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BE¥E: https://covid19.who.int/
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2 HHE RIS 464, 613 9], ZibAET: 2, 260, 259 1, 24 HBTHISET: 13, 004.
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Cumulative confirmed COVID-19 cases, Feb 4, 2021 oo

The number of confirmed cases is lower than the number of actual cases; the main reason for that is limited testing
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Source: Johns Hopkins University CSSE COVID-19 Data — Last updated 5 February, 06:02 (London time) CCBY

A& E e N4 B (https://ourworldindata.org/covid-
cases?country=~OWID_ WRL#what-is-the-daily-number-of-confirmed-cases)

Daily new confirmed COVID-19 cases, Feb 4, 2021

Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the
main reason for that is limited testing.
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The effect of SARS-CoV-2 variant B.1.1.7 on symptomatology, re—infection and
transmissibility
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RIG B. 1. 1.7 HRER. B ™ B ERGOR RN R R AEBALE R IIIE . RILATREH)
FHBRHLRLIAN 0. T% (95% CI 0.6-0.8), EERFIEFEKRARXLZFEHRER. ERIR (t) H
Y 1.354%F (95% CI 1.02-1.69). B, ZHFFTIERINAE B. 1. 1. 7 LBl 4EH mih
X, XIMEZRETHBCEE R (O K2 1T,

Abstract:

The new SARS—CoV-2 variant B.1.1.7 was identified in December 2020 in the
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South-East of England, and rapidly increased in frequency and geographic
spread. While there is some evidence for increased transmissibility of this
variant, it is not known if the new variant presents with variation in symptoms
or disease course, or if previously infected individuals may become reinfected
with the new variant. Using longitudinal symptom and test reports of 36, 920
users of the Covid Symptom Study app testing positive for COVID-19 between 28
September and 27 December 2020, we examined the association between the
regional proportion of B.1.1.7 and reported symptoms, disease course, rates of
reinfection, and transmissibility. We found no evidence for changes in reported
symptoms, disease severity and disease duration associated with B.1.1.7. We
found a likely reinfection rate of around 0.7% (95% CI 0.6-0.8), but no
evidence that this was higher compared to older strains. We found an increase
in R(t) by a factor of 1.35 (95% CI 1.02-1.69). Despite this, we found that
regional and national lockdowns have reduced R(t) below 1 in regions with very

high proportions of B.1.1.7.
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PCR assay to enhance global surveillance for SARS-CoV-2 variants of concern
FeYs: medrxiv
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ELPERG IR P 1 (501Y.V3)o AR =k % e ORFla JE[A (ORFla A 3675~
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FHIR ) SARS-CoV—-2 A&AA . FRATTH I g v P DA PRI 3 2 B S s s ier & v, DABG io0)

B.1.1.7, B.1.351 Ml P. 1 AcHu HBLH B WAL

Abstract:

With the emergence of SARS-CoV-2 variants that may increase transmissibility

and/or cause escape from immune responses, there is an urgent need for the
targeted surveillance of circulating lineages. It was found that the B.1.1.7
(also 501Y.V1) variant first detected in the UK could be serendipitously detected
by the ThermoFisher TagPath COVID-19 PCR assay because a key deletion in these
viruses, spike A69-70, would cause a “spike gene target failure” (SGTF) result
However, a SGTF result is not definitive for B.1.1.7, and this assay cannot
detect other variants of concern that lack spike A 69-70, such as B.1.351 (also
501Y.V2) detected in South Africa and P.1 (also 501Y.V3) recently detected in
Brazil. We identified a deletion in the ORFla gene (ORFla A 3675-3677) in all
three variants, which has not yet been widely detected in other SARS—CoV-2
lineages. Using ORFla A3675-3677 as the primary target and spike A69-70 to
differentiate, we designed and validated an open source PCR assay to detect SARS-
CoV-2 variants of concern. Our assay can be rapidly deployed in laboratories

around the world to enhance surveillance for the local emergence spread of
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COVID-19 immune features revealed by a large—-scale single cell transcriptome
atlas

KU CELL

RAGIE]: 2021-02-03 (3EZAHAKIL)

BERE: https://www.cell.com/cell/fulltext/S0092-8674(21)00148-3

#—{E#: Xianwen Ren

HIRfE#E: Zeming Zhang %

AWAEE AL JERTR4E

W WOLE

Highlights

Detailed COVID-19 immune landscape depicted by integrated 1.46 million single

cells

Peripheral immune subtypes differentially associated with distinct clinical
features

SARS-CoV-2 RNAs are present in diverse epithelial and immune cells
Megakaryocytes and monocyte subsets may contribute to cytokine storms

Summary

Dysfunctional immune response in the COVID-19 patients is a recurrent theme
impacting symptoms and mortality, yet the detailed understanding of pertinent
immune cells is not complete. We applied single—cell RNA sequencing to 284
samples from 196 COVID-19 patients and controls and created a comprehensive
immune landscape with 1.46 million cells

The large dataset enabled us to identify that different peripheral immune subtype
changes were associated with distinct clinical features including age, sex,
severity, and disease stages of COVID-19.

SARS—CoV-2 RNAs were found in diverse epithelial and immune cell types
accompanied by dramatic transcriptomic changes within viral positive cells.
Systemic up—regulation of S100A8/A9, mainly by megakaryocytes and monocytes in
the peripheral blood, may contribute to the cytokine storms frequently observed
in severe patients. Our data provide a rich resource for understanding the
pathogenesis and developing effective therapeutic strategies for COVID-19.
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P REIR ™ B2 B B K COVID-19 S B B A ANIR] F i PR A5 FIEAH 5% A A1 Jo] G 2 7 T AR AL,
FEANFIZRAL Y _E R AR A G BEAHA #ABL T SARS-CoV-2 RNA, [t 2 FH 1 4 i H 2
FH A AN L i EAZ A AL AL I S B R GEVE I S100A8/A9 FERIFKIX,
] REAE BRI N I L B AR A PR R SRR o 12880 W IE COVID-19 FR A
CARTF RATRLGTT F B it 1= 5.
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Association with Clinical Features SARS-CoV-2 RNA detected in both
Swgndcance level epithelial and immune cells
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Systemic Response Mediated by S100A8/9 Call Types Highly Expressing Cytokines
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T AR A T R o 2 DU H B H s dl, BB EIR1G 196 DMFrdi N (45
IEH XTI ) 284 MFEA CRUFRRW . I iEYe. K. M) i 25T 3T 150 /54
2T Y B0 e S 20 e it s PR e R 1 B S S0 M, 4R TRl B I AL A
FEANTRVERIR AT BO LA G2 S NI oo AT FERCR T 2020 4F 9 L “COVID-19  immune
features revealed by a large—scale single cell transcriptome atlas” NBIRIEE
Cell 7k, 2021 5 2 ] 3 HAEZR K.
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How to redesign COVID vaccines so they protect against variants

SR : Nature

KA A 2021-1-29

B9 https://www.nature.com/articles/d41586-021-00241-6
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SR

A BB 22 FRIIE S 2R B SARS—CoV—2 Jeb YRIp B 8T A2 A T AR IEEE 1 BTG HiT B ™ A 1)
71, BEAZIEERR BTt H i IEAE BRI N HE 2 0 A AL . COVID-19 FE il
AT LGRS B — A R TR . R ANTE AL ME COVID-19 Rl R /5 2 Dl K
Bl o TR kR B O AN TR G . HAE, COVID-19 R ARAEAER
2B G REE, WE VTR RAE AT . — 230 0B AR 1 e R R E kiR A
FlmT BE A —FF U AL B By . SR B4R (Emeryville) A Sz fEE « AL (Andrew
Allen) i, Gritstone R~/ 1B\ g i8I I THETXS LA 25 2R 22 AL R RE 1SR SVE
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Abstract

As evidence grows that new variants of the SARS-CoV-2 coronavirus can evade

immunity produced by vaccines or previous infections, scientists are exploring

the idea of redesigning the vaccines currently being rolled out worldwide.
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Abstract:

An important question is arising as COVID-19 vaccines are getting rolled out:

Should individuals who already had a SARS-CoV-2 infection receive one or two
shots of the currently authorized mRNA vaccines. In this short report, we show
that the antibody response to the first vaccine dose in individuals with pre-
existing immunity is equal to or even exceeds the titers found in naive
individuals after the second dose. We also show that the reactogenicity is
significantly higher in individuals who have been infected with SARS-CoV-2 in
the past. Changing the policy to give these individuals only one dose of vaccine
would not negatively impact on their antibody titers, spare them from unnecessary

pain and free up many urgently needed vaccine doses
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Philip Dormitzer led Pfizer’ s successful coronavirus vaccine research effort,
which yielded a vaccine with a stunning 95% efficacy in interim results from
a clinical trial last year. That vaccine, developed with the German firm BioNTech,
relies on a new technology employing messenger RNA (mRNA). It was the first to
win emergency use authorization from the Food and Drug Administration for use
against COVID-19 in the United States

However, recent lab studies and new clinical trial
results have suggested recently emerged variants of SARS-CoV-2, the pandemic
coronavirus, have evolved resistance to vaccines, including Pfizer’ s.

The company’ s vaccine, which requires two doses 3 weeks apart, is now being
administered in more than 50 countries, including the United States. Pfizer says
it is on track to supply 200 million doses to the United States by the end of
May and aims to ship 2 billion doses globally this year.

Dormitzer, who has an M.D. and Ph.D. from Stanford University, has a history
with pandemics. He was U.S. research chief at Novartis Vaccines, where he
steered that company’ s work creating—in what is still record time—a successful
vaccine against the 2009 HINI pandemic flu. He has been at Pfizer since 2015.
Dormitzer spoke with Sciencelnsider about how the company is responding to the
new variants and what challenges it foresees as SARS—CoV-2 continues to evolve
in unpredictable ways. This interview has been edited for brevity and clarity.
Q: The pandemic is moving into a new phase as vaccination campaigns gear up
while viral variants, or strains, proliferate. What keeps you up at night?

A: Things were supposed to get much, much calmer after we had the vaccine
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authorized. But things just don’ t hold still. The virus throws out new variants
and we need to evaluate those and be prepared to respond. And there are many
other things: -+ How will the vaccine work in special populations? What
reactions are people having? How do we improve things like temperature stability?
The vaccine’ s authorized. It’ s wonderful to see it being used. But it’ s not
the end of the process

Q: Last week, researchers published a preprint looking, in the lab, at how well
antibodies from the blood of Pfizer vaccinees attacked two of the new coronavirus
strains—one first identified in South Africa and a highly contagious strain
first identified in the United Kingdom. They found a 6.5-fold reduction in
antibodies that neutralize the variant identified in South Africa, and a twofold
reduction in the levels, or titers, of these neutralizing antibodies against
the other variant. Should Pfizer vaccinees be concerned about these results?
A: I don” t know if I would use the word concerned exactly. These laboratory
findings don’ t of themselves tell us that a strain change [in the vaccine] is
necessary. But we need to be prepared for the possibility that there could be
some reduction in effectiveness. We see no evidence of that yet. We know [from
our trial results] that we see protection—not full protection, but protection—
starting at 12 to 14 days after that first dose. At that time [12 to 14 days out
from the first dose] there are almost no neutralizing antibodies [that our tests
detect in the blood of vaccinees].

There must be something other than high neutralizing antibody titers that can
protect. Whether it’ s cell-mediated immunity, whether it’ s low neutralizing
antibody titers, we don’ t know.

Q: Do you intend to run a comprehensive lab analysis of how your vaccine works
against the suite of mutations seen in the new variants?

A: We already have. 1 can say broadly that our findings are very similar to
others’ , in that you do see more reduction in neutralization with the South
African variant than with the U.K. variant. We are also running similar tests
against [a concerning variant first identified in Brazil]. We are hoping to get
both the South African and the Brazilian data out very soon. At the rate that
this virus is spinning out variants, we will be continuing to do this for quite
some time.

Q: What do you expect will be the effectiveness of your vaccine in human beings
exposed to the new viral strains?

A: The fact that we see protection by means other than high neutralizing antibody
[levels] makes me optimistic that we are going to see preserved protection. But
nothing trumps the data. There are two main kinds of clinical data we might
expect. First, we ran our phase 3 trial at sites including in Brazil and South
Africa. At the time -+ these new variants <=+ had not become dominant. But
continuing to monitor what goes on in those clinical trial participants will
give us some idea [if anyone who has been vaccinated gets sick with a new variant].
Second, the pattern of epidemiological findings could give us information, [for

example whether] the instance of disease simply falls with immunization, or falls


https://www.biorxiv.org/content/10.1101/2021.01.25.428137v2
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[but then] starts to increase.

Q: What is Pfizer doing to tailor its vaccine to be effective against these

variants?
A: The work started well before the variants had emerged -:-- through basic
scientific research [on potential mutations]. <+ We are now at the point where

we are routinely making the DNA templates for variants. And we are having
discussions, internally and with regulators, about how far we progress each of
these.

Q: Do you need to change your vaccine now to beat the new variants?

A: No. Simply seeing a reduction in a lab neutralization test does not tell you
that yvou need to change [the vaccine]. You just have to be prepared. You have
to do the work to prepare for a [vaccine] change regardless of whether you
actually need to execute one or not

The other possibility is you simply boost

So, one possibility is you do a [vaccine] change

The other observation we have from pandemic flu is that after a couple of priming
doses, a boosting dose months later gives not only very strong immunity but very
broad immunity.

And a rising tide lifts all boats. This is why you need to do the clinical
studies. We need to understand what a SARS-CoV-2 booster looks like and what
kind of immune response it gives you.

Q: What hurdles would an adapted vaccine face with regulators? Would you need
to do animal studies or big clinical trials?

A: Those are key questions. For flu, since we have been doing it for decades

the rules are very clear: A fourfold reduction in hemagglutination inhibition
titers [a measure of the level of antibodies against the virus in the blood of
vaccinees] suggests you need to change the [vaccine]. But we know that something
is very different between the flu and COVID-19. For flu, in a good year with a
good strain match, you see about 60% [vaccine] efficacy. Here we see about 95%
efficacy. We—the companies, the regulators, everybody—now need to figure out
the rules of the game for COVID-19 vaccines. That’ s what we’ re working through
right now.

Q: Do you need additional manufacturing plants to make an adapted vaccine?

A: We have tremendous manufacturing capacity. Our goal for the current vaccine
is 2 billion doses in 2021.

So, I don” t think it’ s a question of having the resources. It’ s more a question
of choices. If you are going to switch [the vaccine] to a new strain, it means
you are going to have to reduce production of the current [vaccine]. There are
real decisions to make

Q: Other vaccinemakers have said changing the mRNA construct to target a new
variant can be done in 6 weeks or less. Is that right, in Pfizer’ s case?

A: T have been working in pandemic response for a very, very long time. I have
learned that what most people say about how fast they can do something—you have

to examine those statements very carefully.


https://www.wsj.com/articles/moderna-developing-vaccine-booster-shot-against-virus-strain-first-identified-in-south-africa-11611581400
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The part that’ s done in the lab, switching one mRNA to another, is very quick. ---
But the biggest question is what laboratory, animal, or clinical testing you
need to do. And of course, an efficacy study would be almost impossible now
because you would need to deny vaccine to people in the placebo group.

Q: Would you be interested in doing a human challenge study?

A: Personally, I would not. I think it’ s imposing a risk that’ s not necessary
because we can get the information in other ways. I don’ t have an objection to
human challenge studies in general—we are doing one right now with respiratory
syncytial virus -+ but we are still learning about all the consequences of COVID-

19 disease.
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Abstract:

Background A heterologous recombinant adenovirus (rAd)-based vaccine, Gam—COVID-
Vac (Sputnik V), showed a good safety profile and induced strong humoral and
cellular immune responses in participants in phase 1/2 clinical trials. Here, we
report preliminary results on the efficacy and safety of Gam—COVID-Vac from the
interim analysis of this phase 3 trial

Methods We did a randomised, double-blind, placebo—controlled, phase 3 trial at
25 hospitals and polyclinics in Moscow, Russia. We included participants aged at
least 18 years, with negative SARS—CoV-2 PCR and IgG and IgM tests, no infectious
diseases in the 14 days before enrolment, and no other vaccinations in the 30
days before enrolment. Participants were randomly assigned (3:1) to receive
vaccine or placebo, with stratification by age group. Investigators, participants
and all study staff were masked to group assignment. The vaccine was administered
(0.5 mL/dose) intramuscularly in a prime—boost regimen: a 21-day interval between
the first dose (rAd26) and the second dose (rAd5), both vectors carrying the
gene for the full-length SARS—CoV-2 glycoprotein S. The primary outcome was the
proportion of participants with PCR-confirmed COVID-19 from day 21 after
receiving the first dose. All analyses excluded participants with protocol
violations: the primary outcome was assessed in participants who had received
two doses of vaccine or placebo, serious adverse events were assessed in all
participants who had received at least one dose at the time of database lock,
and rare adverse events were assessed in all participants who had received two

doses and for whom all available data were verified in the case report form at
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the time of database lock. The trial is registered at ClinicalTrials. gov
(NCT04530396) .

Findings Between Sept 7 and Nov 24, 2020, 21 977 adults were randomly assigned
to the vaccine group (n=16 501) or the placebo group (n=5476). 19 866 received
two doses of vaccine or placebo and were included in the primary outcome analysis

From 21 days after the first dose of vaccine (the day of dose 2), 16 (0.1%) of
14 964 participants in the vaccine group and 62 (1.3%) of 4902 in the placebo
group were confirmed to have COVID-19; vaccine efficacy was 91.6% (95% CI 85.6 -
95.2). Most reported adverse events were grade 1. 45 (0.3%) in the vaccine group
and 23 (0.4%) in the placebo group had serious adverse events; none were
considered associated with vaccination, with confirmation. Four deaths were
reported during the study, none of which were considered related to the vaccine

Interpretation This interim analysis of the phase 3 trial of Gam—COVID-Vac showed
91 « 6% efficacy against COVID-19 and was well tolerated in a large cohort
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Abstract

Background As part of the accelerated development of vaccines against severe
acute respiratory syndrome coronavirus 2 (SARS—CoV-2), we report a dose—finding
and adjuvant justification study of SCB-2019, a protein subunit vaccine candidate
containing a stabilised trimeric form of the spike (S)-protein (S-Trimer)
combined with two different adjuvants

Methods Our study is a phase 1, randomised, double-blind placebo—controlled trial
at a specialised clinical trials centre in Australia. We enrolled healthy adult
volunteers in two age groups: younger adults (aged 18 - 54 years) and older adults
(aged 55-75 years). Participants were randomly allocated either vaccine or
placebo using a list prepared by the study funder. Participants were to receive
two doses of SCB-2019 (either 3 mg, 9 ug, or 30 ug) or a placebo (0 -+ 9% NaCl)
21 days apart. SCB-2019 either had no adjuvant (S-Trimer protein alone) or was
adjuvanted with ASO3 or CpG/Alum. The assigned treatment was administered in
opaque syringes to maintain masking of assignments. Reactogenicity was assessed
for 7 days after each vaccination. Humoral responses were measured as SCB-2019
binding IgG antibodies and ACE2—competitive blocking IgG antibodies by ELISA and
as neutralising antibodies by wild-type SARS-CoV-2 microneutralisation assay.
Cellular responses to pooled S—protein peptides were measured by flow—cytometric
intracellular cytokine staining. This trial is registered with ClinicalTrials. gov,
NCT04405908; this is an interim analysis and the study is continuing

Findings Between June 19 and Sept 23, 2020, 151 volunteers were enrolled; three
people withdrew, two for personal reasons and one with an unrelated serious
adverse event (pituitary adenoma). 148 participants had at least 4 weeks of
follow-up after dose two and were included in this analysis (database lock, Oct
23, 2020). Vaccination was well tolerated, with two grade 3 solicited adverse
events (pain in 9 wng ASO3-adjuvanted and 9 wpg CpG/Alum—adjuvanted groups)
Most local adverse events were mild injection—site pain, and local events were
more frequent with SCB-2019 formulations containing ASO3 adjuvant (44 - 69%) than
with those containing CpG/Alum adjuvant (6-44%) or no adjuvant (3 -13%).
Systemic adverse events were more frequent in younger adults (38%) than in older
adults (17%) after the first dose but increased to similar levels in both age
groups after the second dose (30% in older and 34% in younger adults). SCB-2019
with no adjuvant elicited minimal immune responses (three seroconversions by day
50), but SCB-2019 with fixed doses of either ASO3 or CpG/Alum adjuvants induced

high titres and seroconversion rates of binding and neutralising antibodies in
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both younger and older adults (anti-SCB-2019 IgG antibody geometric mean titres
at day 36 were 1567 - 4452 with AS03 and 174 - 2440 with CpG/Alum). Titres in all
ASO3 dose groups and the CpG/Alum 30 ug group were higher than were those
recorded in a panel of convalescent serum samples from patients with COVID-19.
Both adjuvanted SCB-2019 formulations elicited T-helper-l1-biased CD4+ T-cell
responses.

Interpretation The SCB-2019 vaccine, comprising S—Trimer protein formulated with
either ASO3 or CpG/Alum adjuvants, elicited robust humoral and cellular immune
responses against SARS-CoV-2, with high viral neutralising activity. Both
adjuvanted vaccine formulations were well tolerated and are suitable for further

clinical development
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Abstract

BACKGROUND

Vaccines are needed to prevent coronavirus disease 2019 (Covid-19) and to protect
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persons who are at high risk for complications. The mRNA-1273 vaccine is a lipid
nanoparticle - encapsulated mRNA-based vaccine that encodes the prefusion
stabilized full-length spike protein of the severe acute respiratory syndrome
coronavirus 2 (SARS—CoV-2), the virus that causes Covid-19.

METHODS

This phase 3 randomized, observer—blinded, placebo—controlled trial was conducted
at 99 centers across the United States. Persons at high risk for SARS-CoV-2
infection or its complications were randomly assigned in a 1:1 ratio to receive
two intramuscular injections of mRNA-1273 (100 ng) or placebo 28 days apart

The primary end point was prevention of Covid—19 illness with onset at least 14
days after the second injection in participants who had not previously been
infected with SARS—CoV-2.

RESULTS

The trial enrolled 30,420 volunteers who were randomly assigned in a 1:1 ratio
to receive either vaccine or placebo (15,210 participants in each group). More
than 96% of participants received both injections, and 2.2% had evidence
(serologic, virologic, or both) of SARS-CoV-2 infection at baseline. Symptomatic
Covid-19 illness was confirmed in 185 participants in the placebo group (56.5
per 1000 person-years; 95% confidence interval [CI], 48.7 to 65.3) and in 11
participants in the mRNA-1273 group (3.3 per 1000 person-years; 95% CI, 1.7 to
6.0); vaccine efficacy was 94.1% (95% CI, 89.3 to 96.8%; P<0.001). Efficacy was
similar across key secondary analyses, including assessment 14 days after the
first dose, analyses that included participants who had evidence of SARS—CoV-2
infection at baseline, and analyses in participants 65 years of age or older.
Severe Covid—19 occurred in 30 participants, with one fatality; all 30 were in
the placebo group. Moderate, transient reactogenicity after vaccination occurred
more frequently in the mRNA-1273 group. Serious adverse events were rare, and
the incidence was similar in the two groups.

CONCLUSTONS

The mRNA-1273 vaccine showed 94. 1% efficacy at preventing Covid—19 illness,
including severe disease. Aside from transient local and systemic reactions, no
safety concerns were identified. (Funded by the Biomedical Advanced Research and
Development Authority and the National Institute of Allergy and Infectious
Diseases; COVE ClinicalTrials. gov number, NCT04470427. opens in new tab.)
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Abstract

Background: BNT162b2 vaccines showed high efficacy against COVID-19 in a
randomised controlled phase-I1I1 trial. A vaccine effectiveness evaluation in
real life settings is urgently needed, especially given the global disease surge.
Hence, we assessed the short—term effectiveness of the first dose of BNT162b2-
vaccine against SARS-CoV-2 infection. Given the BNT162b2 Phase-I1I1 results, we
hypothesized that the cumulative incidence of SARS—-CoV-2 infection among
vaccinees will decline after 12 days following immunization compared to the
incidence during the preceding days

Methods: We conducted a retrospective cohort study using data from 2.6 million—
member state-mandated health provider in Israel. Study population consisted of
all members aged 16 or above years who were vaccinated with BNT162b2-vaccine
between December/19/2020 and January/15/2021. We collected information regarding
medical history and positive SARSCoV-2 polymerase chain reaction test from days
after first dose to January/17/2021. Daily and cumulative infection rates in
days 13-24 were compared to days 1-12 after first dose using Kaplan-Meier survival
analysis and generalized linear models

Findings: Data of 503,875 individuals (mean age 59.7 years SD=14.7, 47.8% males)
were analysed, of whom 351,897 had 13-24 days of follow—up. The cumulative
incidence of SARS-CoV-2 infection was 0.57% (n=2484) during days 1-12 and 0.27%
(n=614) in days 13-24. A 51.4% relative risk reduction (RRR) was calculated in
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weighted—average daily 1incidence of SARSCoV-2 infection from 43.41-per-—
100, 000 (SE=12.07) in days 1-12 to 21.08-per—100,000(SE=6.16) in days 13-24
following immunization. The decrement in incidence wasevident from day 18 after
first dose. Similar RRRs were calculated in individuals aged 60 or above (44.5%),
younger individuals (50.2%), females (50.0%) and males (52.1%).Findings were
similar in sub—populations and patients with various comorbidities

Conclusions: We demonstrated an effectiveness of 51% of BNT162b2 vaccine against
SARS-CoV-2 infection 13-24 days after immunization with the first dose

Immunization with the second dose should be continued to attain the anticipated

protection.
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Abstract:

Since the onset of the current COVID-19 pandemic, high priority is given to the
development of neutralizing antibodies, as a key approach for the design of
therapeutic strategies to countermeasure and eradicate the disease. Previously,
we reported the development of human therapeutic monoclonal antibodies (mAbs)
exhibiting very high protective ability. These mAbs recognize epitopes on the
spike receptor binding domain (RBD) of SARS-CoV—2 that is considered to represent

the main rout of receptor engagement by the SARS—-CoV-2 virus. The recent emergence
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of viral variants emphasizes the notion that efficient antibody treatments need
to rely on mAbs against several distinct key epitopes in order to circumvent the
occurrence of therapy escape—mutants. Here we report the isolation and
characterization of 12 neutralizing mAbs, identified by screening a phage—display
library constructed from lymphatic cells collected from severe COVID-19 patients

The antibodies target three distinct epitopes on the spike N-terminal domain
(NTD) of SARS—-CoV-2, one of them defining a major site of vulnerability of the
virus. Extensive characterization of these mAbs suggests a neutralization
mechanism which relies both on amino—acid and AM-glycan recognition on the virus,
and involvement of receptors other than the hACE2 on the target cell. Two of the
selected mAbs, which demonstrated superior neutralization potency in vitro,
were further evaluated in vivo, demonstrating their ability to fully protect
K18-hACE2 transgenic mice even when administered at low doses and late after
infection. The study demonstrates the high potential of the mAbs for therapy of
SARS—-CoV-2 infection and underlines the possible role of the NTD in mediating
infection of host cells via alternative cellular portals other than the canonical
ACE2 receptor.
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Abstract:

The emergence and spread of SARS—CoV-2 has resulted in significant global

morbidity, mortality, and societal disruption. A better understanding of virus-—
host interactions may potentiate therapeutic insights toward limiting this
infection. Here, we investigated the dynamics of the systemic response to SARS-—

CoV-2 in hamsters by histological analysis and transcriptional profiling.
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Infection resulted in consistently high levels of virus in both the upper and
lower respiratory tracts and sporadic occurrences in other distal tissues. A
longitudinal cohort revealed a wave of inflammation including a Type—I interferon
(IFNI) response that was evident in all tissues regardless of viral presence,
but was insufficient to prevent disease progression. Bolstering the antiviral
response with intranasal administration of recombinant IFN-I reduced viral
disease, prevented transmission, and lowered inflammation in vivo. This study
defines the systemic host response to SARS-CoV-2 infection and supports use of

intranasal IFN-I as an effective means of early treatment
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Abstract:
The SARS-CoV-2 Spike glycoprotein mediates virus entry and is a major target for

neutralizing antibodies. All current vaccines are based on the ancestral Spike
with the goal of generating a protective neutralizing antibody response. Several
novel SARS-CoV-2 variants with multiple Spike mutations have emerged, and their
rapid spread and potential for immune escape have raised concerns. One of these
variants, first identified in the United Kingdom, B.1.1.7 <(also called
VUI202012/01), contains eight Spike mutations with potential to impact antibody
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therapy, vaccine efficacy and risk of reinfection. Here we employed a lentivirus-—
based pseudovirus assay to show that variant B.1.1.7 remains sensitive to
neutralization, albeit at moderately reduced levels (T2-fold), by serum samples
from convalescent individuals and recipients of two different vaccines based on
ancestral Spike: mRNA-1273 (Moderna), and protein nanoparticle NVX-CoV2373
(Novavax). Some monoclonal antibodies to the receptor binding domain (RBD) of
Spike were less effective against the variant while others were largely
unaffected. These findings indicate that B.1.1.7 is not a neutralization escape
variant that would be a major concern for current vaccines, or for an increased

risk of reinfection.
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Abstract:

Memory B cells play a fundamental role in host defenses against viruses, but to
date, their role has been relatively unsettled in the context of SARS-CoV-2. We
report here a longitudinal single—cell and repertoire profiling of the B cell
response up to 6 months in mild and severe COVID-19 patients. Distinct SARS—CoV-
2 spike—specific activated B cell clones fueled an early antibody—secreting cell
burst as well as a durable synchronous germinal center response. While highly
mutated memory B cells, including pre-existing cross—reactive seasonal
Betacoronavirus—specific clones, were recruited early 1in the response,
neutralizing SARS-CoV-2 RBD-specific clones accumulated with time and largely
contributed to the late remarkably stable memory B-cell pool. Highlighting
germinal center maturation, these cells displayed clear accumulation of somatic
mutations in their variable region genes over time. Overall, these findings
demonstrate that an antigen—driven activation persisted and matured up to 6

months after SARS-CoV-2 infection and may provide long—term protection.
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Abstract:

Recently, the emerged and rapidly spreading SARS—CoV-2 variant of concern (VOC)
501Y.V2 with 10 amino acids in spike protein were found to escape host immunity
induced by infection or vaccination. Global concerns have been raised for its
potential to affect vaccine efficacy. Here, we evaluated the neutralization
activities of two vaccines developed in China against 501Y.V2. One is licensed
inactivated vaccine BBIBP-CorV and the other one is recombinant dimeric receptor—
binding domain (RBD) vaccine ZF2001. Encouragingly, both vaccines largely
preserved neutralizing titres, with slightly reduction, against 501Y.V2 authentic
virus compare to their titres against both original SARS-CoV-2 and the currently
circulating D614G virus. These data indicated that 501Y.V2 variant will not

escape the immunity induced by vaccines targeting whole virus or RBD.
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Abstract:

Recent reports suggest that some SARS-CoV-2 genetic variants, such as B.1.1.7,
may be more transmissible, and are quickly spreading around the world. As the
emergence of more transmissible variants may exacerbate the pandemic, we provide
public health guidance for increased surveillance and measures to reduce

community transmission.
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Abstract:

Objectives: We measured attitudes towards “immunity passports” in the context of
COVID-19 of a large sample of scientists. Consensus of scientists’ opinions on
a different aspect of immunity passports was assessed.

Methods: We designed and implemented a survey to capture what scientists from
around the world and different scientific background think about immunity
certification. The survey was sent to the corresponding authors of scholarly
articles published in the last five years in the top 20-ranked journals in each
of the 27 subject areas between May and June 2020. Responses from 12,738
scientists were captured, and their distribution was tabulated by participants
in health science and other fields. Consensus of responses was calculated using
a variant of Shannon Entropy, made suitable for the ordinal response variables

Results: Half of the scientists surveyed, regardless of academic background agree
that a potential immunity passport program will be good for public health (50.2%)
and the economy (54.4%), with 19.1% and 15.4% of participants disagree,
respectively. A significant proportion of scientists raised concerns about
immunity certification over fairness to others (36.5%) and social inequality
(45.5%). There is little consensus in the different aspects of immunity passport
among scientists. Overall, scientists with health background hold a more
conservative view towards immunity certification.

Conclusions: Our findings suggest a lack of general agreement regarding the
potential health and economic benefits, societal costs, and ethical issues of an
immunity certification program within the scientific community. Given the
relevant and important implications of immunity passport due to the increasing
vaccine availability and efficacy, more attention should be given to the

discussion of the design and implementation of immunity certification program.



