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Imunopatogeneze COVID 19

e In addition to SARS-CoV-2, six human coronaviruses (hCoVs) are known: four seasonal
coronaviruses (hCoV-229E, -NL63, -HKU1, and -OC43) which cause mild upper respiratory
diseases, and the two most recently discovered viruses, SARS-CoV-1 and MERS-CoV,
originating from recent zoonotic events
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Memory T cells induced by previous pathogens canshape susceptibility to, and

the clinical severity of, subsequentinfections'. Little is known about the presencein
humans of pre-existing memory | cells that have the potential to recognize severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). Here we studied 1 cell responses
against the structural (nucleocapsid (N) protein) and non-structural (NSP7 and NSP13 of
ORFI)regions of SARS-CoV-2inindividuals convalescing from coronavirus disease 2019
(COVID-19) (n=36).Inall of these individuals, we found CD4 and CDS8 1 cells that
recognized multiple regions of the N protein. Next, we showed that patients (1= 23) who
recovered from SARS (the disease associated with SARS-CoV infection) possess
long-lasting memory 1 cellsthat are reactive tothe N protein of SARS-CoV 17 years after
the outbreak of SARS in 2003; these 1 cells displayed robust cross-reactivity tothe N
protein of SARS-CoV-2. We also detected SARS-CoV-2-specific’l cellsinindividuals with
no history of SARS, COVID-19 or contact with individuals who had SARS and/or COVID-19
(rn=37).SARS-CoV-2-specific’l cellsinuninfected donors exhibited a different pattern of
immunodominance, and frequently targeted NSP7 and NSP13 as well as the N protein.
Epitope characterization of NSP7-specificl cells showed the recognition of protein
fragments that are conserved among animal betacoronaviruses but have low homology to
‘common cold” human-associated coronaviruses. T hus, infection with betacoronaviruses
induces multi-specificand long-lasting 1 cellimmunity against the structural N protein.
Understanding how pre-existing N-and ORF1-specific'l cellsthatare presentinthe
general population affect the susceptibility to and pathogenesis of SARS-CoV-2infection
isimportant for the managementof the current COVID-19 pandemic.
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Nase zkusenosti

Podano cca 2800 davek

Bez celkové anafylaktické reakce

Vysetreni precitlivélosti na PEG provadime

NU — zavainé — jednotky pacientd

Indukce revmatologického onemocnéni — PR, dermatomyositida
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Hodnoty IgG (Anti-SARS-CoV-2 NeutraLISA)
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hodnoty IFNy po stimulaci spike proteinem
(IGRA Quan T cell, CE IVD)
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Hodnoty IFNy Stimulace spike proteinem( Tuee -spike) @ mitogenem snm
(IGRA Quan T cell, CE IVD)
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miUfml IFNy

Porovnani hodnot IFNy pred (biank) a
po stimulaci spike proteinem (tube)

297 probandd

4096 -
o
2048 A
1024 &
i
512~ ‘ %%?
256 - e
200 |---eenene- prrnasesnesasiasens v ST
: “iite
128 - . o
100 fenemeena pressnsnsnanenenenas e
o4 i 5
i oy %
32 ”, :
2 |
16- K .
&
i g
° g
K iet
4 i i
blank tube




Hodnoty IFNy Stimulace spike proteinem( Tuge -spike) @ mitogenem(stm)
(IGRA Quan T cell, CE IVD)
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m IUim | {TUBE - stimulace spike p.)

Korelace STIM a TUBE (IGRA Quan T cell, CE IVD)
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Nase zkusenosti

» Aktivni depistaz pacient( s rizikem

— imunosuprese, autoimunitni onemocnéni, st. p. transplantaci
* Cca 50% ucinnost

e Po 3.davce polovina z nereagujicich zareaguje




Comparing the COVID-19 Vaccines: How Are They Different?

Pfizer-BioNTech

In April, the company announced the vaccine had 91.3% efficacy against COVID-19, based on measuring how well it
prevented symptomatic COVID-19 infection seven days through up to six months after the second dose. It also
found it to be 100% effective in preventing severe disease as defined by the CDC, and 95.3% effective in preventing
severe disease as defined by the FDA. Another study, not yet peer-reviewed, provided more new data that brought
the efficacy number down to 84% after 6 months, although efficacy against severe disease was 97%.

As far as the Delta variant (first seen in India), two studies reported by Public Health England
that have not yet been peer reviewed showed that full vaccination after two doses is 88%
effective against symptomatic disease and 96% effective against hospitalization. But Israel later
reported the vaccine’s effectiveness to be 90% effective against severe disease, and 39%
against infection in its population in late June and early July, based on an analysis of the
country's national health statistics.



https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-confirm-high-efficacy-and-no-serious
https://www.medrxiv.org/content/10.1101/2021.07.28.21261159v1
https://www.gov.uk/government/news/vaccines-highly-effective-against-b-1-617-2-variant-after-2-doses
https://www.gov.uk/government/news/vaccines-highly-effective-against-hospitalisation-from-delta-variant

How well it works: Greater than 90% efficacy against cases of COVID-19 and more than 95% against
severe cases, with approximately 6 months median follow-up after the second dose, according to

the company. Earlier Phase 3 studies showed Moderna to be 94.1% effective at preventing symptomatic
infection in people with no evidence of previous COVID-19 infection (although the efficacy rate drops to
86.4% for people ages 65 and older).

In late March, a small CDC study that enrolled 3,950 health care personnel, first responders, and other
essential and frontline workers showed the vaccine to be 90% effective upon full immunization (at least
14 days after the second dose) in real-world conditions.

In August, the CDC also published studies that showed mRNA vaccine protection against infection may
be waning, although the vaccines were still highly effective against hospitalization. In one CDC study,
data from the state of New York showed vaccine effectiveness dropping from 91.7 to 79.8% against
infection.

How well it works on virus mutations: Some research has suggested that Moderna’s
vaccine may provide protection against the Alpha and Beta variants. In June,

Moderna reported that studies showed its vaccine is effective against the Beta, Delta, Eta,
and Kappa variants, although it did show it to be about two times weaker against Delta
than against the original virus.



https://investors.modernatx.com/news-releases/news-release-details/moderna-provides-clinical-and-supply-updates-covid-19-vaccine
https://www.cdc.gov/mmwr/volumes/70/wr/mm7013e3.htm?s_cid=mm7013e3_w
https://investors.modernatx.com/news-releases/news-release-details/moderna-provides-clinical-update-neutralizing-activity-its-covid

Johnson & Johnson

How well it works: 72% overall efficacy and 86% efficacy against severe disease in the U.S., according to
analyses posted by the FDA in February. In August, the company announced that new data showed a
booster shot at six months had a rapid and robust nine-fold increase in spike-binding antibodies in
volunteers compared to 28 days after their first dose. That data has not yet been peer-reviewed or
published in a scientific journal.

How well it works on virus mutations: Johnson & Johnson reported in July that its vaccine is also
effective against the Delta variant, showing only a small drop in potency compared with its efficacy
against the original strain of the virus, although one recent study suggested that the J&J vaccine is less
effective against Delta.

But the first study to assess the vaccine against Delta in the real world reported the vaccine
to be 71% effective against hospitalization and up to 95% effective against death. The
vaccine’s performance was slightly lower against the Beta variant in the study. This
preliminary research was reported in August at a news conference by the Ministry of Health
in South Africa. These studies have not yet been peer-reviewed or published in a scientific
journal.



https://www.nytimes.com/2021/02/24/science/johnson-johnson-covid-vaccine.html
https://www.jnj.com/johnson-johnson-announces-data-to-support-boosting-its-single-shot-covid-19-vaccine
https://nam12.safelinks.protection.outlook.com/?url=https://www.biorxiv.org/content/10.1101/2021.07.19.452771v1&data=04|01|kathy.katella-cofrancesco@yale.edu|08abdac723534340eec708d95c270994|dd8cbebb21394df8b4114e3e87abeb5c|0|0|637642145004437226|Unknown|TWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D|1000&sdata=X3dXv/g2TD0oo29L3gcTkXsyekiTltvNDkyxdg6Rwbk%3D&reserved=0

Osobni pohled

* Nejsem pro plosnou revakcinaci

* Méla by byt aktivni depistaz s ohledem na rizikové faktory



Table A. SARS-CoV-2 Variants of Concern and Interest and
Susceptibility to Anti-SARS-CoV-2 Monoclonal Antibodies

Bamlanivimab Plus Etesevimab Casirivimab Plus Imdevimab Sotrovimab

Who Label Pango Lineage  CDC Variant Class Notable Mutations

In Vitro Susceptibility? Activity® In Vitro Susceptibility? ActivityP In Vitro Susceptibility? ActivityP

Alpha B.1.1.7 VoC N501Y No change Active No change Active No change Active
Beta B.1.351 VoC K417N, E484K, N501Y Marked change Unlikely to be active No changeC Active No change Active
Gamma P.1 VoC K417T, E484K, N501Y Marked change Unlikely to be active No changec Active No change Active
Delta B.1.617.2 VoC L452R Modest changeaI Likely to be active No change Active No change Active
Epsilon B.1.429/B.1.427 Vol L452R Modest changed Likely to be active No change Active No change Active
lota B.1.526 Vol E484K Modest changed Likely to be active No changec Active No change Active

a

A Based on the fold reduction in susceptibility reported in the FDA EUAs.””

Anticipated clinical activity against the variant, based on in vitro studies.

Z Marked change for casirivimab and no change for imdevimab. The combination of casirivimab plus imdevimab appears to retain activity.
Modest change for the combination of bamlanivimab and etesevimab, although the clinical implications of this finding are not fully known.

Key: CDC = Centers for Disease Control and Prevention; VoC = variant of concern; Vol = variant of interest; WHO = World Health Organization.
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FDA Panel Says Boosters Aren’t Recommended for General Population

After weeks and months of speculation regarding the necessity of Covid vaccine boosters and waning immunity, an international
group of scientists has announced that booster shots for the general public are not necessary at this time.

According to NPR, “In a surprising vote, a panel of advisers to the Food and Drug Administration on Friday recommended against
approval of a booster dose of the Pfizer-BioNTech COVID-19 vaccine for people 16 years and older.

The 16-2 vote against broad use of the booster, which would be given about six months after completion of the two-dose
immunization regimen, dealt a setback to Pfizer and complicates the FDA's approach to boosters.

After a brief intermission following the rejection, FDA officials returned to the meeting with a revised booster question. The
panel then voted 18-0 in support of the agency authorizing a booster shot of the vaccine for people 65 and older or at high risk
of severe COVID-19.



The FDA then polled the panel members for advice on other groups of people who might be considered for a booster. Though
not an official vote, the panel members unanimously supported authorization of a Pfizer booster dose for health care workers or
others at high risk of occupational coronavirus exposure.

The agency typically follows the advice of its advisory committees, though it isn't required to...

The rise of the highly infectious delta variant of the SARS-CoV-2 coronavirus and some evidence that the Pfizer vaccine's
protection against infections wanes with time are two of the factors that were cited in support of a booster.

But presentations Friday generally showed that the vaccine is still effective in protecting immunized people against severe illness,
hospitalization and death in the United States.

Separately, however, an analysis published Friday in the CDC's ‘Morbidity and Mortality Weekly Report’ found that the Pfizer
vaccine's protection against COVID-19 hospitalization dropped from 91% during the first 120 days after vaccination to 77% in the
days after that.

Over the course of the meeting, speakers from the FDA, Pfizer, the CDC, Israel and the U.K. presented data on the state of the
coronavirus pandemic, experience with the Pfizer vaccine and lab tests.

The most direct support for the Pfizer booster came from laboratory work and a clinical study done by Pfizer that involved a little
over 300 people.

‘The difficulty for the committee is that you're making incredibly important policy decisions very rapidly in a situation of
uncertainty,” said Jonathan Sterne, a statistician from the University of Bristol who made a presentation to the panel.”



