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1. 2021 4E 3 A 25 HEE

HdEkIE: WHO

RATWFE]: 2021 4 3 H 25 HALGIIE N 4 51

BE¥E: https://covid19.who.int/

HEHE WHO $RALHEHE, 2021 4 3 H 25 HAEk RiHifiz ¥ B 269% A 124, 535, 520 141,
2 H i ehi2 575, 191 9, RitbET: 2, 738, 876 1, 4 HBHEAET: 10, 421.

thE Bitihis 102, 612 1, RiFAETS 4, 850 B, 4 H HiibaE2 23 4, HibsET: 0 4.

Cumulative confirmed COVID-19 cases

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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Daily new confirmed COVID-19 cases TOE
Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the main reason for by
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The impact of population—wide rapid antigen testing on SARS-CoV-2 prevalence in
Slovakia

K. science
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(95% CI:57-58%), X —AditH7EHE 2 MEAEIR A R R I IR2 AT EE T o MRS A
BNETEER 4. 4% (1. 1-6. 9%) HIRAT RGBT R, SR RIRBIFE AL, AT 2T
BT 70% (67-T3%)o BAARIRH], X AREANAOK B G 15, 30X eI 2 FRPE R
G S DR T O 8 ARG 26 FR) S
Abstract:

Slovakia conducted multiple rounds of population—-wide rapid antigen testing for
SARS-CoV-2 in late 2020, combined with a period of additional contact
restrictions. Observed prevalence decreased by 58% (95% CI: 57-58%) within one
week in the 45 counties that were subject to two rounds of mass testing, an
estimate that remained robust when adjusting for multiple potential confounders

Adjusting for epidemic growth of 4.4% (1.1-6.9%) per day preceding the mass
testing campaign, the estimated decrease in prevalence compared to a scenario of
unmitigated growth was 70% (67-73%). Modelling indicated that this decrease could
not be explained solely by infection control measures, but required the
additional impact of isolation and quarantine of household members of those

testing positive.
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Accelerated RNA detection using tandem CRISPR nucleases

FUE: medrxiv
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DIFIRIRER, AR S T B4 sURr Iy, A () (4 S B BHAS T R BB AR B . AR TR
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Hfs ] PCR AiT2E Ct AH s 29 HUBIOARAEC Fr s A S AR A () SARS-CoV—2 RNA. X AR
AR B R DX R BEAS I (FIND-IT) J7VA AR BRI sl iR G2 W LKA 2 12 Wi A
508 T RS BLAEEAT RNA A

Abstract

Direct, amplification—free detection of RNA has the potential to transform

molecular diagnostics by enabling simple on—-site analysis of human or
environmental samples. CRISPR-Cas nucleases offer programmable RNA—guided
recognition of RNA that triggers cleavage and release of a fluorescent reporter
molecule, but long reaction times hamper sensitivity and speed when applied to

point—of-care testing. Here we show that unrelated CRISPR nucleases can be
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deployed in tandem to provide both direct RNA sensing and rapid signal
generation, thus enabling robust detection of ~30 RNA copies/microliter in 20
minutes. Combining RNA-guided Casl3 and Csm6 with a chemically stabilized
activator creates a one—step assay that detected SARS—-CoV-2 RNA from
nasopharyngeal samples with PCR—derived Ct values up to 29 in microfluidic
chips, using a compact imaging system. This Fast Integrated Nuclease Detection
In Tandem (FIND-IT) approach enables direct RNA detection in a format amenable
to point—of-care infection diagnosis, as well as to a wide range of other

diagnostic or research applications
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Epitope-resolved serology test differentiates the clinical outcome of COVID-19

and identifies defects in antibody response in SARS-CoV-2 variants

SRVE: medRxiv
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Array of reported epitopes Sand N peptide-walking array

Probing with SARS-CoV-2 +/- plasma

Array of published epitopes S/N peptide walking array

_ i i v

89 peptides printed 333 peptides printed
in duplicate in duplicate

Combine top epitopes and protein antigens

IgG N-6 | N-156 [ N-221 | N-246 | N-361 | N-381 | S-21

16 peptides and 5 proteins

IgG | S-176 | S-451 | S5-551 | S-671 | S-811 | S-881 |S-1146| printed in duplicate in Y direction
N-
IgG |S-1166|S-1216 Dimer |N-RBD| N-FL |S-RBD|S-Ecto

Master Array

Fig2 A. Workflow for identifying antigenic epitopes by peptide arrays and the
layout of a master array for SARS-CoV-2 antibody profiling

#4& Ontario Research Fund (ORF)-COVID-19 Rapid Research Fund, the Toronto COVID-
19 Action Fund, Western University, the Lawson Health Research Institute, the
London Health Sciences Foundation, and the AMOSO Innovation Fund

Abstract:

BACKGROUND The role of humoral immunity in the coronavirus disease 2019 (COVID-
19) is not fully understood owing, in large part, to the complexity of antibodies
produced in response to the SARS-CoV-2 infection. There is a pressing need for
serology tests to assess patient—specific antibody response and predict clinical
outcome.

METHODS Using SARS-CoV-2 proteome and peptide microarrays, we screened 146 COVID-
19 patients plasma samples to identify antigens and epitopes. This enabled us to

develop a master epitope array and an epitope—specific agglutination assay to
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gauge antibody responses systematically and with high resolution.

RESULTS We identified 54 linear epitopes from the Spike (S) and Nucleocapsid (N)
protein and showed that epitopes enabled higher resolution antibody profiling
than protein antigens. Specifically, we found that antibody responses to the
S(811-825), S(881-895) and N(156-170) epitopes negatively or positively
correlated with clinical severity or patient survival. Moreover, we found that
the P681H and S235F mutations associated with the coronavirus variant B.1.1.7
altered the specificity of the corresponding epitopes

CONCLUSIONS Epitope-resolved antibody testing not only offers a high-resolution
alternative to conventional immunoassays to delineate the complex humoral
immunity to SARS-CoV-2 and differentiate between neutralizing and non—
neutralizing antibodies, it may also be used as predictor of clinical outcome.
The epitope peptides can be readily modified to detect antibodies against
variants in both the peptide array and latex agglutination formats

FUNDING Ontario Research Fund (ORF)-COVID-19 Rapid Research Fund, the Toronto
COVID-19 Action Fund, Western University, the Lawson Health Research Institute,
the London Health Sciences Foundation, and the AMOSO Innovation Fund
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Post—acute COVID-19 syndrome

YR : nature

KA A 2021-03-22

BEFZ: https://www.nature.com/articles/s41591-021-01283-z
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WINEZE BAL: 1 Division of Cardiology, Department of Medicine, Vagelos College
of Physicians and Surgeons, New York-Presbyterian/Columbia University Irving
Medical Center, New York, New York, USA. 2 Department of Medical Oncology,
Dana-Farber Cancer Institute, Boston, Massachusetts, USA.
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Fig.1 Timeline of post—acute COVID-19.
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Abstract:

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the pathogen
responsible for the coronavirus disease 2019 (COVID-19) pandemic, which has
resulted in global healthcare crises and strained health resources. As the
population of patients recovering from COVID-19 grows, it is paramount to
establish an understanding of the healthcare issues surrounding them. COVID-19
is now recognized as a multi-organ disease with a broad spectrum of manifestations
Similarly to post-acute viral syndromes described in survivors of other virulent
coronavirus epidemics, there are increasing reports of persistent and prolonged
effects after acute COVID-19. Patient advocacy groups, many members of which
identify themselves as long haulers, have helped contribute to the recognition
of post—acute COVID-19, a syndrome characterized by persistent symptoms and/or
delayed or long—term complications beyond 4 weeks from the onset of symptoms.
Here, we provide a comprehensive review of the current literature on post-—acute
COVID-19, its pathophysiology and its organ—specific sequelae. Finally, we
discuss relevant considerations for the multidisciplinary care of COVID-19
survivors and propose a framework for the identification of those at high risk
for post—acute COVID-19 and their coordinated management through dedicated COVID-
19 clinics.

8. BEME I RAABCEE Frh it/ ALK E SR BeHEAT BT 76 B 28 1 223 B A2 A ORI
COVID-19 Neuropathology at Columbia University Irving Medical Center/New York
Presbyterian Hospital
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YFZ SARS-CoV—2 YL B FH S A E RGUAIEAGEIR, HIE4H ik, LA USR5
RNV G — DN EERE R R AR T HSZ 7R 41 4] SARS-CoV-2 4L B
PR . AR B2 A0 7 122 R PR 74 % (38-97 %), 27 44553 (66%) 5
PE, 34 44 (83%) AVEBEA & /i T & . 24 4483 (59%) NMEEAEMR 7% (ICU) o & ILEEBEAHR
FHRAE, E4E 8 il (20%) VR K ML T B/ e 2 (DVT/PE) , 7 451 (17%) Stk B 4510 75 Zd A,
10 451 (24%) A Beis M FREATE. 8 41 (20%) BB AENFE 24 /NRFASETS, 11 6 (27%) fENF 4
JAJEHET . WEFEE XS RGN 20-30 AN XIRPEAT L Bk, S5 SR BRI I (45 42
O A JRy Ad) 255 Y SO A/ it A AR AN s AN [R5 AR S AT B A 2 /N S 45 15 ) /N
HHATEAL, A 3 MR o A I ] DX A i S ot TP UL BB B I T Ik B2 4 P AR 2R
VFZ KINHAFAE R SRS AEREAL A NS KAEAL, 18 151 (44%) A7 #3847 VEB R0 BRRRALE -
TIF 72 2 P s B30 FE 3F PCR (aRT PCR) « RNAscope LA EFST S 2 KSR K514, 4
WG sie, X 28 Bl 2 ANH it v R AN 8 423 & TR A7 A2 5 RNA MIER E kAT TRl oRT-
PCR E7R, JEIpTE RNA KPR T 4a b Bz, ABAE K 20 BRI A7 A8 T UK I 21 B AR K- Y
i 7% RNA. RNAscope M1 BEA I HY K iR 5 RNA BEE o BT FE3R BT, 35 el Fils 28 Jhki
Rl R I RE KPR RAR, BSALURIEAIUR TR . 7 2 HORMN oW 2 /N B ot 40 v
Mo GETTRIRHZE G £ AN 2 H I S 5T A0 EL R R ik e SRS 1Y, T P RE 4 B SO 51 /S, 7T BE
EHE /S K RIVE A OC . 7R EEE— DI T DU E X e B 5 ] BE R BUS A R4
7] 72

Abstract

Many patients with SARS—-CoV-2 infection develop neurological signs and symptoms,
though, to date, little evidence exists that primary infection of the brain is
a significant contributing factor. We present the clinical, neuropathological,
and molecular findings of 41 consecutive patients with SARS-CoV-2 infections who
died and underwent autopsy in our medical center. The mean age was 74 years (38—
97 years), 27 patients (66%) were male and 34 (83%) were of Hispanic/Latinx
ethnicity. Twenty-four patients (59%) were admitted to the intensive care unit
(ICU). Hospital-associated complications were common, including 8 (20%) with
deep vein thrombosis/pulmonary embolism (DVI/PE), 7 (17%) patients with acute
kidney injury requiring dialysis, and 10 (24%) with positive blood cultures
during admission. Eight (20%) patients died within 24 hours of hospital admission,
while 11 (27%) died more than 4 weeks after hospital admission. Neuropathological
examination of 20-30 areas from each brain revealed hypoxic/ischemic changes in
all brains, both global and focal; large and small infarcts, many of which
appeared hemorrhagic; and microglial activation with microglial nodules
accompanied by neuronophagia, most prominently in the brainstem. We observed
sparse T lymphocyte accumulation in either perivascular regions or in the brain

parenchyma. Many brains contained atherosclerosis of large arteries and
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arteriolosclerosis, though none had evidence of vasculitis. Eighteen (44%)
contained pathologies of neurodegenerative diseases, not unexpected given the
age range of our patients. We examined multiple fresh frozen and fixed tissues
from 28 brains for the presence of viral RNA and protein, using quantitative
reverse—transcriptase PCR (qRTPCR), RNAscope, and immunocytochemistry with
primers, probes, and antibodies directed against the spike and nucleocapsid
regions. gRT-PCR revealed low to very low, but detectable, viral RNA levels in
the majority of brains, although they were far lower than those in nasal epithelia.
RNAscope and immunocytochemistry failed to detect viral RNA or protein in brains

Our findings indicate that the levels of detectable virus in COVID-19 brains are
very low and do not correlate with the histopathological alterations. These
findings suggest that microglial activation, microglial nodules and neuronophagia,
observed in the majority of brains, do not result from direct viral infection of
brain parenchyma, but rather likely from systemic inflammation, perhaps with
synergistic contribution from hypoxia/ischemia. Further studies are needed to
define whether these pathologies, if present in patients who survive COVID-19,

might contribute to chronic neurological problems.
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AZD1222 US Phase III trial met primary efficacy endpoint in preventing COVID-19
at interim analysis
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Abstract:

The AstraZeneca US Phase III trial of AZD1222 demonstrated statistically
significant vaccine efficacy of 79% at preventing symptomatic COVID-19 and 100%

efficacy at preventing severe disease and hospitalisation. This interim safety
and efficacy analysis was based on 32,449 participants accruing 141 symptomatic
cases of COVID-19. Vaccine efficacy was consistent across ethnicity and age

Notably, in participants aged 65 years and over, vaccine efficacy was 80%.

Approximately 20% of participants were 65 years and over, and approximately 60%
had co—morbidities associated with an increased risk for progression of severe
COVID-19, such as diabetes, severe obesity or cardiac disease. AstraZeneca
continues to engage with governments, multilateral organisations and

collaborators around the world to ensure broad and equitable access to the
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vaccine at no profit for the duration of the pandemic.

12. BERBLEYHIZGARAR RN EHET LA EE (ZF2001) 1M 2 3R
PRRvEE S

Safety and immunogenicity of a recombinant tandem—repeat dimeric RBD-based

protein subunit vaccine (ZF2001) against COVID-19 in adults: two randomised,

double-blind, placebo—controlled, phase 1 and 2 trials

SEJE: The Lancet
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Abstract:

Methods: We did two randomised, double-blind, placebo—controlled, phase 1 and

phase 2 trials. Phase 1 was done at two university hospitals in Chongging and

Beijing, China, and phase 2 was done at the Hunan Provincial Center for Disease
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Control and Prevention in Xiangtan, China. Healthy adults aged 18 -59 years,
without a history of SARS—CoV or SARS-CoV-2 infection, an RT-PCR-positive test
result for SARS-CoV-2, a history of contact with confirmed or suspected COVID-
19 cases, and severe allergies to any component of the vaccine were eligible for
enrolment. In phase 1, participants were randomly assigned (2:2:1) to receive
three doses of the vaccine (25png or 501 g) or placebo intramuscularly, 30 days
apart. In phase 2, participants were randomly assigned (1:1:1:1:1:1) to receive
the vaccine (25ug or 501 g) or placebo intramuscularly, 30 days apart, in either
a two—dose schedule or a three—dose schedule. Investigators, participants, and
the laboratory team were masked to group allocation. For phase 1, the primary
outcome was safety, measured by the occurrence of adverse events and serious
adverse events. For phase 2, the primary outcome was safety and immunogenicity
(the seroconversion rate and the magnitude, in geometric mean titres [GMTs], of
SARS—-CoV—-2-neutralising antibodies).

Findings: Between June 22 and July 3, 2020, 50 participants were enrolled into
the phase 1 trial and randomly assigned to receive three doses of placebo (n=10),
the 25 u g vaccine (n=20), or the 50 ung vaccine (n=20). The mean age of
participants was 32.6 (SD 9.4) years. Between July 12 and July 17, 2020, 900
participants were enrolled into the phase 2 trial and randomly assigned to
receive two doses of placebo (n=150), 25ug vaccine (n=150), or 501 g vaccine
(n=150), or three doses of placebo (n=150), 25ug vaccine (n=150), or 50ug
vaccine (n=150). The mean age of participants was 43.5 (SD 9.2) years. In both
phase 1 and phase 2, adverse events reported within 30 days after vaccination
were mild or moderate (grade 1 or 2) in most cases (phase 1: six [60%] of ten
participants in the placebo group, 14 [70%] of 20 in the 25ug group, and 18
[90%] of 20 in the 50 ug group; phase 2: 37 [25%] of 150 in the two—dose placebo
group, 43 [29%] of 150 in the two—dose 25ug group, 50 [33%] of 150 in the two-
dose 50 u g group, 47 [31%] of 150 in the three—dose placebo group, 72 [48%] of
150 in the three—dose 25 ug group, and 65 [43%] of 150 in the three—dose 50u g
group). In phase 1, two (10%) grade 3 or worse adverse events were reported in
the 50 u g group. In phase 2, grade 3 or worse adverse events were reported by 18
participants (four [3%] in the two—dose 25ug vaccine group, two [1%] in the
two—dose 50 1 g vaccine group, two [1%] in the three—dose placebo group, four [3%]
in the three-dose 25 uwg vaccine group, and six [4%] in the three—dose 50 ng
vaccine group), and 11 were considered vaccine related (two [1%] in the two—dose
251 g vaccine group, one [1%] in the two—dose 501 g vaccine group, one [1%] in
the three—dose placebo group, two [1%] in the three-dose 25 ng vaccine group,
and five [3%] in the three—dose 50 b g vaccine group); seven participants reported
serious adverse events (one [1%] in the two—dose 25ug vaccine group, one [1%]
in the two—dose 501 g vaccine group, two [1%] in the three—dose placebo group,
one [1%] in the three—dose 25 ug vaccine group, and two [1%] in the three—dose
50 n g vaccine group), but none was considered vaccine related. In phase 2, on
the two—dose schedule, seroconversion rates of neutralising antibodies 14 days

after the second dose were 76% (114 of 150 participants) in the 25ug group and
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72% (108 of 150) in the 50 u g group; on the three—dose schedule, seroconversion
rates of neutralising antibodies 14 days after the third dose were 97% (143 of
148 participants) in the 25 ung group and 93% (138 of 148) in the 50 wg group.

In the two—dose groups in phase 2, the SARS-CoV-2-neutralising GMTs 14 days after
the second dose were 17.7 (95% CI 13+6-23+1) in the 25ug group and 14.1
(10.8-18.3) in the 50u g group. In the three—dose groups in phase 2, the SARS—
CoV-2-neutralising GMTs 14 days after the third dose were 102.5 (95% CI 81.8 -

128.5) in the 251 g group and 69.1 (53.0-90.0) in the 50 u g group. Interpretation:
The protein subunit vaccine ZF2001 appears to be well tolerated and immunogenic.

The safety and immunogenicity data from the phase 1 and 2 trials support the use
of the 25 ug dose in a three—dose schedule in an ongoing phase 3 trial for large—

scale evaluation of ZF2001’ s safety and efficacy.
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Evaluating the neutralizing ability of a CpG—adjuvanted S—2P subunit vaccine
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Abstract:

Vaccination is currently the best weapon to control the COVID-19 pandemic.

However, an alarming number of novel variants termed Variants of Concern (VoC)
were found to harbor mutations that diminished the neutralizing capacity of
antibodies elicited by the vaccines. We have investigated the neutralizing titers
of antibodies from sera of humans and rats immunized with the MVC-COV1901 vaccine
against pseudoviruses coated with the wildtype, D614G, B.1.1.7, or B.1.351 spike
proteins. Rats vaccinated with +two doses of adjuvanted S-2P retained
neutralization activities against the B.1.351 variant, albeit with a slight

reduction compared to wildtype. Phase 1 vaccinated subjects showed more reduced
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neutralization abilities against the B.1.351 variant. The study is among the
first, to our knowledge, to demonstrate dose—dependent neutralizing responses
against VoCs, particularly against B.1.351, from different doses of antigen in
a clinical trial for a subunit protein COVID-19 vaccine. The appearance of
vaccine escape variants 1is a growing concern facing many current COVID-19
vaccines and therapeutics. Strategies should be adopted against the ever—changing
nature of these variants. The observations of this study grant us valuable

insight into preemptive strikes against current and future variants
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What scientists do and don’ t know about the Oxford - AstraZeneca COVID vaccine
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Abstract:
Less than a day after the University of Oxford and the pharmaceutical firm
AstraZeneca reported positive early results from the largest trial so far of
their COVID-19 vaccine, officials at a US government agency overseeing the trial
questioned claims about the vaccine’ s efficacy. Unlike many of the vaccines,
which are expensive and must be stored at very low temperatures, the Oxford -
AstraZeneca vaccine can be kept in an ordinary fridge and costs a few dollars
per dose. The vaccine has received regulatory approval in more than 100 countries
and should be used with confidence, Kristine Macartney, director of Australia’ s
National Centre for Immunisation Research and Surveillance in Sydney, said on
Monday. But it has not yet been approved in the United States. On 22 March, the
company said in a press release that a preliminary analysis had found two doses
to be 79% effective at preventing COVID-19 in a trial of 32,449 adults across
the United States, Peru and Chile. The following day, the US National Institutes
of Allergy and Infectious Diseases (NIAID) said that an independent data safety
monitoring board (DSMB) overseeing the trial had concerns that AstraZeneca could
have presented “outdated information” that provided an incomplete view of the
vaccine’ s efficacy. In a subsequent statement, AstraZeneca said that its 79%
efficacy figure had been based on an interim analysis of early data up to 17
February, and that it has yet to issue the trial’ s final results. Those results,
the company added, would be “consistent with the interim analysis” . (On 25
March, AstraZeneca press released updated trial results reporting an overall
efficacy of 76%).So far, there has been no evidence of differences in efficacy
and safety in people of different ethnicities. This question loomed large over
the past week in Europe, when more than 20 countries paused the roll-out after
scattered reports of rare blood-clotting conditions, mostly in women aged 55 or
younger. This was despite the vaccine having been approved and rolled out to
millions in the United Kingdom, and the WHO continuing to recommend its use,
saying that the benefits outweighed the risks. The first studies included too
few participants aged over 55 for researchers to know whether the vaccine offers

the same protection for older people as for younger people. “That was a pretty
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big hole in the data,” says Griffin. AstraZeneca’ s interim trial data suggests
that the vaccine is 80% effective at preventing COVID-19 among those aged 65 or
older, who made up 20% of trial participants. Early trials were originally
designed for a one—dose regimen, but researchers decided to add a booster after
data showed that a single dose didn’ t produce a strong enough immune response

They tried a range of intervals between doses, from 4 to 12 weeks. Stephen Evans,
a biostatistician at the London School of Hygiene & Tropical Medicine, hopes
that the FDA will put the vaccine’ s reputation back on track. In contrast to
other regulators, the FDA uses raw trial data to conduct its own analysis. “I
think the way that the ship will be righted is by having the FDA’ s scrutiny, ”

says Evans, who expects it to eventually authorize the vaccine. Preliminary
analysis in one UK trial of the AstraZeneca vaccine found that it provided a
similar level of protection against the B.1.1.7 variant, first detected in the
United Kingdom, as it did against pre—existing variants. But the situation with
B. 1. 351, first detected in South Africa, is more complicated. A small study there,
of some 2,000 adults aged under 65, found that it didn’ t protect against mild-
to—moderate COVID-19 from that variant. South Africa has suspended roll-out of
the AstraZeneca vaccine, but the WHO still recommends its use in regions where
variants of concern are circulating. Soon, AstraZeneca will start trials on next—
generation vaccines that will work against all current SARS-CoV-2 variants, said
Mene Pangalos, the company’ s executive vice—president of biopharmaceuticals
research and development, at a virtual press briefing on 23 March. He added that

he hopes they will become available for use in late 2021.
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Abstract:
Immune—escape variants have raised concerns about the effectiveness of vaccines
as the world scales up SARS-CoV-2 immunisation. COVID-19 vaccines have shown up
to 95% efficacy in preventing clinical cases and up to 100% efficacy in
preventing severe disease or admission to hospital in settings with pre-—
existing variants. New variants, especially 501Y.V2, which escape natural-
induced and vaccine—induced immunity, have created uncertainty on whether the
vaccines are effective in preventing both mild and severe COVID-19. Preliminary
reports show that the 501Y.V2 variant has complete immune—escape in South
African convalescent serum samples,
and reductions in neutralising activity in vaccinee serum samples for all four
vaccines tested. Concerningly, the clinical trial efficacy of AZD1222 was 70% in
the UK and Brazil, but 22% according to preliminary data from South Africa.For
NVX-CoV237 the efficacy was 89% in the UK but 49% in South Africa, whereas for
Ad26. COV2-S the efficacy was 72% in the USA but 57% in South Africa.
Extrapolating vaccine efficacy against pre—existing variants to new variants
could be seriously misleading. Adequate genomic surveillance, standardised
variant nomenclature, and a repository of variants and vaccinee serum samples
are needed to deal with the challenges of repeatedly emerging new SARS—CoV-2
variants, but there is a particularly pressing need to establish a correlate of
protection so that vaccine efficacy results obtained with pre—existing variants
can be translated to newly emerging variants, Furthermore, repeating clinical
trials for each variant might take so long that even newer variants could emerge
while these clinical trials are underway.
Because the immune responses required to prevent mild disease might be different
to severe disease, correlates of protection might need to be stratified on the
basis of disease severity. There are four key requirements to achieve this aim.
First, all SARS—CoV-2 vaccine developers should commit to transparency and open
data sharing. Second, an expert committee should be appointed to review existing

and planned analyses to identify correlates of protection for each efficacious
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vaccine. Third, studies with multiple vaccines to fast—track the identification
of an animal model, assay, or marker as a correlate of protection should be
initiated to address gaps in the correlate research plans. Finally, a central
database should be created to collate data for each of the efficacious vaccines,
thereby providing larger sample sizes to assess multiple variables as correlates
of protection and to test if a correlate identified in one trial is valid in
other trials.The identification of a correlate of protection is too important
and urgent to be left to uncoordinated separate studies by individual
investigators or vaccine developers. South Africa, at the forefront of dealing
with the challenge of its vaccine roll-out during the spread of a predominant
501Y. V2 variant, has to make vaccine decisions without adequate efficacy data.
A correlate of protection for mild and severe SARS-CoV-2 infection will go a
long way to providing an evidence base for these decisions and overcome the
obstacles that new variants are placing on the vision of global SARS—CoV-2

control with the widespread implementation of effective immunisation.
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The ongoing severe acute respiratory syndrome coronavirus—2 (SARS—CoV-2) pandemic
necessitates the fast development of vaccines as the primary control option.
Recently, viral mutants termed “variants of concern” (VOC) have emerged with
the potential to escape host immunity. VOC B. 1.351 was first discovered in South
Africa in late 2020, and causes global concern due to poor neutralization with
propensity to evade preexisting immunity from ancestral strains. We tested the
efficacy of a spike encoding mRNA vaccine (CVnCoV) against the ancestral strain
BavPatl and the novel VOC B.1.351 in a KI8-hACE2 transgenic mouse model. Naive
mice and mice immunized with formalin—-inactivated SARS-CoV-2 preparation were
used as controls. mRNA-immunized mice developed elevated SARS—CoV-2 RBD—specific
antibody as well as neutralization titers against the ancestral strain BavPatl.
Neutralization titers against VOC B.1.351 were readily detectable but
significantly reduced compared to BavPatl. VOC B. 1.351-infected control animals
experienced a delayed course of disease, yet nearly all SARS-CoV-2 challenged
naive mice succumbed with virus dissemination and high viral loads. CVnCoV
vaccine completely protected the animals from disease and mortality caused by
either viral strain. Moreover, SARS-CoV-2 was not detected in oral swabs, lung,
or brain in these groups. Only partial protection was observed in mice receiving
the formalin—inactivated virus preparation. Despite lower neutralizing antibody
titers compared to the ancestral strain BavPatl, CVnCoV shows complete disease

protection against the novel VOC B.1.351 in our studies
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While mRNA vaccines authorised for emergency use are administrated worldwide in
an effort to contain the COVID19 crisis, little is known about the heterogeneity
of the immune response they induce. Here, we report the first 6 weeks of a
longitudinal study that quantifies the humoral immune response to BNT162b2 mRNA
COVID-19 (Pfizer/BioNTech, Comirnaty) in 1245 health care providers, the
Lx1000HCW-PZF cohort. We reveal a striking inter—individual variation 3 weeks
after the 1st dose administration that only in part related to age and sex. While
population homogeneity in robust IgG responses was reached upon 2nd dose
administration, IgM and IgA levels remain low and heterogenous. Our findings of
isotypic and heterogenous antibody responses to Comirnaty highlight the need for
evaluating the efficacy of COVID-19 mRNA vaccine in preventing infection aside
disease, and — contrary to what has been proposed — advocate for the interval

between the two doses not to be extended.
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Abstract

The SARS-CoV-2 pandemic impact on nursing home (NH) residents prompted their
prioritization for early vaccination. To fill the data gap for vaccine
immunogenicity in NH residents, we examined antibody levels after BNT162b2 mRNA
vaccine to spike, receptor binding domain (RBD) and for virus neutralization in
149 NH residents and 111 health care worker controls. SARS—CoV-2-naive NH
residents mount antibody responses with nearly 4-fold lower median
neutralization titers and half the anti—spike level compared to SARS-CoV-2-

naive healthcare workers. By contrast, SARS—CoV-2-recovered vaccinated NH
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residents had neutralization, anti—spike and anti—-RBD titers similar to SARS-—
CoV-2-recovered vaccinated healthcare workers. NH residents blunted antibody
responses have important implications regarding the quality and durability of
protection afforded by neoantigen vaccines. We urgently need better
longitudinal evidence on vaccine effectiveness specific to NH resident
populations to inform best practices for NH infection control measures,

outbreak prevention and potential indication for a vaccine boost
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Abstract

Oramed Pharmaceuticals Inc. (Nasdaq: ORMP) (TASE: ORMP) (www.oramed.com), a
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clinical-stage pharmaceutical company focused on the development of oral drug
delivery systems, announced today that it has entered into definitive agreements
to form a joint venture focused on the development of novel oral COVID-19 vaccines.
The new company, Oravax Medical Inc., is based on Oramed s proprietary POD™ oral
delivery technology and Premas Biotech Pvt. Ltd. s novel vaccine technology.
Oravax’ s COVID-19 vaccine candidate benefits from being a virus like particle
(VLP) triple antigen vaccine that targets three structural proteins, which should
make it a better candidate for protection across emerging mutations of the
coronavirus. The oral delivery of the vaccine should allow for widescale
inoculation and easier distribution of the vaccine without requiring an injection.
In a pilot animal study, the oral COVID-19 vaccine promoted both systemic immunity
through Immunoglobulin G (IgG), the most common antibody in blood and bodily
fluids that protects against viral infections, and Immunoglobulin A (IgA).
Oravax anticipates commencing a clinical study during the second quarter of 2021.
“An oral COVID-19 vaccine would eliminate several barriers to rapid, widescale
distribution, potentially enabling people to take the vaccine themselves at home.
While ease of administration is critical today to accelerate inoculation rates,
an oral vaccine could become even more valuable in the case that a COVID-19
vaccine may be recommended annually like the standard flu shot,” said Nadav
Kidron, CEO of Oramed
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Abstract:

Beginning in the summer of 2020, a variant of SARS—CoV-2, the cause of the COVID-
19 pandemic, emerged in the United Kingdom (UK). This B.1.1.7 variant increased
rapidly in prevalence among sequenced strains, attributed to an increase in
infection and/or transmission efficiency. The UK variant has 19 nonsynonymous
mutations across its viral genome including 8 substitutions or deletions in the
spike protein, which interacts with cellular receptors to mediate infection and
tropism. Here, using a reverse genetics approach, we show that, of the 8
individual spike protein substitutions, only N501Y exhibited consistent fitness
gains for replication in the upper airway in the hamster model as well as primary
human airway epithelial cells. The N501Y substitution recapitulated the phenotype
of enhanced viral transmission seen with the combined 8 UK spike mutations,
suggesting it is a major determinant responsible for increased transmission of
this variant. Mechanistically, the N501Y substitution improved the affinity of
the viral spike protein for cellular receptors. As suggested by its convergent
evolution in Brazil and South Africa, our results indicate that N501Y

substitution is a major adaptive spike mutation of major concern.
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Abstract:

The immunological picture of how different patients recover from COVID-19, and
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how those recovery trajectories are influenced by infection severity, remain
unclear. We investigated 140 COVID-19 patients from diagnosis to convalescence
using clinical data, viral load assessments, and multi-omic analyses of blood
plasma and circulating immune cells. Immune—phenotype dynamics resolved four
recovery trajectories. One trajectory signals a return to pre—infection healthy
baseline, while the other three are characterized by differing fractions of
persistent cytotoxic and proliferative T cells, distinct B cell maturation
processes, and memory—like innate immunity. We resolve a small panel of plasma
proteins that, when measured at diagnosis, can predict patient survival and
recovery—trajectory commitment. Our study offers novel insights into post-acute
immunological outcomes of COVID-19 that likely influence long—term adverse

sequelae.
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Abstract:
Even with vaccination efforts in full force, the theoretical threshold for
vanquishing COVID-19 looks to be out of reach. As COVID-19 vaccination rates pick
up around the world, people have reasonably begun to ask: how much longer will

this pandemic last? It’ s an issue surrounded with uncertainties. But the once-
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popular idea that enough people will eventually gain immunity to SARS-CoV-2 to
block most transmission — a ‘herd-immunity threshold” — is starting to look
unlikely.

That threshold is generally achievable only with high vaccination rates, and
many scientists had thought that once people started being immunized en masse,
herd immunity would permit society to return to normal. Most estimates had placed
the threshold at 60 -70% of the population gaining immunity, either through
vaccinations or past exposure to the virus. But as the pandemic enters its second
year, the thinking has begun to shift. In February, independent data scientist
Youyang Gu changed the name of his popular COVID-19 forecasting model from ‘Path
to Herd Immunity’ to ‘Path to Normality’ . He said that reaching a herd-
immunity threshold was looking unlikely because of factors such as vaccine
hesitancy, the emergence of new variants and the delayed arrival of vaccinations
for children.

Long—term prospects for the pandemic probably include COVID-19 becoming an
endemic disease, much like influenza. But in the near term, scientists are
contemplating a new normal that does not include herd immunity. Here are some of
the reasons behind this mindset, and what they mean for the next year of the
pandemic.

1. It’ s unclear whether vaccines prevent transmission

2. Vaccine roll-out is uneven

3. New variants change the herd-immunity equation

4. Immunity might not last forever
5

Vaccines might change human behaviour



