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Cumulative confirmed COVID-19 cases, Feb 24, 2021

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 26 February, 03:02 (London time) CCBY
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Daily new confirmed COVID-19 cases, Feb 24, 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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Abstract

Neutralizing antibodies are key determinants of protection from future infection,
yet well-validated high—throughput assays for measuring titers of SARS-CoV-2-
neutralizing antibodies are not generally available. Here we describe the
development and validation of IMMUNO-COV™ v2.0 a scalable surrogate virus assay,
which titrates antibodies that block infection of Vero—ACE2 cells by a
luciferase—encoding vesicular stomatitis virus displaying SARS-CoV-2 spike
glycoproteins (VSV-SARS2-Fluc). Antibody titers, calculated using a standard
curve consisting of stepped concentrations of SARS-CoV-2 spike monoclonal
antibody, correlated closely (p<0.0001) with titers obtained from a gold-standard
PRNT50% assay performed using a clinical isolate of SARS-CoV-2. IMMUNO-COV™ v2.0
was comprehensively validated using data acquired from 242 assay runs performed
over seven days by five analysts, utilizing two separate virus lots, and 176
blood samples. Assay performance was acceptable for clinical use in human serum
and plasma based on parameters including linearity, dynamic range, limit of blank
and limit of detection, dilutional linearity and parallelism, precision, clinical
agreement, matrix equivalence, clinical specificity and sensitivity, and
robustness. Sufficient VSV-SARS2-Fluc virus reagent has been banked to test 5
million clinical samples. Notably, a significant drop in IMMUNO-COV™ v2.0
neutralizing antibody titers was observed over a six—month period in people
recovered from SARS-CoV-2 infection. Together, our results demonstrate the
feasibility and utility of IMMUNO-COV™ v2.0 for measuring SARS-CoV-2-neutralizing
antibodies in vaccinated individuals and those recovering from natural infections
Such monitoring can be used to better understand what levels of neutralizing
antibodies are required for protection from SARS—-CoV-2, and what booster dosing

schedules are needed to sustain vaccine—-induced immunity
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Densely sampled viral trajectories suggest longer duration of acute infection
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with B.1.1.7 variant relative to non-B.1.1.7 SARS—CoV-2
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Abstract:

To test whether acute infection with B.1.1.7 is associated with higher or more

sustained nasopharyngeal viral concentrations, we assessed longitudinal PCR tests
performed in a cohort of 65 individuals infected with SARS—-CoV-2 undergoing daily
surveillance testing, including seven infected with B.1.1.7. For individuals
infected with B.1.1.7, the mean duration of the proliferation phase was 5.3 days
(90% credible interval [2.7, 7.8]), the mean duration of the clearance phase was
8.0 days [6.1, 9.9], and the mean overall duration of infection (proliferation
plus clearance) was 13.3 days [10.1, 16.5]. These compare to a mean proliferation
phase of 2.0 days [0.7, 3.3], a mean clearance phase of 6.2 days [5.1, 7.1], and
a mean duration of infection of 8.2 days [6.5, 9.7] for non—B.1.1.7 virus. The
peak viral concentration for B.1.1.7 was 19.0 Ct [15.8, 22.0] compared to 20.2
Ct [19.0, 21.4] for non-B.1.1.7. This converts to 8.5 logl0 RNA copies/ml [7.6,
9.4] for B.1.1.7 and 8.2 logl0 RNA copies/ml [7.8, 8.5] for non-B.1.1.7. These
data offer evidence that SARS—CoV-2 variant B.1.1.7 may cause longer infections
with similar peak viral concentration compared to non-B.1.1.7 SARS-CoV-2. This
extended duration may contribute to B.1.1.7 SARS-CoV-2’ s increased

transmissibility.
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Reduced neutralization of SARS-CoV-2 B.1.1.7 variant by convalescent and
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vaccine sera
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Abstract:

SARS—CoV-2 has caused over 2M deaths in little over a year. Vaccines are being

deployed at scale, aiming to generate responses against the virus spike. The
scale of the pandemic and error—prone virus replication is leading to the
appearance of mutant viruses and potentially escape from antibody responses.
Variant B.1.1.7, now dominant in the UK, with increased transmission, harbours
9 amino-acid changes in the spike, including N501Y in the ACE2 interacting—
surface. We examine the ability of B.1.1.7 to evade antibody responses elicited
by natural SARS-CoV-2 infection or vaccination. We map the impact of N501Y by
structure/function analysis of a large panel of well-characterised monoclonal
antibodies. B.1.1.7 is harder to neutralize than parental virus, compromising
neutralization by some members of a major class of public antibodies through
light chain contacts with residue 501. However, widespread escape from monoclonal
antibodies or antibody responses generated by natural infection or vaccination

was not observed.
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BNT162b2 mRNA Covid—19 Vaccine in a Nationwide Mass Vaccination Setting
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Abstract:

BACKGROUND

As mass vaccination campaigns against coronavirus disease 2019 (Covid-19)

commence worldwide, vaccine effectiveness needs to be assessed for a range of
outcomes across diverse populations in a noncontrolled setting. In this study,
data from Israel’ s largest health care organization were used to evaluate the
effectiveness of the BNT162b2 mRNA vaccine

METHODS

All persons who were newly vaccinated during the period from December 20, 2020,


https://www.nejm.org/doi/full/10.1056/NEJMoa2101765?query=featured_home

B R S5 S R

to February 1, 2021, were matched to unvaccinated controls in a 1:1 ratio
according to demographic and clinical characteristics. Study outcomes included
documented infection with the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), symptomatic Covid-19, Covid-19 - related hospitalization, severe
illness, and death. We estimated vaccine effectiveness for each outcome as one
minus the risk ratio, using the Kaplan - Meier estimator.

RESULTS

Each study group included 596,618 persons. Estimated vaccine effectiveness for
the study outcomes at days 14 through 20 after the first dose and at 7 or more
days after the second dose was as follows: for documented infection, 46% (95%
confidence interval [CI], 40 to 51) and 92% (95% CI, 88 to 95): for symptomatic
Covid—19, 57% (95% CI, 50 to 63) and 94% (95% CI, 87 to 98): for hospitalization,
74% (95% CI, 56 to 86) and 87% (95% CI, 55 to 100): and for severe disease, 62%
(95% CI, 39 to 80) and 92% (95% CI, 75 to 100), respectively. Estimated
effectiveness in preventing death from Covid-19 was 72% (95% CI, 19 to 100) for
days 14 through 20 after the first dose. Estimated effectiveness in specific
subpopulations assessed for documented infection and symptomatic Covid-19 was
consistent across age groups, with potentially slightly lower effectiveness in
persons with multiple coexisting conditions

CONCLUSTONS

This study in a nationwide mass vaccination setting suggests that the BNT162b2
mRNA vaccine is effective for a wide range of Covid—19 - related outcomes, a

finding consistent with that of the randomized trial.
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Abstract:

Background: The ChAdOx1 nCoV-19 vaccine (AZD1222) is a chimpanzee adenoviral
vectored vaccine with full length SARS-CoV-2 spike insert, developed at the
University of Oxford (Oxford, UK). AZD1222 vaccine has been approved for
emergency use by the UK regulatory authority with their first dose immediately,
and delivering the second dose 12 weeks later. Here, we provide both a further
prespecified pooled analysis of trials of AZD1222 and exploratory analyses of
the impact on immunogenicity and efficacy of extending the interval between
priming and booster doses. In addition, we show the immunogenicity and protection
afforded by the first dose, before a booster dose has been offered

Methods: We present data from three single-blind randomised controlled trials
and one double-blind phase 1/2 study in South Africa (. Individuals 18 years and
older were randomly assigned 1:1 to receive two standard doses of AZD1222 (5X10!
® viral particles) or a control vaccine or saline placebo. In the UK trial, a
subset of participants received a lower dose (2 +2X10'° viral particles) of the
A7ZD1222 for the first dose. The primary outcome was virologically confirmed
symptomatic COVID-19 disease, defined as a nucleic acid amplification test
(NAAT) —positive swab combined with at least one qualifying symptom more than 14

days after the second dose. Secondary efficacy analyses included cases occuring
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at least 22 days after the first dose. Antibody responses measured by immunoassay
and by pseudovirus neutralisation were exploratory outcomes. All cases of COVID-
19 were adjudicated for inclusion in the analysis by a independent committee.
Safety was assessed in all participants who received at least one dose
Findings: 24422 participants were recruited and vaccinated across the four
studies, of whom 17178 were included in the primary analysis (8597 receiving
AZD1222 and 8581 receiving control vaccine). 332 NAAT-positive infections met
the primary endpoint of symptomatic infection more than 14 days after the second
dose. Overall vaccine efficacy more than 14 days after the second dose was 66 * 7%
(95% CI 57 +4-74+0), with 84 (1« 0% cases in the AZD1222 group and 248 (2 » 9%)
in the control group. There were no hospital admissions for COVID-19 in the
ChAdOx1 nCoV-19 group after the initial 21-day exclusion period, and 15 in the
control group. 108 (0 +9%) of 12282 participants in the ChAdOx1 nCoV-19 group
and 127 (1 +1%) of 11962 participants in the control group had serious adverse
events. There were seven deaths considered unrelated to vaccination (two in the
AZD1222 group and five in the control group), including one COVID-19-related
death in the control group. Exploratory analyses showed that vaccine efficacy
after a single standard dose of vaccine from day 22 to day 90 after vaccination
was 76+ 0% (59« 3-85+9). Our modelling analysis indicated that protection did
not wane during this initial 3-month period. Similarly, antibody levels were
maintained during this period with minimal waning. In the participants who
received two standard doses, after the second dose, vaccine efficacy was higher
in those with a longer prime-boost interval (e 81 3% at =12 weeks) than in
those with a short interval (55<1% at <6 weeks). These observations are
supported by immunogenicity data that showed binding antibody responses more
than two—fold higher after an interval of 12 or more weeks compared with an
interval of less than 6 weeks

Interpretation: The results of this primary analysis of two doses of ChAdOxl
nCoV-19 were consistent with those seen in the interim analysis of the trials
and confirm that the vaccine is efficacious, with results varying by dose interval
in exploratory analyses. A 3-month dose interval might have advantages over a
programme with a short dose interval for roll-out of a pandemic vaccine to
protect the largest number of individuals in the population as early as possible
when supplies are scarce, while also improving protection after receiving a

second dose
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Antiviral activity of influenza A virus defective interfering particles against
SARS—-CoV-2 replication in vitro through stimulation of innate immunity
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Abstract:

SARS—CoV-2 causing COVID-19 emerged in late 2019 and resulted in a devastating
pandemic. Although the first approved vaccines were already administered by the
end of 2020, vaccine availability is still limited. Moreover, immune escape
variants of the virus are emerging against which the current vaccines may confer
only limited protection. Further, existing antivirals and treatment options
against COVID-19 only show limited efficacy. Influenza A virus (IAV) defective
interfering particles (DIPs) were previously proposed not only for antiviral
treatment of the influenza disease but also for pan-specific treatment of
interferon (IFN)-sensitive respiratory virus infections. To investigate the
applicability of IAV DIPs as an antiviral for the treatment of COVID-19, we
conducted in vitro co—infection experiments with produced, cell culture-derived
DIPs and the IFN-sensitive SARS-CoV-2. We show that treatment with IAV DIPs leads
to complete abrogation of SARS-CoV-2 replication. Moreover, this inhibitory
effect was dependent on janus kinase/signal transducers and activators of
transcription (JAK/STAT) signaling. These results suggest an unspecific
stimulation of the innate immunity by IAV DIPs as a major contributor in
suppressing SARS-CoV-2 replication. Thus, we propose IAV DIPs as an effective
antiviral agent for treatment of COVID-19, and potentially also for suppressing

the replication of new variants of SARS—CoV-2.
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SARS-CoV-2 variant evolution in the United States: High accumulation of viral
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mutations over time likely through serial Founder Events and mutational bursts
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Abstract:

Since the first case of COVID-19 in December 2019 in Wuhan, China, SARS-CoV-2

has spread worldwide and within a year has caused 2.29 million deaths globally.

With dramatically increasing infection numbers, and the arrival of new variants
with increased infectivity, tracking the evolution of its genome is crucial for
effectively controlling the pandemic and informing vaccine platform development

Our study explores evolution of SARS-CoV-2 in a representative cohort of
sequences covering the entire genome in the United States, through all of 2020
and early 2021. Strikingly, we detected many accumulating Single Nucleotide
Variations (SNVs) encoding amino acid changes in the SARS—-CoV-2 genome, with a
pattern indicative of RNA editing enzymes as major mutators of SARS—-CoV-2 genomes.
We report three major variants through October of 2020. These revealed 14 key
mutations that were found in various combinations among 14 distinct predominant
signatures. These signatures likely represent evolutionary lineages of SARS—CoV-
2 in the U.S. and reveal clues to its evolution such as a mutational burst in
the summer of 2020 likely leading to a homegrown new variant, and a trend towards
higher mutational load among viral isolates, but with occasional mutation loss.

The last quartile of 2020 revealed a concerning accumulation of mostly novel low
frequency replacement mutations in the Spike protein, and a hypermutable
glutamine residue near the putative furin cleavage site. Finally, the end of the
year data revealed the presence of known variants of concern including B.1.1.7,

which has acquired additional Spike mutations. Overall, our results suggest that
predominant viral sequences are dynamically evolving over time, with periods of
mutational bursts and unabated mutation accumulation. This high level of existing

variation, even at low frequencies and especially in the Spike—encoding region
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may be become problematic when superspreader events, akin to serial Founder
Events in evolution, drive these rare mutations to prominence

AUTHOR SUMMARY The pandemic of coronavirus disease 2019 (COVID-19), caused by
the severe acute respiratory syndrome coronavirus 2 (SARS—CoV-2), has caused the
death of more than 2.29 million people and continues to be a severe threat
internationally. Although simple measures such as social distancing, periodic
lockdowns and hygiene protocols were immediately put into force, the infection
rates were only temporarily minimized. When infection rates exploded again new
variants of the virus began to emerge. Our study focuses on a representative set
of sequences from the United States throughout 2020 and early 2021. We show that
the driving force behind the variants of public health concern, is widespread
infection and superspreader events. In particular, we show accumulation of
mutations over time with little loss from genetic drift, including in the Spike
region, which could be problematic for vaccines and therapies. This lurking
accumulated genetic variation may be a superspreader event from becoming more
common and lead to variants that can escape the immune protection provided by

the existing vaccines
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A trans—complementation system for SARS-CoV-2 recapitulates authentic viral
replication without virulence
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Abstract:
Highlights

e A trans-complementation system produces single-round infectious SARS—CoV-2

e Single—round infectious SARS—CoV-2 recapitulates authentic viral infection

e Safety results support the trans—complementation system can be performed at
BSL-2

e Trans—complementation assay can be used for high—throughput antiviral tests
at BSL-2

Summary

The biosafety level-3 (BSL-3) requirement to culture severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2) is a bottleneck for research. Here we report

a trans—complementation system that produces single-round infectious SARS—CoV-2

that recapitulates authentic viral replication. We demonstrate that the single-—

round infectious SARS—CoV-2 can be used at BSL-2 laboratories for high—throughput

neutralization and antiviral testing. The trans—complementation system consists

of two components: a genomic viral RNA containing ORF3 and envelope gene deletions

as well as mutated transcriptional regulator sequences, and a producer cell line
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expressing the two deleted genes. Trans—complementation of the two components
generates virions that can infect naive cells for only one round, but does not
produce wild-type SARS-CoV-2. Hamsters and K18-hACE2 transgenic mice inoculated
with the complementation—derived virions exhibited no detectable disease, even
after intracranial inoculation with the highest possible dose. Thus, the trans—
complementation platform can be safely used at BSL-2 laboratories for research

and countermeasure development
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BT 12K 2 HUAAAE RBD _ERIZS S o AR KB, JRAEPURIIA G4z, Hr
APEFUR B S5 G AL EEBUE T, U BT 95 4% s A1 B 70 B 50 5w BE 44 (1C50<0. 1 1 g/m1) %R
R PSR BAR AR AR R, R —MHURR R BN R, 5 NiggthiRdg&. e
ORI B v B LR AT AL V EERIAAHIE S R AEFERH X-ray sfAEH cryo-EM #
AFENT 7 19 A~ Fab—antigen HEYIEEHN, FAFABIT | IXLEHR PR B4 Lt . 1F



https://www.cell.com/cell/fulltext/S0092-8674(21)00221-X

B R S5 S R

BRI T AR PR — e e A AR, JRESI R IR ] 1 IX L mAbs RERS TR
PARSRA) PAE GRS, AT T B BUIA YT SARS-CoV-2 J&ZE,

Highlights:

e Map 377 mAbs: 19 of 80 recognizing the RBD are potent neutralizers; 1 potent
NTD binder

* 19 Fab—antigen complex structures; 80 mAbs mapped on RBD and clustered into 5
epitopes

* Most potent mAbs are ACE2 blockers, neutralize with few ACE2s, some Fabs
glycosylated

* mAbs reveal unique examples of NTD binding, RBD binding mode and LC optimization
Abstract:

Antibodies are crucial to immune protection against SARS-CoV-2, with some in
emergency use as therapeutics. Here we identify 377 human monoclonal antibodies
(mAbs) recognizing the virus spike, and focus mainly on 80 that bind the receptor
binding domain (RBD). We devise a competition data driven method to map RBD
binding sites. We find that although antibody binding sites are widely dispersed,
neutralizing antibody binding is focused, with nearly all highly inhibitory mAbs
(IC50<0. 1 v g/ml) blocking receptor interaction, except for one that binds a
unique epitope in the N-terminal domain. Many of these neutralizing mAbs use
public V-genes and are close to germline. We dissect the structural basis of
recognition for this large panel of antibodies through X-ray crystallography and
cryo—electron microscopy of 19 Fab—antigen structures. We find novel binding
modes for some potently inhibitory antibodies and demonstrate that strongly

neutralizing mAbs protect, prophylactically or therapeutically, in animal models
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Increased complement activation is a distinctive feature of severe SARS-CoV-2
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Abstract:

Complement activation has been implicated in the pathogenesis of severe SARS—
CoV-2 infection. However, it remains to be determined whether increased
complement activation is a broad indicator of critical illness (and thus, no
different in COVID-19). It is also unclear which pathways are contributing to
complement activation in COVID-19, and, if complement activation is associated
with certain features of severe SARS-CoV-2 infection, such as endothelial injury
and hypercoagulability. To address these questions, we investigated complement
activation in the plasma from patients with COVID-19 prospectively enrolled at
two tertiary care centers. We compared our patients to two non—COVID cohorts:
(a) patients hospitalized with influenza, and (b) patients admitted to the
intensive care unit (ICU) with acute respiratory failure requiring invasive
mechanical ventilation (IMV). We demonstrate that circulating markers of
complement activation (i.e., sC5b-9) are elevated in patients with COVID-19
compared to those with influenza and to patients with non—COVID-19 respiratory
failure. Further, the results facilitate distinguishing those who are at higher
risk of worse outcomes such as requiring ICU admission, or IMV. Moreover, the
results indicate enhanced activation of the alternative complement pathway is
most prevalent in patients with severe COVID-19 and is associated with markers
of endothelial injury (i.e., Ang2) as well as hypercoagulability (i.e.,
thrombomodulin and von Willebrand factor). Our findings identify complement
activation to be a distinctive feature of COVID-19, and provide specific targets
that may be utilized for risk prognostication, drug discovery and personalized

clinical trials
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Why COVID vaccines are so difficult to compare
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Abstract:

Despite the widespread roll-out of several vaccines, it could be months before
they can be ranked. It is a decision shaped by limited supplies and hampered by
limited data, says Cristina Possas, a public—health researcher at the Oswaldo
Cruz Foundation in Rio de Janeiro, Brazil. “It is not possible to compare these
vaccines at this point,” she says. Given the demand for speed amid limited
supplies, any effort to rank the vaccines must take into account not only their
reported effectiveness, but also supplies, costs, the logistics of deploying
them, the durability of the protection they offer and their ability to fend off
emerging viral variants. Researchers are also starting to test a range of doses,
schedules and combinations of vaccines. They still do not know how long vaccine-
mediated immunity will last, or how well the various vaccines reduce coronavirus
spread — all factors that could shape which is considered the ‘best’ .
Eventually, it might be possible to be more strategic about which vaccines to

use in which settings, says Kim. But for now, the data simply aren’ t there
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Can COVID vaccines stop transmission ? Scientists race to find answers
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Abstract

As countries roll out vaccines that prevent COVID-19, studies are under way to

determine whether shots can also stop people from getting infected and passing
on the SARS-CoV-2 virus. Vaccines that prevent transmission could help to bring

the pandemic under control if they are given to enough people. Preliminary


https://www.nature.com/articles/d41586-021-00450-z
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analyses suggest that at least some vaccines are likely to have a transmission—
blocking effect. But confirming that effect — and how strong it will be — is
tricky.

Although most clinical trials of COVID-19 vaccines showed that vaccines prevented
the disease, some trial results also offered clues that shots might prevent
infection. It’ s possible that vaccines won’ t stop or significantly lessen the
chances of infection. But jabs might make infected people less able to pass the
virus on, or make them less infectious, and so reduce transmission.To really
nail down whether vaccines prevent transmission, researchers are tracking the
close contacts of vaccinated people to see whether they are being indirectly

protected from infection.

19. FDA KRA0 T 4t%F COVID-19 FRBM MR TEE . BH UL RIGITH—RFITRE
Coronavirus (COVID-19) Update: FDA Issues Policies to Guide Medical Product
Developers Addressing Virus Variants
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B ¥ . https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-
update-fda-issues-policies-guide-medical-product-developers-addressing-virus
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BE¥%: https://www.fda.gov/regulatory-information/search-fda-guidance-
documents/emergency-use-authorization-vaccines-prevent-covid-19
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Policy for Evaluating Impact of Viral Mutations on COVID-19 Tests

BE¥:: https://www.fda.gov/regulatory-information/search-fda-guidance-documents/policy-
evaluating-impact-viral-mutations-covid-19-tests
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Development of Monoclonal Antibody Products Targeting SARS—CoV-2, Including
Addressing the Impact of Emerging Variants, During the COVID 19 Public Health
Emergency #5%%: https://www.fda.gov/regulatory-information/search-fda-quidance-
documents/development-monoclonal-antibody-products-targeting-sars-cov-2-including-
addressing-impact-emerging
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BEFz: https://www.fda.gov/media/137926/download
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