, but smaller particles can remain airborne longer and flow around the face
shield more easily to be inhaled. Thus, face shields provide a useful adjunct to respiratory protection for
workers caring for patients with respiratory infections. However, they cannot be used as a substitute for
respiratory protection when it is needed.
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[Supplementary materials are available for this article. Go to the publisher's online edition of Journal of
Occupational and Environmental Hygiene for the following free supplemental resource: tables of the
experiments performed, more detailed information about the aerosol measurement methods, photographs of
the experimental setup, and summaries of the experimental data from the aerosol measurement devices, the
gPCR analysis, and the VPA.]

Keywords: airborne particulate matter, health care workers, infectious disease transmission, protective
devices, respiratory infections/prevention, universal precautions

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4734356

New preprint of interest on SARS-CoV-2 Aerosol and surface stability #COVID19
#Coronavirus
By Jonathan Eisen Posted in Built Environment Topics Coronavirus

Posted on March 11, 2020

There is a new preprint of interest to those interested in SARS-CoV-2, the novel coronavirus spreading
around the world.

Details:

Aerosol and surface stability of HCoV-19 (SARS-CoV-2) compared to SARS-CoV-1

Neeltje van Doremalen, Trenton Bushmaker, Dylan Morris, Myndi Holbrook, Amandine Gamble, Brandi
Williamson, Azaibi Tamin, Jennifer Harcourt, Natalie Thornburg, Susan Gerber, Jamie Lloyd-Smith, Emmie de
Wit, Vincent Munster

doi: https://doi.org/10.1101/2020.03.09.20033217

Abstract:

HCoV-19 (SARS-2) has caused >88,000 reported illnesses with a current case-fatality ratio of ~2%. Here, we
investigate the stability of viable HCoV-19 on surfaces and in aerosols in comparison with SARS-CoV-1.
Overall, stability is very similar between HCoV-19 and SARS-CoV-1. We found that viable virus could be
detected in aerosols up to 3 hours post aerosolization, up to 4 hours on copper, up to 24 hours on cardboard
and up to 2-3 days on plastic and stainless steel. HCoV-19 and SARS-CoV-1 exhibited similar half-lives in
aerosols, with median estimates around 2.7 hours. Both viruses show relatively long viability on stainless
steel and polypropylene compared to copper or cardboard: the median half-life estimate for HCoV-19 is
around 13 hours on steel and around 16 hours on polypropylene. Our results indicate that aerosol and fomite
transmission of HCoV-19 is plausible, as the virus can remain viable in aerosols for multiple hours and on
surfaces up to days.

It is important to remember this is a non peer reviewed preprint. But [ think there is some interesting
material in here worth checking out.

http://microbe.net/2020/03/11 /new-preprint-of-interest-on-sars-cov-2-aerosol-and-surface-

stability-covid19-coronavirus/

(vi)Viability of the virus on hard or inanimate (hard, wooden and metallic) surfaces for upto
72 hours

New preprint of interest on SARS-CoV-2 Aerosol and surface stability #COVID19
#Coronavirus
By Jonathan Eisen Posted in Built Environment Topics Coronavirus
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Posted on March 11, 2020

There is a new preprint of interest to those interested in SARS-CoV-2, the novel coronavirus spreading
around the world.

Details:

Aerosol and surface stability of HCoV-19 (SARS-CoV-2) compared to SARS-CoV-1

Neeltje van Doremalen, Trenton Bushmaker, Dylan Morris, Myndi Holbrook, Amandine Gamble, Brandi
Williamson, Azaibi Tamin, Jennifer Harcourt, Natalie Thornburg, Susan Gerber, Jamie Lloyd-Smith, Emmie de
Wit, Vincent Munster

doi: https://doi.org/10.1101/2020.03.09.20033217

Abstract:

HCoV-19 (SARS-2) has caused >88,000 reported illnesses with a current case-fatality ratio of ~2%. Here, we
investigate the stability of viable HCoV-19 on surfaces and in aerosols in comparison with SARS-CoV-1.
Overall, stability is very similar between HCoV-19 and SARS-CoV-1. We found that viable virus could be
detected in aerosols up to 3 hours post aerosolization, up to 4 hours on copper, up to 24 hours on cardboard
and up to 2-3 days on plastic and stainless steel. HCoV-19 and SARS-CoV-1 exhibited similar half-lives in
aerosols, with median estimates around 2.7 hours. Both viruses show relatively long viability on stainless
steel and polypropylene compared to copper or cardboard: the median half-life estimate for HCoV-19 is
around 13 hours on steel and around 16 hours on polypropylene. Our results indicate that aerosol and fomite
transmission of HCoV-19 is plausible, as the virus can remain viable in aerosols for multiple hours and on
surfaces up to days.

It is important to remember this is a non peer reviewed preprint. But I think there is some interesting
material in here worth checking out.

http://microbe.net/2020/03 /11 /new-preprint-of-interest-on-sars-cov-2-aerosol-and-surface-

stability-covid19-coronavirus/

(vii) Testing Kits and vaccine development: reliability of tests and accuracy of numbers
recovered from testing,

Oxford coronavirus vaccine safe and promising, according to early human trial results
published in the Lancet
By William Booth and Carolyn Y. Johnson

July 20, 2020 at 2:52 PM EDT

LONDON — A University of Oxford group and the British-Swedish pharmaceutical company AstraZeneca
reported Monday that their coronavirus vaccine candidate, on which the U.S. and European governments
have placed substantial bets, was shown in early-stage human trials to be safe and to stimulate a strong
immune response.

The study, published in the British medical journal the Lancet and involving 1,077 volunteers, was described
as promising. A second report in the same publication on a Chinese vaccine showed what researchers not
involved in the study described as modest positive results.

The two vaccines are among 23 candidates now being tested in human trials, according to a running tally kept
by the World Health Organization. More than 130 others are in preclinical studies. None have yet been proved
to protect people from infection or illness. And scientists caution that no one yet knows what level of immune
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response will be a shield against the virus in the real world through a cross section of humanity — young to
old, healthy to those with preexisting conditions.

But with hopes soaring that a number of vaccines will soon emerge to quiet the global pandemic,
governments are making massive investments and pharmaceutical companies are readying production.

China approved the use of its vaccine within its military in late June.

The U.S. government has pledged up to $1.2 billion toward the Oxford effort and secured a promise of

300 million doses by October. A European alliance has claimed 400 million doses, while the British
government has dibs on 100 million doses, alongside another possible candidate being developed by Imperial
College London.

British Prime Minister Boris Johnson was enthusiastic about the early-stage Oxford results.

“This is very positive news. A huge well done to our brilliant, world-leading scientists & researchers at
@UniofOxford,” Johnson tweeted Monday. “There are no guarantees, we're not there yet & further trials will
be necessary — but this is an important step in the right direction.”

The record-breaking pace of vaccine developers has heartened many who want to see the virus tamed in the
new year and life return to normal.

But much about this novel pathogen remains unknown. Last week, British researchers reported that people
infected with the virus may see defensive antibodies against it fade within months, raising the possibility that
long-term protection may be elusive — and that treatments may offer more promise than vaccines.

Still, vaccine researchers at Oxford and elsewhere are optimistic they can stimulate the production of T cells
that can stay in circulation for years and serve as a permanent praetorian guard against infection.

“We hope this means the immune system will remember the virus, so that our vaccine will protect people for
an extended period,” Andrew Pollard, lead author of the Oxford study, said in a statement. “However, we need
more research before we can confirm the vaccine effectively protects against SARS-CoV-2 infection, and for
how long any protection lasts.”

Large-scale, real-world trials of the Oxford vaccine — named ChAdOx1 nCoV-19 — are underway in Britain,
Brazil and South Africa. The United States plans to test it later this summer, along with a handful of other
candidates, in clinical trials, each with about 30,000 volunteers.

The Oxford vaccine was made from a weakened and non-replicating version of a common cold virus, an
adenovirus. It has been engineered to express a bit of the coronavirus that produces the spike protein that the
virus uses to enter and infect human cells.

The early trials found no serious side effects.

Paul Offit, director of the Vaccine Education Center at Children’s Hospital of Philadelphia, said it is still
unclear how protective the immune memory in T cells will be against the coronavirus, in part because
immune memory is typically more valuable against pathogens that have a longer incubation period than the
coronavirus.

His biggest concern about the Oxford study was that while the vaccine triggered the immune system best
when a second shot was administered, that two-dose regimen was only tested in 10 patients.

“I'd want to see, in a Phase 2 trial, two doses consistently inducing a neutralizing antibody response, and that
it'’s relatively long-lived — not months, not a few weeks,” Offit said.

Infectious-disease experts caution that vaccines must be widely administered to protect the general
population, and in an era of widespread skepticism and even overt hostility toward research and scientists,
any vaccine that underperforms or causes serious side effects will set back the effort.
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An editorial in the Lancet warned, “The race for a vaccine moves fast, as the need for a solution is evident, but
we cannot forget that safety is of the highest importance.”

In a reflection of how widely anticipated even very early vaccine results have become during the pandemic,
results from the Oxford trial were leaked to news outlets in the days before publication, and the hype
continued to build over the weekend.

“To me, the message is it looks like it warrants further study. There’s no showstopper here,” said Peter Hotez,
dean of the National School of Tropical Medicine at the Baylor College of Medicine. “The bottom line is there’s
maybe some promise, but definitely you cannot declare victory by any means on these two vaccines. There’s
nothing here that would cause me to say we can now release this to the public.”

The Chinese candidate was tested in 500 people and shown to be relatively safe, causing side effects such as
pain at the injection site, fevers and headaches, but with some severe reactions. It induced an immune
response in most participants. However, the vaccine’s early performance has been disappointing to some
scientists, and there have been worries that there may already be a reason it will not work on many people.
There is substantial immunity in the human population to the technology at the core of the vaccine — a
harmless virus that is used to ferry in a gene that triggers the immune response to the coronavirus.

The vaccine triggered the production of neutralizing antibodies that can block the virus in only about half the
test subjects — 59 percent of those given a high dose and 47 percent given a lower dose. Older people tended
to respond less favorably.

The ultimate proof of whether any vaccine works will be large-scale clinical trials that use a flip of the coin to
randomly decide whether thousands of people receive the experimental vaccine or a placebo shot — and then
wait to see whether the vaccinated group is protected against infection or severe disease.

The immune system uses a multi-pronged approach to defeat any pathogen, and it is not yet known exactly
what protects against a coronavirus infection.

Much public attention has focused on antibodies that block and neutralize the virus. Experimental vaccines
from biotechnology company Moderna and pharmaceutical giant Pfizer have been shown to trigger
antibodies at similar or greater levels than people who are naturally recovering from coronavirus infections,
a benchmark that many scientists consider a hopeful sign.

But there are other forms of immune memory, including T cells, that are an area of increasing interest as
evidence accumulates that antibody levels can drop off quickly in people naturally recovering from an
infection. The Oxford and Chinese studies, like studies from Moderna and_Pfizer, measured some T-cell
responses.

One type of T cell, helper T cells, can be compared to “the football coach, where the coach calls the play,” said
Angela Rasmussen, a virologist at Columbia University. “They’re coordinating the immune response of all the
other cells in the immune system — those are really important.” The helper T cells can instruct the immune
system to produce virus-fighting antibodies.

There are also “killer,” or cytotoxic, T cells, which are capable of destroying infected cells.

“It is unclear the role that cytotoxic T cells play in amelioration of covid-19 disease,” Offit said. “It is, in a
sense, a second line of defense.”

Johnson reported from Boulder, Colo.

U.S., Britain and Canada say Russian cyberspies are trying to steal coronavirus vaccine research

Elegant but unproven, RNA experiments leap to the front in coronavirus vaccine race. Will they work?

Coronavirus vaccine developers have a ‘bizarre’ problem. There’s not enough sick people.
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Coronavirus: What you need to read

The Washington Post is providing some coronavirus coverage free, including:
Updated July 21, 2020

The latest: Coronavirus in the U.S.

Coronavirus maps: Cases and deaths in the U.S. | Cases and deaths worldwide | Which states are reopening
and closing again

What you need to know: Summertime activities & coronavirus | Your life at home | Personal finance guide |
Make your own fabric mask | Follow all of our coronavirus coverage and sign up for our free newsletter.

How to help: Your community | Seniors | Restaurants | Keep at-risk people in mind

Have you been hospitalized for covid-19? Tell us whether you've gotten a bill.

William Booth

William Booth is The Washington Post’s London bureau chief. He was previously bureau chief in Jerusalem,
Mexico City, Los Angeles and Miami. Follow

Carolyn Y. Johnson

Carolyn Johnson is a science reporter. She previously covered the business of health and the affordability of
health care to consumers. Follow

https://www-washingtonpost-

com.cdn.ampproject.org/c/s/www.washingtonpost.com/world/europe/oxford-coronavirus-vaccine-
hase-1-lancet/2020/07/20/12fbbc92-c857-11ea-a825-8722004e4150 story.html?outputType=am
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The race is on to get a vaccine approved and into circulation. A separate report published today finds that a
Chinese candidate also produces an immune response, while American biotech firm Moderna revealed last
week that its candidate produces a strong immune response.

VACCINES ARE EFFECTIVE: DELIVERY IS SKETCHY (IN THE US)

Coronavirus Vaccine Tracker
By Carl Zimmer, Jonathan Corum and Sui-Lee WeeUpdated Dec. 29, 2020

Vaccines typically require years of research and testing before reaching the clinic, but in 2020, scientists
embarked on a race to produce safe and effective coronavirus vaccines in record time. Researchers are
currently testing 64 vaccines in clinical trials on humans, and 19 have reached the final stages of testing. At
least 85 preclinical vaccines are under active investigation in animals.
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New additions and recent updates

Dec. 28 Novavax begins a Phase 3 trial in the United States.

Dec. 27 Kazakhstan moves to Phase 3.

Dec. 24 Iran enters Phase 1.

Dec. 23 Canada approves the Moderna vaccine.

Dec. 22 Maryland-based Altimmune enters Phase 1.

Dec. 21 The European Union authorizes the Pfizer-BioNTech vaccine.

Dec. 19 Kazakhstan moves to Phase 2.

Dec. 18 The F.D.A. authorizes Moderna’s vaccine for emergency use.

Dec. 18 Cuba’s Soberana 2 vaccine moves to Phase 2.

Dec. 17 Japan’s Shionogi launches a Phase 1/2 trial.

Dec. 17 South Korea’s GeneOne enters Phase 1/2.

Leading vaccines
Developer Type Phase Status

Approved in Canada and other

% Pfizer-BioNTech mRNA 23 E(r)rlll:rt;ieensc'y use in U.S. and other
countries.

= v o ; st Conts
Early use in Russia.

= Gamaleya Adenovirus 3 Emergency use in Belarus,
Argentina.

B CanSino Adenovirus 3 Limited use in China.

% ]—222222 & Adenovirus 3

;EE ﬁneca Adenovirus 23

= Vector Institute Protein 3 Early use in Russia.

25 Novavax Protein 3

[+ ] Sinovac Inactivated 3 Limited use in China.

i ;
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Sinopharm-

Inactivated 3 Limited use in China, U.A.E.
Wuhan

Below is a list of all vaccines that have reached trials in humans, along with a selection of promising vaccines
being tested in animals. For an overview of treatments for Covid-19, see our Coronavirus Drug and Treatment
Tracker.

World-leading Oxford coronavirus vaccine produces immune response

Dave Lawler, author of World

https://www.nytimes.com/2020/07 /22 /us/politics /pfizer-coronavirus-
vaccine.html?campaign id=9&emc=edit nn 20200723&instance id=20544&nl=the-
morning&regi id=89889947&segment id=34125&te=1&user id=a511a498d5c17d0f827c2229ec77f22f

[llustration: Eniola Odetunde/Axios

A coronavirus vaccine from Oxford University and AstraZeneca, perhaps the most promising candidate
currently in development, appears to be safe and produces an immune response, according to preliminary
findings published in The Lancet.

Why it matters: The race is on to get a vaccine approved and into circulation. A separate report published
today finds that a Chinese candidate also produces an immune response, while American biotech firm
Moderna revealed last week that its candidate produces a strong immune response.

State of play: The Oxford vaccine is in phase three trials, the last step before possible approval. According to
the Economist, it could be cleared for emergency use as early as October.

e Moderna's vaccine is moving into phase three now, while another candidate from Pfizer is believed to

be relatively close behind.

e China has at least six candidates currently in trials, one of which is in phase three.

e Russia says a candidate from its state-run Gamaleya Institute will enter phase three trials next
month.

e According to the Milken Institute's tracker, there are 197 candidate vaccines in development, 19 of
which are in some stage of clinical trials.

What to watch: While it seems increasingly likely that a vaccine will be available by early next year — the
timeline suggested by Anthony Fauci — it remains unclear who will get it first.

e The U.K. announced today that it had bought up millions of doses not only of the Oxford vaccine, but
of candidates from France and Germany.

e That's another sign that this could play out as a bidding war, rather than the sort of equitable
distribution European leaders have discussed.
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e President Trump, meanwhile, has at times described the vaccine race in America First terms. The U.S.
is pouring billions of dollars into developing and manufacturing vaccines and expects to claim
millions of doses if and when they are approved.
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Pfizer Gets $1.95 Billion to Produce Coronavirus Vaccine by Year’s End

Two pharmaceutical companies announced a nearly $2 billion contract for 600 million doses of a vaccine,
with the first 100 million promised before the end of the year.

The first patient enrolled in Pfizer’s Covid-19 vaccine trial receiving an injection at the University of Maryland
School of Medicine in Baltimore in May.Credit...University of Maryland School of Medicine, via Associated
Press

By Noah Weiland, Denise Grady and David E. Sanger

e July 22,2020

WASHINGTON — As nations around the world race to lock up coronavirus vaccines even before they are
ready, the Trump administration on Wednesday made one of the largest investments yet, announcing a nearly
$2 billion contract with Pfizer and a German biotechnology company for 100 million doses by December.

The contract is part of what the White House calls the Warp Speed project, an effort to drastically shorten the
time it would take to manufacture and distribute a working vaccine. So far, the United States has put money
into more than a half dozen efforts, hoping to build manufacturing ability for an eventual breakthrough.

Europe has a parallel effort underway. Germany recently took a 23 percent stake in a German firm, CureVac,
that President Trump once tried to lure to American shores in hopes that its vaccine, if successful, would be
distributed in the United States first. A European-led fund-raising effort in May brought $8 billion in pledges
from the world’s governments, philanthropists and leaders for coronavirus vaccine research, even with the
United States sitting out the conference.

China, meantime, has militarized the effort: Researchers associated with the Academy of Military Medical
Sciences have developed one of China’s leading vaccine candidates, and another Chinese firm, Sinopharm
Group, announced in June that it was beginning Phase 3 trials in the United Arab Emirates.

Continue reading the main story

The Pfizer contract, an agreement to ensure the pharmaceutical giant has a market for its work, is the biggest
splash yet by the Americans. No vaccine has yet been developed, and it is not clear whether the Pfizer version
will work. But if the vaccine being produced by Pfizer and BioNTech, the German firm, proves to be safe and
effective in clinical trials, the companies say they could manufacture those first 100 million doses by the end
of the year.

Under the arrangement, the federal government would obtain that first batch for $1.95 billion, or about $20 a
dose, with the rights to acquire up to 500 million more, or 600 million total. Americans would receive the
vaccine for free. Before it could be distributed, it would need emergency approval by the Food and Drug
Administration. But the U.S. government does not pay the nearly $2 billion until the drug is approved and the
first 100 million doses are delivered.
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Pfizer said that large-scale safety and efficacy trials were to begin this month, with regulatory review set for
as early as October, although nothing was guaranteed.

“Depending on success in clinical trials, today’s agreement will enable the delivery of approximately 100
million doses of vaccine being developed by Pfizer and BioNTech,” Alex M. Azar I, the health secretary, said in
a statement announcing the deal.

On Monday, Pfizer and AstraZeneca, a British-Swedish drug company developing a potential vaccine with
Oxford University, released data suggesting that their vaccines could stimulate strong immune responses
with only minor side effects.

Editors’ Picks
Continue reading the main story
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But unlike AstraZeneca, which has also obtained funding from the U.S. government, Pfizer did not receive a
contract for its earlier research and development efforts — only for the doses and their distribution.

Latest Updates: Global Coronavirus Qutbreak
Updated 5h ago

e (alifornia and Texas are among the states setting new daily records.
e Landlords are jumping the gun as an eviction moratorium wanes.
e For workers who cobble together employment, the pandemic has exposed deep holes in the safety

net.

See more updates
More live coverage: Markets

By refusing funding up until now, Pfizer was able to avoid drawn-out contractual negotiations and get its
vaccine to trials, company officials say.

“We didn’t accept the federal government funding solely for the reason that we wanted to be able to move as
quickly as possible with our vaccine candidate into the clinic,” John Young, Pfizer’s chief business officer, said
on Tuesday at a congressional hearing with executives from five vaccine manufacturers.

Pfizer and BioNTech are developing a vaccine candidate that uses genetic material from the virus, known as
messenger RNA, to stimulate the immune system without making the recipient sick. The technology can
create a vaccine quickly, but has not yet produced one that has been approved and marketed.

Moderna, a Massachusetts biotech company, received $483 million from the U.S. government for its vaccine
development and is also using mRNA technology. By putting the might of an industry giant behind it, Pfizer is
making the technology mainstream.

The lack of a track record has prompted some skepticism about this approach, but Dr. Kathrin Jansen, a senior
vice president and the head of vaccine research and development at Pfizer, dismissed the criticism.

“That’s not a scientific mind-set — that just because it’s new, it will fail,” she said in an interview.

Advertisement

Continue reading the main story
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Earlier in her career, Dr. Jansen worked for Merck, where she led its development of a vaccine to prevent
cervical cancer, which is caused by a virus. The vaccine, Gardasil, has been successful. It, too, used a
technology that was new at the time and faced considerable skepticism.

Dr. Jansen said Pfizer had placed its bet on messenger RNA not just because the technology could produce a
vaccine quickly, but also because its review of previous work by BioNTech on experimental cancer vaccines
suggested the approach could cause a powerful immune response. Before the coronavirus pandemic, the two
companies had been collaborating on flu vaccines.

Vaccines using mRNA consist of genetic material from part of the virus, encased in tiny particles made of fat
that help it get into human cells. The messenger RNA then prompts the cells to churn out a tiny piece of the
virus, causing the immune system to attack the real virus if the person is exposed. In essence, the patient’s
cells become factories for a harmless fragment of the virus.

These vaccines set off several different kinds of immune responses, Dr. Jansen said, which is important
because scientists do not know yet which type will be most potent against the coronavirus.

Dr. Jansen described making such a vaccine as a clean, fast process that required a relatively small footprint
to produce many doses.

FDA Releases Performance Data of COVID-19 Antibody Tests

FDA has published validation data on 12 antibody tests approved with emergency authorization. Experiments
were performed to determine the sensitivity and specificity of the tests, and the Positive and Negative
Predictive values (PPV and NPV). These studies were carried out by the tests' manufacturers using their own
samples, and now government laboratories including FDA, NIH, CDC, and BARDA are comparing all tests with
the same set of samples. Among the antibody tests evaluated some detected IgG alone, IgG and IgM, or total
antibody. The tests used a variety of approaches to obtain readouts, from ELISAs with different throughput, to
lateral flow with or without readers. As expected, lateral flow tests displayed lower sensitivity and PPVs than
ELISA tests. Some of the tests' performance values were notoriously low, rendering the results of little value
in areas of low prevalence (prevalence was estimated at 5% to calculate PPV/NPV). Roche's Elecsys, Mount
Sinai's test, and Euroimmun's assay (all ELISAs) were among the top performers. This is a list worth checking
if you decide to get an antibody test.

#coronavirus #COVID19 #health #globalhealth #publichealth #medicine #biotechnology #pharmaceuticals
#infectiousdiseases #pandemic #FDA #WHO #CDC #diagnostics

https://www.scoop.it/topic/virusworld/p/4118350035/2020/05/09/fda-releases-performance-
data-of-covid-19-antibody-tests

The Coronavirus OQutbreak »

Frequently Asked Questions
Updated July 22, 2020

e Why do masks work?
o The coronavirus clings to wetness and enters and exits the body through any wet tissue
(your mouth, your eyes, the inside of your nose). That’s why people are wearing masks and
eyeshields: they're like an umbrella for your body: They keep your droplets in and other
people’s droplets out. But masks only work if you are wearing them properly. The mask
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should cover your face from the bridge of your nose to under your chin, and should stretch
almost to your ears. Be sure there are no gaps — that sort of defeats the purpose, no?
e Is the coronavirus airborne?

o The coronavirus can stay aloft for hours in tiny droplets in stagnant air, infecting people as
they inhale, mounting scientific evidence suggests. This risk is highest in crowded indoor
spaces with poor ventilation, and may help explain super-spreading events reported in
meatpacking plants, churches and restaurants. [t's unclear how often the virus is spread via
these tiny droplets, or aerosols, compared with larger droplets that are expelled when a sick
person coughs or sneezes, or transmitted through contact with contaminated surfaces, said
Linsey Marr, an aerosol expert at Virginia Tech. Aerosols are released even when a person
without symptoms exhales, talks or sings, according to Dr. Marr and more than 200 other

experts, who have outlined the evidence in an open letter to the World Health Organization.
e What are the symptoms of coronavirus?

o Common symptoms include fever, a dry cough, fatigue and difficulty breathing or shortness
of breath. Some of these symptoms overlap with those of the flu, making detection difficult,
but runny noses and stuffy sinuses are less common. The C.D.C. has also added chills, muscle
pain, sore throat, headache and a new loss of the sense of taste or smell as symptoms to look
out for. Most people fall ill five to seven days after exposure, but symptoms may appear in as
few as two days or as many as 14 days.

e What's the best material for a mask?

o Scientists around the country have tried to identify everyday materials that do a good job of
filtering microscopic particles. In recent tests, HEPA furnace filters scored high, as did
vacuum cleaner bags, fabric similar to flannel pajamas and those of 600-count pillowcases.
Other materials tested included layered coffee filters and scarves and bandannas. These
scored lower, but still captured a small percentage of particles.

e Does asymptomatic transmission of Covid-19 happen?

o Sofar, the evidence seems to show it does. A widely cited paper published in April suggests
that people are most infectious about two days before the onset of coronavirus symptoms
and estimated that 44 percent of new infections were a result of transmission from people
who were not yet showing symptoms. Recently, a top expert at the World Health
Organization stated that transmission of the coronavirus by people who did not have
symptoms was “very rare,” but she later walked back that statement.

She added that it “has the potential to be fast to produce a product that is very well defined and very pure.”

Several other companies are also making such vaccines, and each has its own formulation of the genetic
material and types of fat used to encase it.

Advertisement

Continue reading the main story

The large vaccine studies set to begin this month will each include 30,000 people, with some getting placebo
shots. The Food and Drug Administration has said that to be considered effective, a coronavirus vaccine
should protect 50 percent of the people who receive it.

Companies hope to show proof of effectiveness by the fall, but that will depend on enrolling enough
volunteers in areas where the infection rate is high enough to see a significant difference between the
vaccinated people and the placebo group.

“We think we will see the end points, given that the infection rates are going up, up, up,” Dr. Jansen said. “If
the stars are aligned, it could be next fall. But everything has to be right.”

Dr. Amesh Adalja, an infectious disease physician and senior scholar at the Johns Hopkins University Center
for Health Security, said that Pfizer, unlike some smaller pharmaceutical companies that the government had
contracted with, did not need research money because it was likely to have the infrastructure and early data
it needed to speed its vaccine to trials without federal assistance.
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“Pfizer is a company that has a lot of expertise in making vaccines,” he said. “They knew that any negotiation
with the government could have delayed the start” of trials, which he said the company knew how to set up
rapidly.

He added that the $1.95 billion agreement was a way to guarantee a market for the vaccine at the end of
production, since prominent drugmakers have historically been hesitant to spend on infectious disease
outbreaks.

“Advance purchase agreements have been one way we’ve been able to acquire vaccines and countermeasures
against certain threats that pharmaceutical companies have traditionally stayed away from,” he said.

The agreement with Pfizer, which the company and the Department of Health and Human Services
announced Wednesday morning, is the largest one yet for Operation Warp Speed. The federal government
announced this month that it would pay the Maryland-based company Novavax $1.6 billion to expedite the
development of a coronavirus vaccine.

“We've been committed to making the impossible possible by working tirelessly to develop and produce in
record time a safe and effective vaccine to help bring an end to this global health crisis,” Dr. Albert Bourla,
Pfizer’s chairman and chief executive officer, said in a news release.

The Race for a Vaccine

Coronavirus Vaccine Tracker, June 10, 2020

More than 165 coronavirus vaccines
are under development

PHASE | PHASE 1l PHASE Il

13) 4 |
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Can a Vaccine for Covid-19 Be Developed in Record Time?

June 9,2020

Three Coronavirus Vaccine Developers Report Promising Initial Results
July 20, 2020
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Some Vaccine Makers Say They Plan to Profit From Coronavirus Vaccine

July 21,2020

Pfizer Begins Human Trials of Possible Coronavirus Vaccine

May 5, 2020

Noah Weiland is a reporter in the Washington bureau of The New York Times, covering health care. He was
raised in East Lansing, Michigan and graduated from the University of Chicago. @noahweiland

Denise Grady has been a science reporter for The Times since 1998. She wrote “Deadly Invaders,” a book
about emerging viruses. @nytDeniseGrady

David E. Sanger is a national security correspondent. In a 36-year reporting career for The Times, he has been
on three teams that have won Pulitzer Prizes, most recently in 2017 for international reporting. His newest
book is “The Perfect Weapon: War, Sabotage and Fear in the Cyber Age.” @SangerNYT e Facebook
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Why coronavirus testing isn’t so simple

At a COVID-19 testing site in downtown, registered nurse Amanda Price (right), working for a company called
COVID Clinic, draws blood from Cindy Stirling for an antibody test Thursday in San Diego, California.

(Eduardo Contreras /The San Diego Union-Tribune)

Access to testing is growing, but so are concerns over the reliability of results.
By Jonathan WosenBiotech reporter

May 3, 2020

5:30 AM
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It's hard to make evidence-based decisions without evidence. That’s what public officials, doctors and
scientists have argued in their calls for increased coronavirus testing. But growing evidence demonstrates
that performing tests is one thing — accurately interpreting results is another.

Scores of companies have rushed forward with tests to detect past or present infection with the novel
coronavirus. The real-world use of these tests can be surprisingly error-prone. Test quality is an issue, but it’s
not the only one; it’s inherently difficult to test for a virus that most of us have not been exposed to.

Why no test is perfect
Ideally, a viral test would always detect those who've been infected, as well as the unexposed.

“If you could achieve 100 percent on both, you would have the perfect test,” said Ingo Chakravarty, CEO and
president of Mesa Biotech, a local company that produces a rapid coronavirus molecular test. “That, though,
doesn’t exist.”

Test makers face real-world trade-offs. For molecular tests, that means identifying the genetic material of the
coronavirus from a nose or throat swab without picking up similar-looking genetic bits from other viruses.
And for antibody tests, this means detecting low amounts of antibodies to the novel coronavirus without
detecting antibodies to related viruses.

When test makers, for lack of a better phrase, test their test, they use samples scientists know are negative or
positive. For a molecular test, that means testing a sample with random shards of genetic material or one
spiked with viral molecules. These samples tell researchers how often a test produces false positive and false
negative results.

In general, a good test correctly identifies known positives and negatives at least 95 percent of the time, says
Chakravarty. Many of the new tests have been cleared for use without the usual lengthy Food and Drug
Administration review process. And while that has sped things up, it may be causing some issues. Abbott’s
rapid molecular test, which the company claims can detect the virus in as little as five minutes, has come
under fire after reports that the test fails to detect the virus about 15 percent of the time.

Real-world dilemmas

Testing people is complicated because, of course, we aren’t confirmed positive and negative samples. Those
who get tested don’t know if they’re positive — that’s why they’re getting tested.

The odds that you're infected or have viral antibodies based on a positive test result depend both on how well
the test works and how common the disease is.

Think of it this way. Say that 5 percent of people have been infected, and you test 100 random people for
antibodies. On average, 5 people should have antibodies and will test positive. Now say that this test has a 2.5
percent false positive rate, which is about the rate for a test made by Diazyme, a local company that produces
the antibody tests used by UC San Diego Medical Center. That means you’d expect nearly 2.5 false positives; in
other words, a third of total positives (roughly 7.5) could be wrong. Now imagine testing tens or hundreds of
thousands of people knowing that a third of all positive results could be errors.

This is the basic math behind a firestorm debate ignited after a Stanford study tested 3,300 people in Santa
Clara County for antibodies to the coronavirus. The study concluded that the rate of infection in the county
may have been between 50 to 85 times greater than previous reports, which would also mean that the death
rate of COVID-19 is drastically lower than the 3 percent rate estimated by the World Health Organization.

But very few study participants tested positive, suggesting that the rate of infection is low by any measure.
Experts have pointed out that a third or more of these positive results could have been the result of testing
error.

“When you have a large number of people who don’t have the disease, and even a small false positive rate,
you'’re going to get a lot of false positives just because there weren’t that many people who actually have the
disease,” said Kristin Sainani, a Stanford biostatistician.
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Playing it safe

If the infection rate were high, then a positive test result would be a more reliable sign of infection. But that
likely isn’t the case in San Diego County. Dr. David Pride, director of UC San Diego’s molecular biology lab,
says that about 3 percent of his team’s molecular tests have come back positive, and he doesn’t see any sign of
an uptick.

“Right around the end of March, beginning of April, is where we saw our highest number of cases,” Pride said.
“It's looking like on a daily basis that this curve has flattened out.”

Pride says that the numbers suggest that each infected person is, on average, infecting closer to one other
person than three or four. But he’s also quick to point out that the situation is extremely fluid, and these
numbers could easily change.

As long as the infection rate remains at current levels, Pride’s team estimates that about 97 percent of
negative tests are true negatives. But the researchers will often re-test a negative if a doctor strongly suspects
their patient has COVID-19. The team has molecular tests from six different developers and will run a sample
on multiple machines to confirm a negative finding. Sometimes the issue is simply that the original swab
didn’t collect many infected cells, meaning that only the most sensitive tests will detect the virus’s genetic
material.

With positive results, however, Pride errs on the side of caution.

“If any of our results are positive, we treat the patient as if they’'ve had disease,” Pride said. “That’s frankly the
safest way to move forward.”

Since no test is perfect, what's better — a false positive or a false negative? For molecular testing, a false
negative risks allowing someone who’s infected to go out and get others sick. That’s what Pride’s team wants
to avoid.

For antibody testing, it’s a bit more complicated. Want to identify everyone with antibodies because you think
these people are now protected and can go back to work? Then avoid false negatives. But what if you don’t
want to overestimate the number of COVID-19 survivors and underestimate the disease’s fatality rate? Then
false positives are the problem.

“It depends on the question you're trying to answer,” Sainani said.

Testing a given sample several times on multiple machines — as UCSD does with its molecular tests — is
probably a good idea in general, says Sainani, because a consistent result is more reliable. And there are
plenty of tests out there — over 70 antibody tests nationally and new molecular tests popping up regularly,
including several here in San Diego.

But for every question testing can help us answer — who'’s infected, who has recovered — there’s a question
(or two) that these tests can’t resolve: Does having antibodies to the virus prevent re-infection — and, if so,
how long does protection last? Why are some people asymptomatic while others end up in intensive care
units fighting for their lives? Will COVID-19 cases surge in the fall, as they do for flu every year?

“We really do not have much data for this new virus,” said Chong Yuan, managing director of Diazyme. “We're
still in the data collection (stage) right now.”

testing-isnt-so-simple

Access to testing is growing, but so are concerns over the reliability of results.
By Jonathan Wosen

Biotech reporter
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It’s hard to make evidence-based decisions without evidence. That’s what public officials, doctors and
scientists have argued in their calls for increased coronavirus testing. But growing evidence demonstrates
that performing tests is one thing — accurately interpreting results is another.

Scores of companies have rushed forward with tests to detect past or present infection with the novel
coronavirus. The real-world use of these tests can be surprisingly error-prone. Test quality is an issue, but it’s
not the only one; it’s inherently difficult to test for a virus that most of us have not been exposed to.

Why no test is perfect
Ideally, a viral test would always detect those who've been infected, as well as the unexposed.

“If you could achieve 100 percent on both, you would have the perfect test,” said Ingo Chakravarty, CEO and
president of Mesa Biotech, a local company that produces a rapid coronavirus molecular test. “That, though,
doesn’t exist.”

Test makers face real-world trade-offs. For molecular tests, that means identifying the genetic material of the
coronavirus from a nose or throat swab without picking up similar-looking genetic bits from other viruses.
And for antibody tests, this means detecting low amounts of antibodies to the novel coronavirus without
detecting antibodies to related viruses.

When test makers, for lack of a better phrase, test their test, they use samples scientists know are negative or
positive. For a molecular test, that means testing a sample with random shards of genetic material or one
spiked with viral molecules. These samples tell researchers how often a test produces false positive and false
negative results.

In general, a good test correctly identifies known positives and negatives at least 95 percent of the time, says
Chakravarty. Many of the new tests have been cleared for use without the usual lengthy Food and Drug
Administration review process. And while that has sped things up, it may be causing some issues. Abbott’s
rapid molecular test, which the company claims can detect the virus in as little as five minutes, has come
under fire after reports that the test fails to detect the virus about 15 percent of the time.
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Real-world dilemmas

Testing people is complicated because, of course, we aren’t confirmed positive and negative samples. Those
who get tested don’t know if they’re positive — that’s why they’re getting tested.

The odds that you're infected or have viral antibodies based on a positive test result depend both on how well
the test works and how common the disease is.

Think of it this way. Say that 5 percent of people have been infected, and you test 100 random people for
antibodies. On average, 5 people should have antibodies and will test positive. Now say that this test has a 2.5
percent false positive rate, which is about the rate for a test made by Diazyme, a local company that
produces the antibody tests used by UC San Diego Medical Center. That means you’d expect nearly 2.5 false
positives; in other words, a third of total positives (roughly 7.5) could be wrong. Now imagine testing tens or
hundreds of thousands of people knowing that a third of all positive results could be errors.

This is the basic math behind a firestorm debate ignited after a Stanford study tested 3,300 people in Santa
Clara County for antibodies to the coronavirus. The study concluded that the rate of infection in the county
may have been between 50 to 85 times greater than previous reports, which would also mean that the death
rate of COVID-19 is drastically lower than the 3 percent rate estimated by the World Health Organization.

But very few study participants tested positive, suggesting that the rate of infection is low by any measure.
Experts have pointed out that a third or more of these positive results could have been the result of testing
error.

“When you have a large number of people who don’t have the disease, and even a small false positive rate,
you're going to get a lot of false positives just because there weren’t that many people who actually have the
disease,” said Kristin Sainani, a Stanford biostatistician.

Playing it safe

If the infection rate were high, then a positive test result would be a more reliable sign of infection. But that
likely isn’t the case in San Diego County. Dr. David Pride, director of UC San Diego’s molecular biology lab,
says that about 3 percent of his team’s molecular tests have come back positive, and he doesn’t see any sign of
an uptick.

“Right around the end of March, beginning of April, is where we saw our highest number of cases,” Pride said.
“It's looking like on a daily basis that this curve has flattened out.”

Pride says that the numbers suggest that each infected person is, on average, infecting closer to one other
person than three or four. But he’s also quick to point out that the situation is extremely fluid, and these
numbers could easily change.

As long as the infection rate remains at current levels, Pride’s team estimates that about 97 percent of
negative tests are true negatives. But the researchers will often re-test a negative if a doctor strongly suspects
their patient has COVID-19. The team has molecular tests from six different developers and will run a sample
on multiple machines to confirm a negative finding. Sometimes the issue is simply that the original swab
didn’t collect many infected cells, meaning that only the most sensitive tests will detect the virus’s genetic
material.

With positive results, however, Pride errs on the side of caution.

“If any of our results are positive, we treat the patient as if they’'ve had disease,” Pride said. “That’s frankly the
safest way to move forward.”

Since no test is perfect, what's better — a false positive or a false negative? For molecular testing, a false
negative risks allowing someone who's infected to go out and get others sick. That's what Pride’s team wants
to avoid.

For antibody testing, it’s a bit more complicated. Want to identify everyone with antibodies because you think
these people are now protected and can go back to work? Then avoid false negatives. But what if you don’t
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want to overestimate the number of COVID-19 survivors and underestimate the disease’s fatality rate? Then
false positives are the problem.

“It depends on the question you're trying to answer,” Sainani said.

Testing a given sample several times on multiple machines — as UCSD does with its molecular tests — is
probably a good idea in general, says Sainani, because a consistent result is more reliable. And there are
plenty of tests out there — over 70 antibody tests nationally and new molecular tests popping up regularly,
including several here in San Diego.

But for every question testing can help us answer — who’s infected, who has recovered — there’s a question
(or two) that these tests can’t resolve: Does having antibodies to the virus prevent re-infection — and, if so,
how long does protection last? Why are some people asymptomatic while others end up in intensive care
units fighting for their lives? Will COVID-19 cases surge in the fall, as they do for flu every year?

“We really do not have much data for this new virus,” said Chong Yuan, managing director of Diazyme. “We're
still in the data collection (stage) right now.”

testing-isnt-so-simple

The world needs Covid-19 vaccines. It may also be overestimating their power

By Helen Branswell @HelenBranswell

May 22, 2020

Hyacinth Empinado/STAT

With a little luck and a lot of science, the world might in the not-too-distant future get vaccines against Covid-
19. But those vaccines won'’t necessarily prevent all or even most infections.

In the public imagination, vaccines are often seen effectively as cure-alls, like inoculations against measles.

Rather than those vaccines, however, the Covid-19 vaccines in development may be more like those that
protect against influenza — reducing the risk of contracting the disease, and of experiencing severe
symptoms should infection occur, a number of experts told STAT.

The future of clinical trials is now - bringing new medicines and better healthcare

The world has changed for clinical trials and patients. Parexel explores the positive solutions and innovations
that have emerged from the COVID-19 era. Find out more.

BY PAREXEL

“We all recognize that flu vaccine, in a year when it’s efficacious, you have what, 50% protection? And in a
year when it’s poor you have 30% or less than that — and still we use that,” said Marie-Paule Kieny, who is
chairing a committee advising the French government on vaccines to prevent Covid-19.

Related:
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Ideally, vaccines would prevent infection entirely, inducing what’s known as “sterilizing immunity.” But early
work on some of the vaccine candidates suggests they may not stop infection in the upper respiratory tract —
and they may not stop an infected person from spreading virus by coughing or speaking.

A recently released study in which macaques were vaccinated with one vaccine candidate — this one being
developed by Oxford University and AstraZeneca — showed the primates were protected from Covid-induced
pneumonia. But the macaques still had high levels of virus replicating in their upper airways. (The paper was
a pre-print, meaning it hasn’t yet been peer-reviewed and published in a journal.)

Vincent Munster, who leads the team that conducted that study, said a vaccine that could mitigate the severity
of the Covid-19 pandemic would still be a significant contribution in a world struggling to co-exist with a
dangerous new virus.

“If we push the disease from pneumonia to a common cold, then I think that’s a huge step forward,” said
Munster, chief of the virus ecology unit at the National Institute of Allergy and Infectious Diseases’ Rocky
Mountain Laboratories in Hamilton, Mont.

The rush to develop vaccines means that ideal solutions may be out of reach in the immediate term; Munster
said he anticipates seeing second-generation vaccines that could be more protective. Other scientists, though,
are cautious about how much the world can expect from vaccines against this pathogen.

Michael Mina, an infectious diseases epidemiologist at Harvard’s T.H. Chan School of Public Health, thinks
achieving sterilizing immunity with a vaccine will not be possible for Covid-19. Experience with human
coronaviruses — and with multiple pathogens that cause colds — shows immunity that develops after
infection with respiratory tract infections is not lifelong. In some cases, the duration is measured in months,
not years.

“If [infection with] natural coronaviruses doesn’t do it, I don’t think that we should necessarily expect or have
the anticipation that we’ll be able to get there with the vaccine,” said Mina, who is also associate medical
director of clinical microbiology at Boston’s Brigham and Women'’s Hospital.

Related:

Two years of halting progress and high turnover preceded Atul Gawande’s exit as Haven CEO

Munster agreed trying to develop vaccines that confer sterilizing immunity would be a heavy lift with this
coronavirus. “I think we really need to focus on what are the fastest achievable true public health goals of the
vaccine, which is protecting the vulnerable people against pneumonia and protecting health care workers as
well,” he said.

Earlier this week Moderna, the Cambridge, Mass.-based biotech, said eight people in a Phase 1 trial of its
Covid-19 vaccine developed neutralizing antibodies to the virus.

Neutralizing antibodies should protect against severe Covid-19 disease, Kanta Subbarao, a vaccine expert
who is director of the World Health Organization’s influenza collaborating center in Melbourne, Australia,
recently wrote in a commentary in the journal Cell Host and Microbe.

But Subbarao told STAT she wouldn’t be surprised if neutralizing antibodies don’t protect against infection in
the upper airways. Like Munster, she doesn’t think that’s reason not to pursue these vaccines.

“Converting this infection to a upper respiratory illness would be, I think, quite a lot better than where we are
today,” said Subbarao, who worked on vaccines for SARS, a closely related coronavirus that caused an
international outbreak in 2003.

Subbarao said setting public expectations of what these vaccines will be able to achieve is critical.

It would not be helpful if the type of perception that exists about flu vaccines — that they don’t work very
well — sets in with Covid-19 vaccines. People don’t credit flu vaccines for what they prevent; they deride flu
shots for not protecting them on the occasions when they contract influenza, even though they have been
vaccinated.
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“We can’t leave all that messaging until we know how good the vaccines are,” Subbarao said. “I think that will
be the messaging, that we’re not going to prevent all infection. We’re going to prevent disease.”

The fact that the macaques that Munster’s group vaccinated and then infected had virus in their upper
airways was viewed with dismay by some. But Munster noted the animals were infected with large doses of
virus; whether the same will be true in people remains to be seen.

Some experts hope that even if the vaccines don’t prevent infection in the upper airways, they may reduce the
amount of virus a vaccinated person generates and emits.

“Hopefully it would diminish — although we don’t know this — the levels of replication on the mucosal
surfaces,” said Mark Feinberg, CEO of the International AIDS Vaccine Initiative, which is working to develop
an orally administered Covid-19 vaccine. That route of administration may improve the vaccine’s capacity to
protect the mucus membranes of the upper airways.

Mina sees a potential upside to Covid-19 vaccines that don’t stop infection and transmission, saying low-level
circulation of the virus could act as a natural “booster” to keep people’s immunity levels high.

“Then you don’t necessarily have to keep going and getting a vaccine every year, for example. You could rely
on some level of natural exposure as long as all the people who are at particular risk have been given the
opportunity to be vaccinated as well,” he said.

But there’s the rub, warned Sarah Fortune, chair of the department of immunology and infectious diseases at
Harvard’s School of Public Health.

“It’s a little bit sobering to see that, while we may get protection against disease [and] protect people from
getting sick, we may not get nearly as effective protection against transmission,” Fortune said during a
briefing Thursday for reporters. “Which means that to protect the population, we're going to have to be
vaccinating many, many more people, because we can’t rely on getting to a lot of people and having the
epidemic die out through herd effects.”

Andrew Joseph contributed reporting.
Helen Branswell

Senior Writer, Infectious Disease

Helen covers issues broadly related to infectious diseases, including outbreaks, preparedness, research, and
vaccine development.

@HelenBranswell
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Immune hunters called T cells can seek and destroy a cell (green) infected with and making copies of SARS-
CoV-2 (yellow).

NIAID

T cells found in COVID-19 patients ‘bode well’ for long-term immunity
By Mitch LeslieMay. 14, 2020, 9:00 PM

Science's COVID-19 reporting is supported by the Pulitzer Center.

Immune warriors known as T cells help us fight some viruses, but their importance for battling SARS-CoV-2,
the virus that causes COVID-19, has been unclear. Now, two studies reveal that infected people harbor T cells
that target the virus—and may help them recover. Both studies also found that some people never infected
with SARS-CoV-2 have these cellular defenses, most likely because they were previously infected with other
coronaviruses.

“This is encouraging data,” says virologist Angela Rasmussen of Columbia University. Although the studies
don’t clarify whether people who clear a SARS-CoV-2 infection can ward off the virus in the future, both
identified strong T cell responses to it, which “bodes well for the development of long-term protective
immunity,” Rasmussen says. The findings could also help researchers create better vaccines.

SIGN UP FOR OUR DAILY NEWSLETTER
Get more great content like this delivered right to you!

Top of Form
Bottom of Form
The more than 100 COVID-19 vaccines in development mainly focus on another immune response:
antibodies. These proteins are made by B cells and ideally latch onto SARS-CoV-2 and prevent it from
entering cells. T cells, in contrast, thwart infections in two different ways. Helper T cells spur B cells and other
immune defenders into action, whereas killer T cells target and destroy infected cells. The severity of disease
can depend on the strength of these T cell responses.

Using bioinformatics tools, a team led by Shane Crotty and Alessandro Sette, immunologists at the La Jolla
Institute for Immunology, predicted which viral protein pieces would provoke the most powerful T cell
responses. They then exposed immune cells from 10 patients who had recovered from mild cases of COVID-
19 to these viral snippets.

All of the patients carried helper T cells that recognized the SARS-CoV-2 spike protein, which enables the
virus to infiltrate our cells. They also harbored helper T cells that react to other SARS-CoV-2 proteins. And the
team detected virus-specific killer T cells in 70% of the subjects, they report today in Cell. “The immune
system sees this virus and mounts an effective immune response,” Sette says.

The results jibe with those of a study posted as a preprint on medRxiv on 22 April by immunologist Andreas
Thiel of the Charité University Hospital in Berlin and colleagues. They identified helper T cells targeting the
spike protein in 15 out of 18 patients hospitalized with COVID-19.

The teams also asked whether people who haven’t been infected with SARS-CoV-2 also produce cells that
combat it. Thiel and colleagues analyzed blood from 68 uninfected people and found that 34% hosted helper
T cells that recognized SARS-CoV-2. The La Jolla team detected this crossreactivity in about half of stored
blood samples collected between 2015 and 2018, well before the current pandemic began. The researchers
think these cells were likely triggered by past infection with one of the four human coronaviruses that cause
colds; proteins in these viruses resemble those of SARS-CoV-2.

The results suggest “one reason that a large chunk of the population may be able to deal with the virus is that
we may have some small residual immunity from our exposure to common cold viruses,” says viral
immunologist Steven Varga of the University of lowa. However, neither of the studies attempted to establish
that people with crossreactivity don’t become as ill from COVID-19.
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Before these studies, researchers didn’t know whether T cells played a role in eliminating SARS-CoV-2, or
even whether they could provoke a dangerous immune system overreaction. “These papers are really helpful
because they start to define the T cell component of the immune response,” Rasmussen says. But she and
other scientists caution that the results do not mean that people who have recovered from COVID-19 are
protected from reinfection.

To spark production of antibodies, vaccines against the virus need to stimulate helper T cells, Crotty notes. “It
is encouraging that we are seeing good helper T cell responses against SARS-CoV-2 in COVID-19 cases,” he
says. The results have other significant implications for vaccine design, says molecular virologist Rachel
Graham of the University of North Carolina, Chapel Hill. Most vaccines under development aim to elicit an
immune response against spike, but both studies determined that T cells reacted to several viral proteins,
suggesting that vaccines that sic the immune system on these proteins as well could be more effective. “Itis
important to not just concentrate on one protein,” Graham says.

Via Dr. Thomas Wilckens on LinkedIn

SARS-CoV-2-Fighting T Cells Found in Recovered Patients https://bit.ly/2ASSNxV Good news re #covid19
#vaccine development; there might also be background immunity in not-infected people, read more here
https://bitly/2VqUYjY

While the finding doesn’t prove people become immune to the virus after infection, it is good
news for vaccine development.

Even as researchers around the world rush to develop a vaccine against the virus that causes COVID-19, and
some pin their hopes on the idea that enough people will recover from infections to achieve herd immunity in
the meantime, questions about whether exposure to the virus induces immunity to it have lingered. If the
virus itself does not prompt immunity, a vaccine against it might not either.

Although it doesn’t provide a conclusive answer, a study published yesterday (May 14) in Cell appears to be
good news on the immunity front. Researchers at the La Jolla Institute for Imnmunology in California took
blood from 20 adults who’d recovered from COVID-19 and exposed the samples to proteins from the SARS-
CoV-2 virus. All of the patients had CD4+ helper T cells that recognized the virus’s spike protein, and 70
percent of them had CD8+*Kkiller T cells that responded to the same protein. “Our data show that the virus
induces what you would expect from a typical, successful antiviral response,” says coauthor Shane Crotty in
an institute press release.

The authors also tested blood samples collected between 2015 and 2018 to see whether people who were
never exposed to SARS-CoV-2 might nevertheless have some immunity to it. They detected CD4* T cell
responses to SARS-CoV-2 in about half of those samples, which they suggest could be due to exposure to other
coronaviruses that cause a cold.

Science notes that the results align with those of another study, led by researchers at Charité University
Hospital in Berlin and reported in a preprint last month, that found CD4+T cells that recognized the spike
protein in blood from 83 percent of COVID-19 patients and 34 percent of healthy people tested.

“This is encouraging data,” Columbia University virologist Angela Rasmussen, who was not involved in either
study, tells Science. Although not conclusive, the T cell response “bodes well for the development of long-term
protective immunity” among people who have recovered from COVID-19, she says, and could be useful in
designing vaccines.

The results suggest that “one reason that a large chunk of the population may be able to deal with the virus is
that we may have some small residual immunity from our exposure to common cold viruses,” viral
immunologist Steven Varga of the University of lowa tells Science. But neither study tested whether that is the
case.
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What Do Antibody Tests For SARS-CoV-2 Tell Us About Immunity?”
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Via
Managing Co-Founder & Director at Deep Knowledge Ventures Margaretta Colangelo on LinkedIn

Making some progress on the vaccine front -- The first peer-reviewed paper on a vaccine for SARSCoV2 was
published today in The Lancet. This first-in-human phase 1 clinical study suggests that there is potential for
further investigation of the Ad5 vectored vaccine for prevention of COVID. Although none of the participants
in this study were older than 60, the researchers plan to include people over 60 in phase 2. This is crucial
considering people over 60 are an important target population for a COVID vaccine.

1) study was conducted in Wuhan

2) 108 healthy adults aged 18 to 60 enrolled in the study

3) 51% male and 49% female

4) mean age was 36 years

5) onset of detectable immune responses was rapid

6) T-cell responses peaked at day 14 after vaccination

7) antibodies peaked at day 28 after vaccination

8) 108 participants had a favorable response neutralizing antibody & T cell
9) vaccine was tolerated in all 3 dose groups

10) most common adverse reactions were fever, fatigue, headache, muscle pain
11) most adverse events were mild or moderate in severity

Peer reviewed paper in The Lancet: https://Inkd.in/gnnvXpr

#coronavirus #longevity #datascience #drugdevelopment #economy
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Summary
Background

A vaccine to protect against COVID-19 is urgently needed. We aimed to assess the safety, tolerability, and
immunogenicity of a recombinant adenovirus type-5 (Ad5) vectored COVID-19 vaccine expressing the spike
glycoprotein of a severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) strain.

Interpretation

The Ad5 vectored COVID-19 vaccine is tolerable and immunogenic at 28 days post-vaccination. Humoral
responses against SARS-CoV-2 peaked at day 28 post-vaccination in healthy adults, and rapid specific T-cell
responses were noted from day 14 post-vaccination. Our findings suggest that the Ad5 vectored COVID-19
vaccine warrants further investigation.

https://www.thelancet.com/journals/lancet/article /P11S0140-6736(20)31208-3 /fulltext

Via Prof. Mathias Goyen, MD

Mathias Goyen, Prof. Dr.med. 2nd degree connection 2nd Chief Medical Officer Europe at GE
Healthcare

Hi Margaretta. Great summary. Thanks a lot for sharing. The study found that one dose of the vaccine, tested
at three different levels, appeared to induce a good immune response in some subjects. But about half of the
volunteers — people who already had immunity to the backbone of the vaccine — had a dampened immune
response. —> https://www.statnews.com/2020/05/22 /early-study-of-covid-19-vaccine-developed-in-

china-sees-mixed-results/

Early study of Covid-19 vaccine developed in China sees mixed results
By Helen Branswell @HelenBranswell

May 22,2020

A Covid-19 vaccine candidate being developed by a Chinese drug maker appeared to induce an immune
response in subjects, but also showed some concerning although not unexpected results.

Data on the vaccine, made by CanSino Biologics, were published Friday in the Lancet, the first time Phase 1
trial data from any Covid-19 vaccine have been published in a scientific journal. The results are likely to be
closely examined, particularly in Canada, which recently announced it would test the vaccine and produce it
there if results of the early studies were positive.

The study found that one dose of the vaccine, tested at three different levels, appeared to induce a good
immune response in some subjects. But about half of the volunteers — people who already had immunity to
the backbone of the vaccine — had a dampened immune response...

But many people have had previous infections with adenovirus 5, raising concerns that the immune system
would focus on the Ad5 parts of the vaccine rather than the SARS-Cov-2 part. Many research groups that
work on viral-vectored vaccines stopped using Ad5 because of concerns about preexisting immunity, which
can run to 70% or higher in some populations...

In the study, Chinese scientists reported that while people who had high levels of preexisting immunity to

Ad5 responded to the vaccine, the rise in antibodies to the SARS-Cov-2 virus was less robust than among
those in the study who had low or no preexisting antibodies to Ad5. They also showed antibodies to the
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adenovirus itself soared among people who had prior immunity, suggesting their systems views the
vaccination as a boost of their Ad5 immunity...

“This probably wouldn’t be a vaccine that you would want to give to the people over 65, because they may
have higher levels [of pre-existing immunity],” said Kathryn Edwards, scientific director of the Vanderbilt
Vaccine Research Program in Nashville, Tenn.

“This was the assumption and they are just demonstrating that the assumption was correct,” he told STAT,
adding that he doesn’t expect this vaccine to succeed.

Kobinger said CanSino — which also produced an Ebola vaccine using this viral vector — has argued it could
override the problem of preexisting immunity by using higher doses of the vaccine or using an intra-nasal
delivery mechanism, rather than injecting the vaccine into muscle. (In this study, the vaccine was injected.)

But in the highest of the three doses used in this study, the number of side effects was high — 75% of the
people in the highest dose arm reported at least one side effect. The authors said the Phase 2 trial, which is
already underway, is not using the highest of the three doses.

“This is the story of Ad5,” Edwards said. “It’s the concern with Ad5 that’s been there from the beginning: That
if you have antibody to the vector, then you don’t get as good a [vaccine] take.”

“Maybe this level of antibody is enough? I don’t know,” she added. “I think it's reasonable to look at this and
see what it does. It’s only a Phase 1 study.”

The problem with pre-existing immunity is not the potential issue with the Ad5 vaccine vector.

In 2007 a trial of an HIV vaccine using an Ad5 backbone was halted when it was seen that more people in the
vaccine arms of the trial were becoming infected with HIV than those in the placebo arm. It remains unclear
why that happened.

The authors of the Phase 1 Covid-19 trial noted the earlier troubling outcome, and said they will be
monitoring for similar safety signals as they continue to study this vaccine...“Although the association
between HIV-1 acquisition risk and Ad5-vectored vaccine is controversial and its mechanism is unclear, the
potential risks should be taken into account in studies with this viral vector delivery platform,” they wrote.
“We plan to monitor the participants in our upcoming phase 2 and phase 3 studies to assess the indication for
any such acquisition.”

SARS-CoV-2 infection protects against rechallenge in rhesus macaques

1. View ORCID Profile Abishek Chandrashekari,*,
53. View ORCID Profile Dan H. Barouchi,2,
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SARS-CoV-2 infection protects against rechallenge in rhesus macaques

https://Inkd.in/g8gQuej

An understanding of protective immunity to SARS-CoV-2 is critical for vaccine and public health strategies
aimed at ending the global COVID-19 pandemic. A key unanswered question is whether infection with SARS-
CoV-2 results in protective immunity against re-exposure. We developed a rhesus macaque model of SARS-
CoV-2 infection and observed that macaques had high viral loads in the upper and lower respiratory tract,
humoral and cellular immune responses, and pathologic evidence of viral pneumonia. Following initial viral
clearance, animals were rechallenged with SARS-CoV-2 and showed 5 log10 reductions in median viral loads
in bronchoalveolar lavage and nasal mucosa compared with primary infection. Anamnestic immune
responses following rechallenge suggested that protection was mediated by immunologic control. These data
show that SARS-CoV-2 infection induced protective immunity against re-exposure in nonhuman primates.
#covid19 #cytokinestorm #infectiousdiseases #vaccinedevelopment #immunity #publichealth #NHP

#protectiveimmunity #invivo #Anamnesticimmuneresponses

One more time (because it’s important!)...
Imbalanced Host Response to SARS-CoV-2 Drives Development of #COVID19

https://Inkd.in/gKag3-G
Highlights

© SARS-CoV-2 infection induces low IFN-I and -III levels with a moderate ISG response
© Strong chemokine expression is consistent across in vitro, ex vivo, and in vivo models
© Low innate antiviral defenses and high pro-inflammatory cues contribute to COVID-19

In Brief

In comparison to other respiratory viruses, SARS-CoV-2 infection drives a lower antiviral transcriptional
response that is marked by low IFN-I and IFN-III levels and elevated chemokine expression, which could
explain the pro-inflammatory disease state associated with COVID-19.

#covd19 #interferon #cytokinestorm #inflammation #proinflammatorydisease #infectiousdiseases
#sarscov?2

https://science.sciencemag.org/content/early/2020/05/19/science.abc4776
Imbalanced Host Response to SARS-CoV-2 Drives Development of COVID-19

Graphical Abstract

Highlights dSARS-CoV-2 infection induces low IFN-I and -III levels with a moderate ISG responsedStrong
chemokine expression is consistent acrossin vitro,ex vivo, and in vivo modelsdLow innate antiviral defenses
and high pro-inflammatory cues contribute to COVID-19

Authors Daniel Blanco-Melo,Benjamin E. Nilsson-Payant,Wen-Chun Liu, ..., Jean K. Lim,Randy A. Albrecht,
Benjamin R. tenOeve

SUMMARY
Viral pandemics, such as the one caused by SARS-CoV-2, pose an imminent threat to humanity. Because ofits
recent emergence, there is a paucity of information regarding viral behavior and host response
followingSARS-CoV-2 infection. Here we offer an in-depth analysis of the transcriptional response to SARS-
CoV-2compared with other respiratory viruses. Cell and animal models of SARS-CoV-2 infection, in addition
to tran-scriptional and serum profiling of COVID-19 patients, consistently revealed a unique and
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inappropriate in-flammatory response. This response is defined by low levels of type I and III interferons
juxtaposed toelevated chemokines and high expression of IL-6. We propose that reduced innate antiviral
defenses coupledwith exuberant inflammatory cytokine production are the defining and driving features of
COVID-19.

Coronavirus vaccine: First evidence jab can train immune system
By James Gallagher Health and science correspondent

18 May 2020

The first hints that a vaccine can train people's immune system to fight coronavirus have been reported by a
company in the US.

Moderna said neutralising antibodies were found in the first eight people who took part in their safety trials.
It also said the immune response was similar to that in people infected with the actual virus.
Larger trials to see whether the jab protects against infection are expected to start in July.

Work on a coronavirus vaccine has been taking place at unprecedented speed, with around 80 groups around
the world working on them.

Moderna was the first to test an experimental vaccine, called mRNA-1273, in people.
The vaccine is a small snippet of the coronavirus's genetic code, which is injected into the patient.

It is not capable of causing an infection or the symptoms of Covid-19, but is enough to provoke a response
from the immune system.

The vaccine trials, run by the US government's National Institute of Allergy and Infectious Diseases, showed
the vaccine led to the production of antibodies which can neutralise the coronavirus.

Promote health. Save lives. Serve the vulnerable. Visit who.int

However, testing for these neutralising antibodies has only taken place on the first eight, out of 45, people on
the trial.

A SIMPLE GUIDE: How do I protect myself?

IMPACT: What the virus does to the body
RECOVERY: How long does it take?

LOCKDOWN: How can we lift restrictions?
ENDGAME: How do we get out of this mess?

The people on the trial were taking either a low, middle or high dose. The highest dose was linked to most
side-effects.

However, Moderna said that even people taking the lowest dose had antibodies at the same levels seen in
patients who recover from Covid-19.

And antibodies "significantly exceeded" those in recovered patients for people on the middle dose.

The study is known as a phase 1 trial as it is designed to test whether the vaccine is safe, rather then whether
it is effective.

It will take larger trials to see if people are protected against the virus. However, experiments on mice
showed the vaccine could prevent the virus replicating in their lungs.
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"These interim phase 1 data, while early, demonstrate that vaccination with mRNA-1273 elicits an immune
response of the magnitude caused by natural infection," said Dr Tal Zaks, chief medical officer at Moderna.

"These data substantiate our belief that mRNA-1273 has the potential to prevent Covid-19 disease and
advance our ability to select a dose for pivotal trials."

Moderna said it was hoping to start a large-scale trial in July, and that it was already investigating how to
manufacture the vaccine at scale.

Oxford vaccine

A vaccine pioneered by the University of Oxford is also being tested in people, but there are no results from

those trials yet.

However, concerns have been raised about the results of experiments in monkeys.

Tests showed vaccinated animals had less severe symptoms and did not get pneumonia. However, they were
not completely protected from the virus and signs of it were detected at the same level in the monkeys' noses
as in unvaccinated animals.

Prof Eleanor Riley, from the University of Edinburgh, said: "If similar results were obtained in humans, the
vaccine would likely provide partial protection against disease in the vaccine recipient but would be unlikely
to reduce transmission in the wider community."

However, until human trials have been performed it is impossible to know how the vaccine will perform in

people.

https:

www.bbc.com/news/health-52677203

Moderna and the US
government

Uus

Lipid nanoparticles
containing mRNAs for the
SARS-CoV-2 spike protein
are injected into the arm.

Moderna is developing similar
\vaccines against Zika and other
viruses, and other companies have
RNA vaccines in clinical trials as
iwell, but to date, no vaccine of this
type has been approved for use.
The SARS-CoV-2 mRNA-1273 was
not tested in animals before the
start of the ongoing Phase 1 trial.

Phase 1 clinical
trial underway in
Seattle; Phase 2
trial has been

approved

CanSino Biologics and

Nonreplicating adenovirus 5

IAdenoviruses are well-established

Phase 1 and Phase

(ChAdOx1) carrying the gene

for the SARS-CoV-2 spike

the Academy of (Ad5) vector carrying the  [vaccine vectors, and CanSino 2 clinical trials
Military Medical gene for the SARS-CoV-2 produced an Ebola vaccine underway in
Sciences spike protein is injected into |(approved in China in 2017) using Wuhan, China
) the arm. the same Ad5 platform. The

China company says its Ad5-nCoV

\vaccine generated “strong

immune responses in animal

models” and has “a good safety

profile.”
University of Oxford |A chimpanzee adenovirus [Six macaques that had received a |Phase 1/2 trial
UK vaccine vector single dose of the vaccine underway in the

candidate stayed healthy after

being exposed to SARS-CoV-2. A

UK. Researchers

say millions of
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protein is injected into the
arm.

Phase 1 trial using the same
adenovirus vector to target MERS
is ongoing in Saudi Arabia.

doses could be
available by
September.

Inovio
Pharmaceuticals

Uus

A special device administers
spike protein-encoding DNA
molecules through the skin.

Mice and guinea pigs mounted
immune responses against the
\virus, according to a recent
preprint, and the company tells
Nature that it is now testing the
\vaccine in monkeys.

Phase 1 trial
underway with
plans to
manufacture 1
million doses of its
candidate this year

Sinovac Biotech

China

[nactivated SARS-CoV-2

In animal studies, the vaccine
candidate provides protection
against virus strains from
different countries. Sinovac had
used a similar platform to develop
a vaccine against SARS in 2004
that showed promising results in
early-stage human trials.

Phase 1/2 trial
underway

Wuhan Institute of
Biological Products
and China National
Pharmaceutical Group

Inactivated SARS-CoV-2

Studies in monkeys, mice, rabbits

and guinea pigs supported the
\vaccine candidate’s approval for

testing in humans.

Early stage trial
underway

(Sinopharm)

China

Symvivo Orally administered In addition to this vaccine Phase 1 clinical
Bifidobacterium probiotic  [currently in human testing, two  [trial underway in

Canada engineered to carry DNA  |other candidates for COVID-19 are British Columbia
encoding the SARS-CoV-2  |being developed by Symvivo. and Nova Scotia
spike protein

BioNTech and Pfizer |RNA vaccine; details not BioNTech and Pfizer are also Phase 1/2 trial
disclosed partnering on an RNA vaccine underway, and the

Germany and US candidate for influenza.

companies plan to
supply millions of
\vaccines by year
end

Shenzhen Geno-

Immune cells (human

The research institute modifies

Phase 1/2 clinical

Immune Medical dendritic cells and T cells, or [cells using lentivirus vectors that |trial is underway
Institute artificial antigen presenting |[it has used to develop CAR T cell (for the dendridic
) cells) are engineered to therapies as well as gene cell and T cell-
China express a synthetic minigene [therapies. based vaccines, and
based on SARS-CoV-2 a Phase 1 trial is
proteins and injected or underway for a
infused into the patient. vaccine using
artificial antigen
presenting cells.
Multiple The Bacille Calmette-Guerin |[Lower rates of COVID-19-related [Several Phase 3 and|
organizations (BCG) vaccine for deaths in countries with 4 trials are
tuberculosis consists of live [mandatory BCG vaccination underway
International

attenuated Mycobacterium

prompted the launch of several
clinical trials to test whether the
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bovis.

immune response triggered by the
Ivaccine may protect against SARS-
CoV-2.

CureVac

Germany

RNA vaccine; details not
disclosed

CureVac reported in January that a
Phase 1 trial of a comparable
vaccine for rabies induced
immune responses with just 1
microgram of mRNA, meaning it
could be easy to scale up to
produce mass quantities.

Expected to start
clinical testing in
early summer;
company says it
could manufacture
10 million doses by
that time.

University of

Microneedle patch delivers

Vaccinated mice produced

Expected to start

Pittsburgh School of |pieces of the spike protein [antibodies specific to SARS-CoV-2 |clinical testing in
Medicine through the skin. at levels that would likely the next few
neutralize the virus, according to ajmonths
us study published in
[EBioMedicine on April 2.
Janssen Nonreplicating adenovirus [Janssen is also developing other |Expected to start
) 26 (Ad26) vector carrying |Ad26-based vaccine candidates, |[clinical testing in
Belgium undisclosed genetic material [including its Ebola vaccine that  [September 2020;
of SARS-CoV-2 is was deployed in the Democratic [with BARDA'’s
administered intranasally. |Republic of Congo in November [support, the
2019. company will scale
up to produce up to
300 million doses
of vaccine in the US
each year
Novavax Nanoparticles carrying In 2012, the company started Expected to start
antigens derived from the [development on a SARS vaccine [clinical testing in
us SARS-CoV-2 spike protein  [that served as the basis for its newmid-May
(with Matrix-M adjuvant)  [SARS-CoV-2 vaccine candidate.
Generex Undisclosed synthetic viral |The company has had success Expected to start
Biotechnology peptides are combined with (with the li-Key technology for clinical testing
proprietary li-Key immune [|other infectious diseases and for [‘within 90 days,”
Canada system activation cancer in clinical trials. the company
lannounced on
February 27
Clover The vaccine delivers pieces [The Trimer-Tag platform used is |[Expected to start
Biopharmaceuticals |of the SARS-CoV-2 spike the basis for other viral vaccines |clinical testing in
protein. in development. lAustralia with the

China and Australia

firm Linear Clinical
Research within
two months

Vaxart

Uus

A pill containing different
SARS-CoV-2 antigens

Five vaccine candidates based on
different antigen combinations are
being tested in animals, with
several generating immune
responses after a single dose. The
company has other oral
recombinant vaccine candidates

Expected to start
clinical testing
early in the second

half of 2020
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that have shown success in clinical
trials.

Imperial College
London

Self-amplifying RNA
molecules are injected into
the muscle.

The vaccine platform, which is
designed to allow researchers to
respond quickly to emerging

Expected to start
clinical testing in
the summer

Meanwhile, GSK’s adjuvant, ASO3,
was used in vaccines the company
made against the HIN1 and H5N1
pandemic flu viruses.

UK pathogens, received $8.4 million
from CEPI last December. “We
cannot predict where or when
Disease X will strike, but by
developing these kinds of
innovative vaccine technologies
we can be ready for it,” CEPI CEO
Richard Hatchett said at the time.
Medicago Virus-like particles that The company has a rotavirus Expected to start
resemble SARS-CoV-2 are  |[vaccine in clinical trials that is clinical testing in
us produced in a close relative |based on virus-like particles, and [July or August
of tobacco. another for norovirus in
preclinical studies.
Altimmune Undisclosed vaccination The company is using the same  |Expected to begin
delivered intranasally technology to develop a flu clinical testing in
us \vaccine that is in clinical trials. August
Takis Biotech and The company is exploring  [The vaccine candidates contain  [Expected to start
lApplied DNA Sciences [five DNA-based candidates [PCR-produced pieces of linear clinical testing in
based on the SARS-CoV-2 DNA, as opposed to the more the fall
[taly and US spike protein. traditional circular plasmids,
which could have several
advantages including quick
production. No vaccines using this
approach have yet been tested in
humans.
Sanofi and GSK IAntigen based on SARS-CoV- [Sanofi uses the same recombinant [Expected to start
2 spike protein (with DNA technology in a flu vaccine |[clinical testing in
France and UK adjuvant) and in a SARS vaccine candidate [the second half of
that never entered clinical trials. [2020

COVID-19 Vaccine Frontrunners

Several vaccine candidates have been approved for early testing in people. Many more are close on

their heels.

Jef Akst

Apr7,2020
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Early last month (March 3), National Institutes of Allergy and Infectious Diseases Director Anthony Fauci
stated that it would take at least a year to a year and a half to get a COVID-19 vaccine approved for use in
the US, and that estimate may be optimistic, according to some experts. There are many unknowns this early
in the game. How the early candidates will perform, which will be advanced to later stages of clinical
development, what safety issues might arise, and how a successful vaccine will be mass produced are among
the questions that are now getting attention and funding.

See “Newer Vaccine Technologies Deployed to Develop COVID-19 Shot”

The Coalition for Epidemic Preparedness Innovations (CEPI), a nonprofit dedicated to the development of
vaccines against emerging infectious diseases, has been one source of cash for this endeavor, with a total of
nearly $30 million so far invested in several candidates, including the first to be injected into trial
participants. The organization plans to advance the top six of these candidates into larger efficacy trials with
thousands of participants.

Another bolus of funds comes from the Biomedical Advanced Research and Development Authority (BARDA),
part of the HHS Office of the Assistant Secretary for Preparedness and Response, which is contributing
hundreds of millions of dollars to two top vaccine candidates: one made by Johnson & Johnson’s Janssen
division and another developed by Moderna in collaboration with the US government that was injected into
the first trial participants last month at the Kaiser Permanente Washington Health Research Institute in
Seattle. In their announcement this week, J&] and BARDA said that the funds would be put toward both
ushering the potential vaccines through clinical development and setting up manufacturing capacity
simultaneously.

See “US Selects Two COVID-19 Vaccine Candidates for Huge Investments”

Below, The Scientist rounds up those vaccine candidates that appear to be furthest along. But there are dozens
more in preclinical development, and it’s still very early days. “Nobody knows which vaccines are going to
work,” Moderna CEO Stéphane Bancel tells Science last week (March 31).

See “Clinical Trial of COVID-19 Vaccine Begins in Seattle”

Editor’s note: This table was updated on May 11, 2020.
The Coronavirus Is Evolving Before Our Eyes

The virus is mutating as expected. We can still stop it.

e Story by James Hamblin

In the final, darkest days of the deadliest year in U.S. history, the world received ominous news of a mutation
in the SARS-CoV-2 coronavirus. Scientists in the U.K. had identified a form of the virus that was spreading
rapidly throughout the nation. Then, on January 4, Prime Minister Boris Johnson announced a lockdown that
began almost immediately and will last until at least the middle of February. “It’s been both frustrating and
alarming to see the speed with which the new variant is spreading,” he_said in an address, noting that “our
scientists have confirmed this new variant is between 50 and 70 percent more transmissible” than previous
strains.

Those figures, based on an early estimate by British government scientists in late December, made for
terrifying push alerts and headlines. Though this strain of the virus (officially called “B.1.1.7”) quickly became
known as “the U.K. variant,” it has already been found in 45 countries, suggesting that the opportunity to
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contain it with travel restrictions has passed. On January 8, Australia locked down Brisbane, a city of 2.3
million people, after discovering a single case.

Each day, B.1.1.7 is being found in more people in more places, including all around the United States. Experts
have raised dire warnings that a 70 percent more transmissible form of the virus would overwhelm already
severely stretched medical systems. Daily deaths have already tripled in recent months, and the virus is
killing more than 3,000 Americans every day. From a purely mathematical perspective, considering
exponential growth, a significantly more transmissible strain could theoretically lead to tens of thousands of
daily deaths, with hospital beds lining sidewalks and filling parking lots.

Read: The problem with stories about dangerous coronavirus mutations

To make matters worse, the warnings from Britain were followed by headlines about yet another variant,
B.1.351, in South Africa. Then another concerning variant was identified in Brazil. News reports speculated
that these strains may resist vaccines. Some experts cautioned that the mutations could render current
treatments less effective. Scott Gottlieb, the former director of the FDA, said last week: “The South Africa
variant is very concerning right now because it does appear that it may obviate some of our medical
countermeasures, particularly the antibody drugs.” On Tuesday, Anthony Fauci echoed that concern, calling
the variant “disturbing.”

Related Stories

e The Mutated Virus Is a Ticking Time Bomb
e The Next Phase of Vaccination Will Be Even Harder

o Where Year Two of the Pandemic Will Take Us

These new variants demand to be taken seriously. Skyrocketing case counts in the U.K. suggest a potential to
do enormous damage, and the identification of B.1.1.7 in so many countries is noteworthy. Still, we don’t yet
know whether either variant will become as dominant worldwide as they have in their respective countries.
They might spread widely and cause tremendous harm. They might also do neither.

The sheer scale and capacity of this virus are challenging many things we thought we knew, but the basic laws
governing its evolution are not among them. All viruses are constantly evolving and changing, just as human
populations are. When a virus is spreading as widely and rapidly as SARS-CoV-2, spinning through trillions of
generations each minute, adaptation is inevitable. The transmissibility of the virus will change. The severity
of the disease it causes will change. Its ability to evade our immune system will change. It very well may
evolve to circumvent our current vaccines.

Thanks to genetic-sequencing technology, we can watch this evolution in real time. We can see the changes in
avirus’s genes before we even know what they mean for the spread of disease. Charting the course of this
evolution, and assessing its significance, has quickly become a foremost challenge of the pandemic. The peril
is not that the virus will suddenly change in an extraordinary way that transforms the pandemic, but that it is
changing in small, ordinary ways that are playing out on a vast scale, and whose significance we may not
appreciate until it’s too late.

https://www.theatlantic.com /health /archive/2021/01/coronavirus-mutations-variants /617694

The Coronavirus Is Mutating. What Does That Mean for a Vaccine?
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Ferez Soli Nallaseth, M.S., Ph.D.

Founding President, CEO, CSO, CFO & Principal Donor at Life Sciences Institute of New Jersey

#NYT #COVID19 ##Mutations #MayAffVaccineEffect #L.SIN]JCoreMission #AsInDeepSpace #O0rSubatomicOrg

NYT:
'A lot will depend on how the virus mutates. Broadly, there are two ways mutations can play out.

Scenario 1: The coronavirus is unable to evade a vaccine

A successf. vaccine could stop the virus dead in its tracks, but only if the virus doesn't mutate its way around
the shot.

Like all viruses, SARS-CoV-2 is mutat. as it passes from person to person..Most mutations don’t really change
how the virus fxns.

Scenario 2: Mutations make vaccines less effective over time

But what if the virus doesn’t get cornered like measles? If the virus mutates in a way that prevents antibodies
from binding, it could make a lasting, universal vaccine difficult to create.

Antibodies, which the body produces in response to a vaccine or an infection, work by binding to specific
spots on a virus called antigens. If random viral mutations alter the shape of an antigen, it can make a vaccine
less effective against the virus.

The takeaway: We'll have to wait and see
Scientists know that SARS-CoV-2 is mutating.'

LSINJ: Long term commitm. for systematiz., surveilli. & controlling networks of genes & mechan. maintaining
the genome in real time. Their failure inserts genetic disease lesions into genomes.

Via

Billy Ethridge » 1st Executive Director, "WNE4 LLC" (international funding for $150 million+ projects) AND
Cofounder/ Advisor, “Brain-Body Research Institute”(nonprofit)... 6h e

By Debora Patta CBS News January 22, 2021, 10:29 AM

COVID strain in South Africa shows huge resistance to antibodies from original virus

Durban, South Africa — The race to vaccinate people against COVID-19 has been made even more urgent by
the emergency of new, more contagious variants of the coronavirus. CBS News got rare access to a lab in
South Africa studying one of the more worrying new strains of the virus, which appears to have at least some
resistance to the antibodies that vaccines create in the human body to fend off the bug.

Virus hunters in the high-risk biohazard lab in Durban are hot on the trail of the mutant strain spreading at
breakneck speed across South Africa. The virus has mutated to attach itself more easily to human cells,
making the disease no more deadly, but helping it spread a lot more easily.
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e U.K.COVID strain unlikely to "escape” Pfizer vaccine

"We do believe that we are going through a new pandemic with this variant that not only transmits much
faster, but that also potentially has less neutralization,” genetic scientist Tulio de Oliveira tells CBS News.

De Oliveira discovered the new variant after observing a dramatic uptick in infections in November. His
colleagues in the highly secured lab have developed a live culture of the strain to speed up their research.

Alex Sigal is a senior researcher at the Africa Health Research Institute and at Germany's Max Planck Institute
for Infection Biology. He says the new strain discovered in South Africa appears to have the ability to reduce
the effectiveness of antibodies in people infected with the original version of the virus significantly.

"Ten-fold would be conservative," he tells CBS News, but "you can also have complete knock-out,” meaning a
person's natural defenses to the original strain of the virus could prove useless against the variant in South
Africa.

A researcher investigating the new strain of the COVID-19 virus discovered in South Africa works at a lab in
Durban. CBS News

That means those infected in the first wave could have little protection from the new strain, and even more
troubling, it could render some of the vaccines less effective.

"It's clear that we've underestimated this virus," he says. "On the other hand, the evidence is not there yet that
vaccines will be affected, and certainly people should keep vaccinating because that's the solution to this
pandemic."

At the country's central lab, scientists stress that immunity is only part of the picture. Data on just how
effective the vaccines are against the new strain won't be available for a couple weeks, but in the future,
vaccines may have to be tweaked every so often to protect against mutant strains — much as the annual flu
shot has been for years.

https://www.cbsnews.com/news/south-africa-covid-strain-resistance-antibodies-coronavirus-

vaccine-latest-research/

'No evidence' virus recovery stops reinfection, says WHO
Getty ImagesCopyright: Getty Images

The World Health Organization

(WHO) says that there is "currently no evidence that people who have recovered from Covid-19 and have
antibodies are protected from a second infection".

It has been suggested that people who survive an infection may develop antibodies that can attack the virus
and prevent reinfection.

In the UK, antibody blood testing and surveillance to determine the rate of infection among the public is one
of "five pillars" of the government's testing strategy, designed to suppress the virus.

Antibody testing - to show if someone has had the virus in the past - is considered crucial in providing an exit
pathway from the current lockdown, as well as providing data to those developing a vaccine.

Read more about these links.
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South Korea says recovered coronavirus patients who tested positive again did not relapse:
Tests picked up 'dead virus fragments'

e Experts in South Korea said that recovered coronavirus patients who tested positive again were not
reinfected and that their virus was not reactivated, as was previously feared.

e More than 260 people who recovered and tested negative subsequently tested positive again. The
Korea Centers for Disease Control and Prevention worried that the virus had reactivated after going
dormant.

e But the country's infectious-disease experts said on Thursday that the tests were detecting dead
fragments of the virus left in patients' bodies.

e South Korea was one of the first countries to report a virus outbreak but quickly implemented
widespread testing and contact tracing. It had reported 247 deaths as of Thursday.

Visit Business Insider's homepage for more stories

Opinion

How Long Will a Vaccine Really Take?

April 30, 2020
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Sui-Lee Wee is a correspondent for The New York Times in the Beijing bureau. She has covered China for
close to a decade and writes about social issues, gender, genetic surveillance, health care and the intersection
of demographics and the economy.
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A version of this article appears in print on May 3, 2020, Section A, Page 1 of the New York edition with the
headline: Profits and Pride at Stake, Race to Vaccine Intensifies. Order Reprints | Today’s Paper | Subscribe

The Coronavirus Qutbreak

Frequently Asked Questions and Advice (Complete answers are posted in over view Specific Topic #1)
Updated April 11, 2020

What should I do if I feel sick?

When will this end?

How can I help?

Should I wear a mask?

How do I get tested?

How does coronavirus spread?

Is there a vaccine yet?

What makes this outbreak so different?
What if somebody in my family gets sick?
Should I stock up on groceries?

Can I go to the park?

Should I pull my money from the markets?
What should I do with my 401(k)?
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Profits and Pride at Stake, the Race for a Vaccine Intensifies

Governments, companies and academic labs are accelerating their efforts amid geopolitical crosscurrents,
questions about safety and the challenges of producing enough doses for billions of people.

By David E. Sanger, David D. Kirkpatrick, Carl Zimmer, Katie Thomas and Sui-Lee Wee

Published May 2, 2020Updated May 3, 2020, 11:10 am. ET

WASHINGTON — Four months after a mysterious new virus began its deadly march around the globe, the
search for a vaccine has taken on an intensity never before seen in medical research, with huge implications
for public health, the world economy and politics.

Seven of the roughly 90 projects being pursued by governments, pharmaceutical makers, biotech innovators
and academic laboratories have reached the stage of clinical trials. With political leaders — not least
President Trump — increasingly pressing for progress, and with big potential profits at stake for the industry,
drug makers and researchers have signaled that they are moving ahead at unheard-of speeds.

But the whole enterprise remains dogged by uncertainty about whether any coronavirus vaccine will prove
effective, how fast it could be made available to millions or billions of people and whether the rush —
compressing a process that can take 10 years into 10 months — will sacrifice safety.
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In an era of intense nationalism, the geopolitics of the vaccine race are growing as complex as the medicine.
The months of mutual vilification between the United States and China over the origins of the virus have
poisoned most efforts at cooperation between them. The U.S. government is already warning that American
innovations must be protected from theft — chiefly from Beijing.

“Biomedical research has long been a focus of theft, especially by the Chinese government, and vaccines and
treatments for the coronavirus are today’s holy grail,” John C. Demers, the assistant attorney general for
national security, said on Friday. “Putting aside the commercial value, there would be great geopolitical
significance to being the first to develop a treatment or vaccine. We will use all the tools we have to safeguard
American research.”

The intensity of the global research effort is such that governments and companies are building production
lines before they have anything to produce.

“We are going to start ramping up production with the companies involved,” Dr. Anthony S. Fauci, the
director of the National Institute of Allergy and Infectious Diseases and the federal government’s top expert
on infectious diseases, said on NBC this week. “You don’t wait until you get an answer before you start
manufacturing.”

Two of the leading entrants in the United States, [ohnson & Johnson and Moderna, have announced
partnerships with manufacturing firms, with Johnson & Johnson promising a billion doses of an as-yet-
undeveloped vaccine by the end of next year.

Continue reading the main story

Not to be left behind, the Britain-based pharmaceutical giant AstraZeneca said this week that it was working
with a vaccine development project at the University of Oxford to manufacture tens of millions of doses by the
end of this year.

Image

A researcher replicating the coronavirus in order to develop a vaccine in Belo Horizonte,
Brazil.Credit..Douglas Magno/Agence France-Presse — Getty Images

With the demand for a vaccine so intense, there are escalating calls for “human-challenge trials” to speed the
process: tests in which volunteers are injected with a potential vaccine and then deliberately exposed to the
coronavirus.

Because the approach involves exposing participants to a potentially deadly disease, challenge trials are
ethically fraught. But they could be faster than simply inoculating human subjects and waiting for them to be
exposed along with everyone else, especially as the pandemic is brought under control in big countries.

Even when promising solutions are found, there are big challenges to scaling up production and distribution.
Bill Gates, the Microsoft founder, whose foundation is spending $250 million to help spur vaccine
development, has warned about a critical shortage of a mundane but vital component: medical glass.
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Without sufficient supplies of the glass, there will be too few vials to transport the billions of doses that will
ultimately be needed.

The scale of the problem and the demand for a quick solution are bound to create tensions between the profit
motives of the pharmaceutical industry, which typically fights hard to wring the most out of their investments
in new drugs, and the public’s need for quick action to get any effective vaccines to as many people as
possible.

Continue reading the main story

So far, much of the research and development has been supported by governments and foundations. And
much remains to be worked out when it comes to patents and what national governments will claim in return
for their support and pledges of quick regulatory approval.

Given the stakes, it is no surprise that while scientists and doctors talk about finding a “global vaccine,”
national leaders emphasize immunizing their own populations first. Mr. Trump said he was personally in
charge of “Operation Warp Speed” to get 300 million doses into American arms by January.

Already, the administration has identified 14 vaccine projects it intends to focus on, a senior administration
official said, with the idea of further narrowing the group to a handful that could go on, with government
financial help and accelerated regulatory review, to meet Mr. Trump’s goal. The winnowing of the projects to
14 was reported Friday by NBC News.

But other countries are also signaling their intention to nationalize their approaches. The most promising
clinical trial in China is financed by the government. And in India, the chief executive of the Serum Institute of
India — the world’s largest producer of vaccine doses — said that most of its vaccine “would have to go to our
countrymen before it goes abroad.”

George Q. Daley, the dean of Harvard Medical School, said thinking in country-by-country rather than global
terms would be foolhardy since it “would involve squandering the early doses of vaccine on a large number of
individuals at low risk, rather than covering as many high-risk individuals globally” — health care workers
and older adults — “to stop the spread” around the world.

Latest Updates: Coronavirus OQutbreak in the U.S.

e Experts worry that the coronavirus will go on spreading in a ‘slow burn’ in the U.S.
e Los Angeles rolled out a testing website. It was quickly swamped.
e The Pandemic appears to be claiming its first big retail casualty: ]. Crew

See more updates
Updated 7m ago

More live coverage: Global Markets New York

Given the proliferation of vaccine projects, the best outcome may be none of them emerging as a clear winner.

“Let’s say we get one vaccine quickly but we can only get two million doses of it at the end of next year,” said
Anita Zaidi, who directs the Bill and Melinda Gates Foundation’s vaccine development program. “And another
vaccine, just as effective, comes three months later but we can make a billion doses. Who won that race?”

Advertisement

Continue reading the main story

The answer, she said, “is we will need many different vaccines to cross the finish line.”
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Speed Versus Safety

Image

Dr. Maurice Hilleman holds the record for the quickest delivery of a vaccine from the lab to the clinic: four
years.Credit...Associated Press

At 1 a.m. on March 21, 1963, a 5-year-old girl named Jeryl Lynn Hilleman woke up her father. She had come
down with the mumps, which had made her miserable with a swollen jaw.

It just so happened that her father, Maurice, was a vaccine designer. So he told Jeryl Lynn to go back to bed,
drove to his lab at Merck to pick up some equipment, and returned to swab her throat. Dr. Hilleman
refrigerated her sample back at his lab and soon got to work weakening her viruses until they could serve as a
mumps vaccine. In 1967, it was approved by the F.D.A.

To vaccine makers, this story is the stuff of legend. Dr. Hilleman still holds the record for the quickest delivery
of a vaccine from the lab to the clinic. Vaccines typically take ten to fifteen years of research and testing. And
only six percent of the projects that scientists launch reach the finish line.

For a world in the grips of Covid-19, on the other hand, this story is the stuff of nightmares. No one wants to
wait four years for a vaccine, while millions die and economies remain paralyzed.

Some of the leading contenders for a coronavirus vaccine are now promising to have the first batches ready in
record time, by the start of next year. They have accelerated their schedules by collapsing the standard
vaccine timeline.

They are combining trials that used to be carried out one after the other. They are pushing their formulations
into production, despite the risk that the trials will fail, leaving them with millions of useless doses.

Continue reading the main story

But some experts want to do even more to speed up the conveyor belt. Writing last month in the journal
Vaccines, the vaccine developer Dr. Stanley A. Plotkin and Dr. Arthur L. Caplan, a bioethicist at NYU Langone
Medical Center, proposed infecting vaccinated volunteers with the coronavirus — the method known as
challenge trials. The procedure might cut months or years off the development but would put test subjects at
risk.

Challenge trials were used in the early days of vaccine research but now are carried out under strict
conditions and only for illnesses, like flu and malaria, that have established treatments.

In an article in March in The Journal of Infectious Diseases, a team of researchers wrote, “Such an approach is
not without risks, but every week that vaccine rollout is delayed will be accompanied by many thousands of
deaths globally.”

Dr. Caplan said that limiting the trials to healthy young adults could reduce the risk, since they were less
likely to suffer serious complications from Covid-19. “I think we can let people make the choice and I have no
doubt many would,” he said.
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The manufacturing workshop at the Wuhan Institute of Biological Products in China. The U.S. and China have
clashed over the origins of the coronavirus, dampening cooperation in developing a vaccine.Credit...China
Stringer Network/Reuters

In Congress, Representative Bill Foster, Democrat of Illinois and a physicist, and Representative Donna E.
Shalala, Democrat of Florida and the former secretary of the Department of Health and Human Services,
organized a bipartisan group of 35 lawmakers to sign a letter asking regulators to approve such trials.

The organizers of a website set up to promote the idea, 1daysooner.org, say they have signed up more than
9,100 potential volunteers from 52 countries.

Continue reading the main story

Some scientists caution that truly informed consent, even by willing volunteers, may not be possible. Even
medical experts do not yet know all the effects of the virus. Those who have appeared to recover might still
face future problems.

Even without challenge trials, accelerated testing may run the risk of missing potential side effects. A vaccine
for dengue fever, and one for SARS that never reached the market, were abandoned after making some people
more susceptible to severe forms of the diseases, not less.

“It will be extremely important to determine that does not happen,” said Michel De Wilde, a former senior
vice president of research and development at Sanofi Pasteur, a vaccine maker in France.

When it comes to the risks from flawed vaccines, China’s history is instructive.

The Wuhan Institute of Biological Products was involved in a 2018 scandal in which ineffective vaccines for
diphtheria, tetanus, whooping cough and other conditions were injected into hundreds of thousands of
babies.

Sign up to receive an email when we publish a new story about the coronavirus outbreak.

The government confiscated the Wuhan institute’s “illegal income,” fined the company, and punished nine
executives. But the company was allowed to continue to operate. It is now running a coronavirus vaccine
project, and along with two other Chinese groups has been allowed to combine its safety and efficacy trials.

Several Chinese scientists questioned the decision, arguing that the vaccine should be shown to be safe before
testing how well it works.

Continue reading the main story

Nationalism Versus Globalism
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Elderly women waiting to see health workers in Mumbai. A powerful vaccine manufacturer in India has made
it clear that any vaccine it produces would have to first go to India’s 1.3 billion people, at least
initially.Credit...Atul Loke for The New York Times

In the early days of the crisis, Harvard was approached by the Chinese billionaire Hui Ka Yan. He arranged to
give roughly $115 million to be split between Harvard Medical School and its affiliated hospitals and the
Guangzhou Institute of Respiratory Diseases for a collaborative effort that would include developing
coronavirus vaccines.

“We are not racing against each other, we are racing the virus,” said Dr. Dan Barouch, the director of the
Center for Virology and Vaccine Research at Beth Israel Deaconess Medical Center and a professor at Harvard
Medical School who is also working with Johnson & Johnson. “What we need is a global vaccine — because an
outbreak in one part of the world puts the rest of the world at risk.”

That all-for-one sentiment has become a mantra among many researchers, but it is hardly universally shared.

In India, the Serum Institute — the heavyweight champion of vaccine manufacturing, producing 1.5 billion
doses a year — has signed agreements in recent weeks with the developers of four promising potential
vaccines. But in an interview with Reuters, Adar Poonawalla, the company’s billionaire chief executive, made
it clear that “at least initially” any vaccine the company produces would have to go to India’s 1.3 billion
people.

The tension between those who believe a vaccine should go where it is needed most and those dealing with
pressures to supply their own country first is one of the defining features of the global response.

The Trump administration, which in March put out feelers to a German biotech company to acquire its
vaccine research or move it to American shores, has awarded grants of nearly half a billion dollars each to
two U.S.-based companies, Johnson & Johnson and Moderna.

Johnson & Johnson, though based in New Jersey, conducts its research in the Netherlands.

Paul Stoffels, the company’s vice chairman and chief scientific officer, said in an interview that the
Department of Health and Human Services understood “we can’t pick up our research and move it” to the
United States. But it made sure that the company joined a partnership with Emergent BioSolutions — a
Maryland biological production firm — to produce the first big batches of any approved vaccine for the
United States.

Continue reading the main story

“The political reality is that it would be very, very hard for any government to allow a vaccine made in their
own country to be exported while there was a major problem at home,” said Sandy Douglas, a researcher at
the University of Oxford. “The only solution is to make a hell of a lot of vaccine in a lot of different places.”

The_Oxford vaccine team has already begun scaling up plans for manufacturing by half a dozen companies
across the world, including China and India, plus two British manufacturers and the British-based
multinational AstraZeneca.

In China, the government’s instinct is to showcase the country’s growth into a technological power capable of
beating the United States. There are nine Chinese Covid-19 vaccines in development, involving 1,000
scientists and the Chinese military.

China’s Center for Disease Control and Prevention predicted that one of the vaccines could be in “emergency
use” by September, meaning that in the midst of the presidential election in the United States, Mr. Trump
might see television footage of Chinese citizens lining up for injections.

“It’s a scenario we have thought about,” one member of Mr. Trump’s coronavirus task force said. “No one
wants to be around that day.”
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Traditional Versus New Methods

Image

Engineers working with monkey kidney cells at a Sinovac laboratory in Beijing. The company announced that
its Covid-19 vaccine protected monkeys.Credit...Nicolas Asfouri/Agence France-Presse — Getty Images

The more than 90 different vaccines under development work in radically different ways. Some are based on
designs used for generations. Others use genetic-based strategies that are so new they have yet to lead to an
approved vaccine.

Advertisement

Continue reading the main story
“I think in this case it’s very wise to have different platforms being tried out,” Dr. De Wilde said.
The traditional approach is to make vaccines from viruses.

When our bodies encounter a new virus, they start learning how to make effective antibodies against it. But
they are in a race against the virus as it multiplies. Sometimes they produce effective antibodies quickly
enough to wipe out an infection. But sometimes the virus wins.

Vaccines give the immune system a head start. They teach it to make antibodies in advance of an infection.

The first vaccines, against diseases like rabies, were made from viruses. Scientists weakened the viruses so
that they could no longer make people sick.

A number of groups are weakening the coronavirus to produce a vaccine against Covid-19. In April, the
Chinese company Sinovac announced that their inactivated vaccine protected monkeys.

Another approach is based on the fact that our immune system makes antibodies that lock precisely onto
viruses. As scientists came to understand this, it occurred to them that they didn’t have to inject a whole virus
into someone to trigger immunity. All they needed was to deliver the fragment of a viral protein that was the
precise target.

Today these so-called subunit viral vaccines are used against hepatitis B and shingles. Many Covid-19 subunit
vaccines are now in testing.

In the 1990s, researchers began working on vaccines that enlisted our own cells to help train the immune
system. The foundation of these vaccines is typically a virus called an adenovirus. The adenovirus can infect
our cells, but is altered so that it doesn’t make us sick.

Scientists can add a gene to the adenovirus from the virus they want to fight, creating what’s known as a viral
vector. Some viral vectors then invade our cells, stimulating the immune system to make antibodies.

Researchers at the University of Oxford and the Chinese company CanSino Biologics have created a viral
vector vaccine for Covid-19, and they’ve started safety trials on volunteers. Others including Johnson &
Johnson are going to launch trials of their own in the coming months.

Some groups, including the American company Inovio Pharmaceuticals, are taking a totally different
approach. Instead of injecting viruses or protein fragments, they’re injecting pure DNA, which is read by the
cell’s machinery, making a copy as an RNA molecule. The RNA is then read by the cell’s protein-building
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factories, making a viral protein. The protein in turn comes out of the cell, where immune cells bump into it
and make an antibody to it.

Other teams are creating RNA molecules rather than DNA. Moderna and a group at Imperial College London
have launched safety trials for RNA vaccines. While experimental, these genetic vaccines can be quickly
designed and tested.

Designing Versus Manufacturing

It is one thing to design a vaccine in record time. It is an entirely different challenge to manufacture and
distribute one on a scale never before attempted — billions of doses, specially packaged and transported at
below-zero temperatures, to nearly every corner of the world.

“If you want to give a vaccine to a billion people, it better be very safe and very effective,” said Dr. Stoffels of
Johnson & Johnson. “But you also need to know how to make it in amounts we’ve never really seen before.”

Continue reading the main story

So the race is on to get ahead of the enormous logistical issues, from basic manufacturing capacity to the
shortages of medical glass and stoppers that Mr. Gates and others have warned of.

Researchers at Johnson & Johnson are trying to make a five-dose vial to save precious glass, which might
work if a smaller dose is enough for inoculation.

Each potential vaccine will require its own customized production process in special “clean” facilities for drug
making. Building from scratch might cost tens of millions of dollars per plant. Equipping one existing facility
could easily cost from $5 million to $20 million. Ordering and installing the necessary equipment can take
months.

Governments as well as organizations like the Gates Foundation and the nonprofit Coalition for Epidemic
Preparedness Innovations are putting up money for production facilities well before any particular vaccine is
proven effective.

What's more, some vaccines — including those being tested by the American companies Moderna and Inovio
— rely on technology that has never before yielded a drug that was licensed for use or mass-produced.

But even traditional processes face challenges.

Because of staff illnesses and social distancing, the pandemic this spring slashed productivity by 20 percent at
the Millipore Sigma facility in Danvers, Mass., that supplies many drug makers with the equipment used for
brewing vaccines.

Then, about three weeks ago, the first clinical trials for new proposed vaccines started. Urgent calls poured
from customers around the world. Even before the first phase of the first trials, manufacturers were
scrambling.

“Demand went through the roof, and everybody wanted it yesterday,” said Udit Batra, MilliporeSigma’s chief
executive, who has expanded production and asked other customers to accept delays to avoid becoming a
bottleneck.

Treatments Versus Vaccines
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Doctors treating a patient infected with Covid-19 in the intensive care unit of the Brooklyn Hospital Center.
Some experts are more optimistic about new treatments for sick patients than potential
vaccines.Credit...Victor ]. Blue for The New York Times

Even as the world waits for a vaccine, a potential treatment for coronavirus is already here — and more could
be on the way.

On Friday, the Food and Drug Administration granted emergency authorization for the use of remdesivir as a
treatment of severely ill patients.

Remdesivir showed modest success in a federally funded clinical trial, slowing the progression of the disease,
but without significantly reducing fatality rates.

The F.D.A’s decision to allow its use comes as hundreds of other drugs — mainly existing medicines that are
being used for other conditions — are being tested around the world to see if they hold promise. The F.D.A.
said there are currently 72 therapies in trial.

Studies of drugs tend to move more quickly than vaccine trials. Vaccines are given to millions of people who
are not yet ill, so they must be extremely safe. But in sicker people, that calculus changes, and side effects
might be an acceptable risk.

As aresult, clinical trials can be conducted with fewer people. And because drugs are tested in people who are
already sick, results can be seen more quickly than in vaccine trials, where researchers must wait to see who
gets infected.

Public health experts have cautioned there will likely be no magic pill. Rather, they are hoping for incremental
advances that make Covid-19 less deadly.

“Almost nothing is 100 percent, especially when you are dealing with a virus that really creates a lot of havoc
in the body,” said Dr. Luciana Borio, a former director of medical and biodefense preparedness for the
National Security Council under President Trump.

Antiviral drugs like remdesivir battle the virus itself, slowing its replication in the body.

The malaria drug hydroxychloroquine — which has been enthusiastically promoted by Mr. Trump and also
received emergency authorization to be used in coronavirus patients — showed early promise in the
laboratory. However, small, limited studies in humans have so far been disappointing.

So have some H.L.V. treatments, including a two-drug cocktail sold as Kaletra, which failed in a Chinese trial.

Daniel O’Day, the chief executive of Gilead Sciences, the manufacturer of remdesivir, in the Oval Office on
Friday.Credit...Erin Schaff/The New York Times

Other researchers have focused on identifying immunosuppressant drugs that address the most severe form
of Covid-19, when the body’s immune system goes into overdrive, attacking the lungs and other organs.

Advertisement

Continue reading the main story

Many in the medical community are closely watching the development of antibody drugs that could act to
neutralize the virus, either once someone is already sick or as a way of blocking the infection in the first place.

Several hospitals are also administering plasma from recovered patients to people who are sick with Covid-
19, in the hopes that the antibodies of survivors will give the patients a boost.

Dr. Scott Gottlieb, a former F.D.A. commissioner, and others said that by the fall, the treatment picture for
Covid-19 could look more hopeful.
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If proven effective in further trials, remdesivir may become more widely used. One or two antibody
treatments may also become available, providing limited protection to health care workers.

Even without a vaccine, Dr. Borio said, a handful of early treatments could make a difference. “If you can
protect people that are vulnerable and you can treat people that come down with the disease effectively,” she
said, “then I think it will change the trajectory of this pandemic.”

David E. Sanger reported from Washington, David D. Kirkpatrick from London, Carl Zimmer and Katie
Thomas from New York and Sui-Lee Wee from Singapore. Denise Grady and Maggie Haberman contributed
reporting.
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The Coronavirus Outbreak

e Frequently Asked Questions and Advice (Complete answers are posted in over view Specific
Topic #1)
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What should I do if I feel sick?

When will this end?

How can I help?

Should I wear a mask?

How do I get tested?

How does coronavirus spread?

Is there a vaccine yet?

What makes this outbreak so different?
What if somebody in my family gets sick?
Should I stock up on groceries?

Can I go to the park?

Should I pull my money from the markets?
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T cells found in COVID-19 patients ‘bode well’ for long-term immunity
Ea SEETAATT . O

Immune hunters called T cells can seek and destroy a cell (green) infected with and making copies of SARS-
CoV-2 (yellow).

NIAID

T cells found in COVID-19 patients ‘bode well’ for long-term immunity
By Mitch LeslieMay. 14,2020, 9:00 PM

Science's COVID-19 reporting is supported by the Pulitzer Center.

Immune warriors known as T cells help us fight some viruses, but their importance for battling SARS-CoV-2,
the virus that causes COVID-19, has been unclear. Now, two studies reveal that infected people harbor T cells
that target the virus—and may help them recover. Both studies also found that some people never infected
with SARS-CoV-2 have these cellular defenses, most likely because they were previously infected with other
coronaviruses.

“This is encouraging data,” says virologist Angela Rasmussen of Columbia University. Although the studies
don'’t clarify whether people who clear a SARS-CoV-2 infection can ward off the virus in the future, both
identified strong T cell responses to it, which “bodes well for the development of long-term protective
immunity,” Rasmussen says. The findings could also help researchers create better vaccines.

SIGN UP FOR OUR DAILY NEWSLETTER
Get more great content like this delivered right to you!
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Bottom of Form
The more than 100 COVID-19 vaccines in development mainly focus on another immune response:
antibodies. These proteins are made by B cells and ideally latch onto SARS-CoV-2 and prevent it from
entering cells. T cells, in contrast, thwart infections in two different ways. Helper T cells spur B cells and other
immune defenders into action, whereas killer T cells target and destroy infected cells. The severity of disease
can depend on the strength of these T cell responses.

Using bioinformatics tools, a team led by Shane Crotty and Alessandro Sette, immunologists at the La Jolla
Institute for Immunology, predicted which viral protein pieces would provoke the most powerful T cell
responses. They then exposed immune cells from 10 patients who had recovered from mild cases of COVID-
19 to these viral snippets.

All of the patients carried helper T cells that recognized the SARS-CoV-2 spike protein, which enables the
virus to infiltrate our cells. They also harbored helper T cells that react to other SARS-CoV-2 proteins. And the

team detected virus-specific killer T cells in 70% of the subjects, they report today in Cell. “The immune
system sees this virus and mounts an effective immune response,” Sette says.
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The results jibe with those of a study posted as a preprint on medRxiv on 22 April by immunologist Andreas
Thiel of the Charité University Hospital in Berlin and colleagues. They identified helper T cells targeting the
spike protein in 15 out of 18 patients hospitalized with COVID-19.

The teams also asked whether people who haven’t been infected with SARS-CoV-2 also produce cells that
combat it. Thiel and colleagues analyzed blood from 68 uninfected people and found that 34% hosted helper
T cells that recognized SARS-CoV-2. The La Jolla team detected this crossreactivity in about half of stored
blood samples collected between 2015 and 2018, well before the current pandemic began. The researchers
think these cells were likely triggered by past infection with one of the four human coronaviruses that cause
colds; proteins in these viruses resemble those of SARS-CoV-2.

The results suggest “one reason that a large chunk of the population may be able to deal with the virus is that
we may have some small residual immunity from our exposure to common cold viruses,” says viral
immunologist Steven Varga of the University of lowa. However, neither of the studies attempted to establish
that people with crossreactivity don’t become as ill from COVID-19.

Before these studies, researchers didn’t know whether T cells played a role in eliminating SARS-CoV-2, or
even whether they could provoke a dangerous immune system overreaction. “These papers are really helpful
because they start to define the T cell component of the immune response,” Rasmussen says. But she and
other scientists caution that the results do not mean that people who have recovered from COVID-19 are
protected from reinfection.

To spark production of antibodies, vaccines against the virus need to stimulate helper T cells, Crotty notes. “It
is encouraging that we are seeing good helper T cell responses against SARS-CoV-2 in COVID-19 cases,” he
says. The results have other significant implications for vaccine design, says molecular virologist Rachel
Graham of the University of North Carolina, Chapel Hill. Most vaccines under development aim to elicit an
immune response against spike, but both studies determined that T cells reacted to several viral proteins,
suggesting that vaccines that sic the immune system on these proteins as well could be more effective. “Itis
important to not just concentrate on one protein,” Graham says.

A human monoclonal antibody blocking SARS-CoV-2 infection

Chunyan Wang, Wentao Li, Dubravka Drabek, Nisreen M. A. Okba, Rien van Haperen, Albert D. M. E.
Osterhaus, Frank ]. M. van Kuppeveld, Bart L. Haagmans, Frank Grosveld & Berend-Jan Bosch
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Abstract

The emergence of the novel human coronavirus SARS-CoV-2 in Wuhan, China has caused a worldwide
epidemic of respiratory disease (COVID-19). Vaccines and targeted therapeutics for treatment of this disease
are currently lacking. Here we report a human monoclonal antibody that neutralizes SARS-CoV-2 (and SARS-
CoV) in cell culture. This cross-neutralizing antibody targets a communal epitope on these viruses and may
offer potential for prevention and treatment of COVID-19.

https://www.nature.com/articles/s41467-020-16256-
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Large trial yields strongest evidence yet that antiviral drug can help COVID-19 patients
By Jon CohenApr. 29, 2020, 8:30 PM

Science’s COVID-19 reporting is supported by the Pulitzer Center.

Gilead’s remdesivir, designed to stymie viral replication, modestly speeds the recovery of COVID-19 patients,
according to a new study.

Gilead

A candidate treatment for COVID-19 has shown convincing—albeit modest—benefit for the first time in a
large, carefully controlled clinical trial in hospitalized patients.

The infected people who received remdesivir, an experimental drug made by Gilead Sciences that cripples an
enzyme several viruses use to copy their RNA, recovered in an average of 11 days versus 15 in patients who
received a placebo. “Although a 31% improvement doesn’t seem like a knockout, 100% [success], it is a very
important proof of concept,” said Anthony Fauci, head of the National Institute of Allergy and Infectious
Diseases (NIAID), during an Oval Office meeting in which President Donald Trump was asked by media about
a statement Gilead had released on the results. The patients treated with remdesivir also had a lower
mortality rate—8% versus 11.6% in the group given the placebo—but this positive trend did not reach
statistical significance, Fauci noted. (The full results from the trial have not been made public in a preprint or
peer-reviewed paper.)
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A Global Effort to Define the #Human Genetics of #Protective Immunity to #SARS CoV 2
Infection

https://Inkd.in/gGMfwua

SARS-CoV-2 infection displays immense inter-individual clinical variability, ranging from silent infection to
lethal disease. The role of human genetics in determining clinical response to the virus remains unclear.
Studies of outliers—individuals remaining uninfected despite viral exposure and healthy young patients with
life-threatening disease—present a unique opportunity to reveal human genetic determinants of infection
and disease.

Why are some people immune to COVID-19 while others get severe life threatening #COVID19 infections?

#Protective immunity #Life threatening illness #sarscov2 #inflammation #immune system
#immune mediated
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Commentary
A Global Effort to Define the Human Genetics of Protective Immunity to SARS-CoV-2 Infection

Jean-Laurent Casanoval,2,3,4,5,* Helen C. Su6, and the COVID Human Genetic Effort1St. Giles Laboratory of
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Imagine Institute, Paris, France5Pediatric Hematology and Immunology Unit, Necker Hospital for Sick
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SARS-CoV-2 infection displays immense inter-individual clinical variability, ranging from silent infection to le-
thal disease. The role of human genetics in determining clinical response to the virus remains unclear.
Studiesof outliers—individuals remaining uninfected despite viral exposure and healthy young patients with
life-threatening disease—present a unique opportunity to reveal human genetic determinants of infection
anddisease.There are seven known human-tropic co-ronaviruses (CoV), three of which havecaused severe
epidemics. These threeRNA viruses—SARS-CoV-1 (discoveredin 2002), MERS-CoV (2012), and SARS-CoV-2
(2019)—are much more virulentthan the other four (HCoV-229E, HCoV-NL63, HCoV-0C43, HCoV-HKU1),
whichcause common colds and only rare casesof severe disease, including pneumonia.ln 2002, SARS-CoV-1
caused anepidemic limited to China. In 2012,MERS-CoV caused an epidemic thatbegan in Saudi Arabia,
subsequentlyspreading primarily in the Middle Eastbefore containment. SARS-CoV-2 wasfirst detected in
China in 2019, but hassince become a devastating ongoingglobal pandemic. Most SARS-CoV-2 in-fections are
asymptomatic or benign,but SARS-CoV-2 infectious disease2019 (COVID-19) can cause life-threat-ening
disease, which typically beginswith pneumonia. Severe COVID-19 oc-curs much more frequently in
patientsover the age of 50 years and/or with co-morbid conditions such as pulmonary,cardiovascular, and
metabolic disorders(Figure 1). Life-threatening disease prob-ably strikes less than 1 in 1,000
infectedindividuals below the age of 50 withoutunderlying conditions but more than 1 in10 infected patients
over the age of 80years with multiple comorbidities. Theidentification of advanced age and co-morbidities as
major risk factors is clini-cally important and suggests that thedecline of the body weakens immunity,which
may be difficult to translate intomolecular, cellular, and immunolog-ical terms.However, there is also a more
perplex-ing, but perhaps less difficult, problem.Why are previously healthy children, ado-lescents, young, or
middle-aged adultsbeing admitted to intensive care for respi-ratory failure, encephalitis, or Kawasakidisease,
due to COVID-19? Why would a40-year-old man who completed a mara-thon in October 2019 find himself
intu-bated and ventilated for COVID-19 respi-ratory failure in April 2020? The COVIDHuman Genetic Effort
(https://www.covidhge.com/) proposes that previouslyhealthy, young patients with severeCOVID-19 carry
causal genetic variants.This hypothesis is not yet supported byspecific genetic epidemiological studiesof
COVID-19, but it follows a long line ofclassical genetic studies since 1905,relating to diverse infections in
plantsand animals, including humans (Casa-nova and Abel, 2020). Three types of hu-man genetic
epidemiological studiesmerit specific comment. Twin studieshave shown that concordance rates forsome
infectious diseases, such as tuber-culosis, are much higher for monozygoticthan dizygotic twins. Adoption
studieshave shown that early death from anytype of infection is paradoxically corre-lated with early death
from infection ofthe biological but not the foster parents.Finally, susceptibility to various infectiousdiseases
has been shown, particularly bysegregation studies, to be heritable and toreflect the impact of a major
gene.Since 1950, genetic and molecularstudies have provided an immunologicalbasis for inherited
predispositions to in-fectious diseases. Patient- and family-based studies led to the discovery ofautosomal
recessive neutropenia and X-linked recessive agammaglobulinemia.These two seminal inborn errors of
immu-nity appeared to be Mendelian, and thepathophysiological mechanism of eachwas elucidated,
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providing proof of princi-ple for genetic predisposition to human in-fectious diseases. These and many
otherinborn errors of immunity are individuallyrare and underlie multiple, recurrent, andoften unusual
infections in individual pa-tients. Since 1985, molecular geneticsstudies have confirmed these disordersto be
Mendelian (monogenic with com-plete clinical penetrance).These studies launched a painstakingmission to
decipher the genetic basis ofsusceptibility to infections in humans,from the individual to whole-
populationlevels. This genetic patient-by-patient,111194Cell181, June 11, 202022020 Elsevier Inc.
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family-by-family, disorder-by-disorderapproach was highly productive in thefew patients studied but seemed
unlikelyto deliver results of great significance forthe general population. First, the pheno-type of multiple and
familial infections isnot observed in most people, who typi-cally display isolated and sporadic infec-tions.
Second, populations consist ofhuge numbers of individuals, so definingthe population genetic architecture of
in-fectious diseases through causal ana-lyses and genetics of individual cases isa Herculean task. A more
tenablepathway from the population to the indi-vidual was proposed, based on associa-tions and
biometrics.The ambitious population-based bio-metrics approach to studying infectiousdiseases, initiated in
the 1950s, highlightsthe persistent divide between Mendeliangeneticists and Galtonian biometricians.The
biometric approach began with aspectacular discovery when Anthony Alli-son found that the sickle cell trait
provided10-fold protection against severe forms ofPlasmodium falciparummalaria. Withhindsight, this
discovery told us moreabout the selective pressure imposed bymalaria on theHomo sapiensgenomethan the
mechanism by which individualhuman genomes predispose to malaria.lt provided no significant explanation
ofmalaria at the individual level, as it failedto explain why about 1 in 1,000 infectedchildren develops severe
malaria, or 1in 10,000 sickle cell trait carriers. Further-more, despite this initial breakthrough, thebiometric
approach fell short of its prom-ise. Other association studies, whethergenome-wide or candidate gene
based,have not matched Allison’s discovery,in terms of effect size or proportion ofthe variance explained.
However, thisapproach did yield two important resultsconcerning viruses. Some HLA class Ialleles are
strongly associated with lowerviral loads in the blood and slower diseaseprogression in individuals infected
withhuman immunodeficiency virus (HIV),and homozygotes for a type III IFN(IFNL3-IFNL4)haplotype are
more likelyto clear hepatitis C virus spontaneouslyduring primary infection.We can hope that genome-
wideassociation studies for COVID-19 willgenerate results of similar or greaterimportance. Nevertheless, this
approachis intrinsically limited by genetic andphenotypic heterogeneity and by theneed for multiple testing
corrections.More importantly, statistical associationstudies do not provide mechanisms.Without determining
the chain of causeand consequence, causality betweena candidate genotype and a clinicalphenotype remains
uncertain, no matterhow statistically probable. In humanmedicine, establishing causality be-tween genotype
and phenotype requiresthe rigorous validation of mechanismsat the molecular, cellular, tissue, andwhole-
organism levels. The genome ofthe individual must explain the mecha-nisms underlying severe COVID-19,and
this requires in-depth biochemicaland immunological studies. Investigatorshave thus long been faced with
the cruel affecting the TLR3 or snoRNA31 path-ways (forebrain infection) or DBR1 (brain-stem infection)
(Zhang et al.,, 2018). Thesemutations impair neuron-intrinsic immu-nity to HSV-1 in the CNS. Other
examplesmore closely related to COVID-19 includeinfluenza virus pneumonia, which can becaused by inborn
errors impairing antiviraltype I and III IFN immunity (IFN-a/band-1), including IRF7, IRF9, and TLR3 defi-
ciencies, in circulating plasmacytoid den-dritic cells and/or pulmonary epithelialcells (Ciancanelli et al., 2015;
Hernandezet al., 2018; Lim et al., 2019), and rhino-virus pneumonia, which can be causedby a deficiency of
IFN-inducing MDA5(Asgari et al., 2017; Lamborn et al.,2017). These disorders underlie severeviral disease
through the impairment ofantiviral type [ and/or III IFN immunity.Similar immunological scenarios, andeven
some of the same inborn errors,could underlie severe pulmonary COVID-19 in previously healthy young
patientswith monogenic disorders. In the absenceof known human genetic determinants ofsusceptibility to
other coronaviruses,influenza is likely to provide the best com-parison. The threshold levels of type I and/or
IIT IFN for protection against SARS-CoV-2 might be similar to those for the1918 influenza virus but higher
than thosefor seasonal influenza. IFN-dependentcontrol of the virus could be profoundlyimpaired during
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initial infection in patientswith early-onset pneumonia, whereasthose whose condition deteriorates
latercould have milder IFN deficiency orgenetically determined excessive inflam-mation. For
example,IL18BPmutationsunderlie fulminant viral hepatitis becausethey unleash IL-18-dependent inflamma-
tion in the liver, whereasSH2D1Amutations underlie hemophagocytosisfollowing B cell infection with EBV.
Inbornerrors could impair IFN immunity in leuko-cytes or pulmonary cells or enhance localor systemic
inflammation. It will be inter-esting to determine whether known inbornerrors of inflammation, such as defi-
ciencies of IL-1 or IL-6 immunity, protectagainst severe forms of COVID-19. Inbornerrors of cell-intrinsic
immunity in the CNSmight be involved in the rarer neurologicalcomplications of COVID-19. The
anosmiareported by some patients suggests thatSARS-CoV-2 may infect the olfactorybulb, from which it may
invade the fore-brain, as for HSV-1 in patients withTLR3mutations.COVID-19 is a completely new disease,and
the current pandemic dwarfs previ-ous SARS-CoV-1 and MERS-CoV out-breaks. We can, therefore, study
newly in-fected patients on a massive scale, withminimal interference from vaccines, previ-ous related
infections, and herd immunity,in sharp distinction to influenza. COVID-19 provides us with a tragic but
unparal-leled opportunity to define precisely thegenetic requirements for the control ofan emerging, virulent,
viral infection. Thebody makes use of the pleiotropic func-tions of many cells to control infection,including
subsets of pulmonary cells andleukocytes. Many genes are also pleio-tropic. Genome-wide searches for candi-
date monogenic, or digenic, disordersshould therefore be immunologicallyagnostic, testing diverse genetic
hypothe-ses. Approaches should include search-ing not only for highly penetrant rare vari-ants but also for
common variants thatcan be highly penetrant in specific infec-tions, as recently shown for a
commonmonogenic etiology of tuberculosis (Ker-ner et al., 2019). Moreover, highly pene-trant monogenic
disorders should not beconsidered only in children, as illustratedby the death of a NOS2-deficient patientover
the age of 50 years from primarycytomegalovirus infection (Drutmanet al., 2020). Amid the uncertainties
con-cerning the genetic architecture ofCOVID-19 suceptibility, only one thing isalmost certain: as for other
infectious dis-eases, there will be considerable geneticheterogeneity, reflecting the multiplelayers of host
defense that a virus mustovercome to lead to mortality.To understand the genetic require-ments for immune
control of SARS-CoV-2, in February 2020, we began recruitingCOVID-19 patients from as many centersand
countries as possible to the COVIDHuman Genetic Effort. We target youngpatients (<50 years) with life-
threateningdisease and no pre-existing medicalconditions. Our initiative has been rapidlyexpanding, with a
growing number ofcenters that recruit patients, take clinicalhistories, and send blood samples tosequencing
hubs. The exome andgenome data are analyzed simulta-neously locally at the hubs and centrallyby the
consortium. Hypotheses of geneticheterogeneity (one causal locus perkindred) and genetic homogeneity
(acausal locus in two or more kindreds)are being tested in parallel. The largenumber of patients may
facilitate thedetection of promising candidate geno-types in single patients or families,including variants of
known viral suscepti-bility genes.More importantly, this initiative will alsodetect genetic homogeneity, if the
samegene is mutated in geographically distantpatients. The analysis and comparison ofgenetic variants from
a large number of in-dividuals from diverse backgrounds willbe crucial, as we cannot solely rely on cur-rent
databases of data for “healthy” indi-viduals to identify rare variants, whichinclude individuals never before
exposedto SARS-CoV-2. A large sample of ge-nomes may also facilitate the detectionof a polygenic
background for monogenicmutations or the testing of polygenic sig-nals detected by other studies. Finally,the
inclusion of patients of diverse ances-tries will make it possible to detect candi-date genotypes specific or
common toancestries and to consider the evolu-tionary forces driving variation at theseloci (Quintana-Murci,
2019). Once candi-date genotypes have been identified, theircontribution to the pathogenicity of se-vere
COVID-19 will be investigated within-depth molecular, cellular, and immuno-logical approaches. Studies of
single pa-tients can be illuminating, but moredetailed mechanistic studies are requiredfor firm conclusions
(Casanova et al.,2014). In these genetic studies, we aimto discover the pathogenesis of unex-plained, severe
COVID-19 in young, previ-ously healthy patients.We anticipate that monogenic caseswill provide insight into
other types ofcases, such as severe COVID-19 inelderly patients with several comorbidconditions, suggesting
novel therapeuticpossibilities for these patients. The patho-genesis may be similar in these patients,with
different causes converging on com-mon pathophysiological mechanisms. Forexample, inborn errors of [FN-
gand IL-17A/F immunity underlie mycobacteriosisand candidiasis, respectively. The sameinfections occur in
patients with autoanti-bodies against IFN-gand IL-17A/F, and inpatients infected with HIV who have
lowlevels of IFN-gand IL-17A/F productionllCell181, June 11, 20201197
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by CD4+T cells, providing broader indica-tions for the therapeutic use of the corre-sponding cytokines. Thus,
monogeniccases may clarify pathogenesis morebroadly for COVID-19 patients. Such clar-ification cannot
easily be achieved bydirectly studying patients with acquiredimmunodeficiencies, due to the
manyconfounding factors and difficulties indetermining whether immunological ab-normalities in patients
are causes or con-sequences of infection. Genetics pro-vides us with access to the root cause
ofphenomena.This project will also facilitate thedetection of individuals naturally resistantto SARS-CoV-2
infection. Why would thespouse of a patient already ill for daysand now in intensive care remain notonly
healthy but seronegative? How coulda health care worker treating contagiousCOVID-19 patients with
insufficient pro-tection remain healthy and seronegative?If such individuals also test negative forT cell
responses to SARS-CoV-2, it isplausible that some are genetically resis-tant to the virus. The first example
ofsuch a situation was a regulatory DARCvariant discovered in the 1970s and deci-phered genetically in 1995.
In the homo-zygous state, this variant confers resis-tance toPlamodium vivaxby abolishingthe expression of a
parasite receptor onerythrocytes. Two other known mono-genic forms of resistance are moredirectly
relevant to COVID-19. Homozy-gosity forCCR5null mutations protectsagainst CCR5-tropic HIV, and homozy-
gosity for nullFUT2alleles protectsagainst intestinal norovirus infection.Similarly, we speculate that loss-of-
func-tion variants ofACE2, encoding a recep-tor for SARS-CoV-2, might confer resis-tance, while hypomorphic
variants mightprotect against severe disease in infectedindividuals. Identifying the genetic basisof resistance
to SARS-CoV-2 would pro-vide a pharmacological target for prevent-ing or reducing viral infection in other
indi-viduals.The COVID-19 pandemic has drawn attention to the fact that infections areunique among medical
conditions in be-ing able to kill hundreds of thousands ofpeople within a few months. Alas, thisfact is well
known to developing coun-tries, but the current pandemic providesa tragic but timely reminder to
developedcountries with short memories. Infectionsremain the only inevitable, unpredictable,catastrophic
medical threat to human-kind. The idea that infections were a prob-lem solved once and for all by
Pasteur’sgerm theory and the advances in hygiene,serotherapy, vaccination, aseptic sur-gery, and anti-
infectious drug treatmentsthat followed, is incorrect, complacent,and dangerous.The COVID-19 pandemic
should makeus consider an alternative approach tostudying infectious diseases. We have allwitnessed
enormous interindividual clin-ical variability in response to SARS-CoV-2 exposure, ranging from resistance
todeath, and everything in between. Similarvariability is observed for all human-tropicmicrobes, whether
viruses, bacteria,fungi, or parasites. The proportion of life-threatening cases varies among mi-crobes, from
less than one in a million togreater than one in ten. This clinical vari-ability during primary infection is
thefundamental “infection enigma,” whichin 1955, led Rene’Dubos to pen “Secondthoughts on the germ
theory” 