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Il recettore

A HIDDEN SPIKE Receptor-binding

domain

The spike protein of
SARS-CoV-2 is coated in
sugar molecules, or
glycans, which disguise
it from the immune

S1
system. It can hinge at }i' aUbiint
three points on the stalk, X
giving it flexibility. -
RESEARCH Glycan
CORONAVIRUS
In situ structural analysis of SARS-CoV-2 spike .
reveals flexibility mediated by three hinges Hip s2
Beata Turofiovi2*, Mateusz Sikora®, Christoph Schiirmann®*, Wim . H. Hagen', Sonja Welsch®, subunit

Florian E. C. Blanc®, Séren von Biilow®, Michael Gecht’, Katrin Bagola®, Cindy Hérner*’,

Ger van Zandbergen®®®, Jonathan Landry'®, Nayara Trevisan Doimo de Azevedo'®, Knee
Shyamal Mosalaganti'2, Andre Schwarz, Roberto Covino™, Michael D. Milhlebach®7,

Gerhard Hummer®'2}, Jacomine Krijnse Locker'*}, Martin Beck'2f

The spike protein (S) of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is required for

cell entry and is the primary focus for vaccine development. In this study, we combined cryo-electron

tomography, subtomogram averaging, and molecular dynamics simulations to structurally analyze S in situ.

Compared with the recombinant S, the viral S was more heavily glycosylated and occurred mostly

in the closed prefusion conformation. We show that the stalk domain of S contains three hinges, giving Ankle
the head unexpected orientational freedom. We propose that the hinges allow S to scan the host cell

surface, shielded from antibodies by an extensive glycan coat. The structure of native S contributes to our

understanding of SARS-CoV-2 infection and potentially to the development of safe vaccines.




Cell

La sub unitd S2 permette la fusione
Delle membrane virali e dell’ ospite

SARS-CoV-2 Cell Entry Depends on ACE2 and
TMPRSS2 and Is Blocked by a Clinically Proven
Protease Inhibitor

Graphical Abstract

TMPRSS2

Yes
(High)

o @ pomr @

Spike Protein Priming by
Cellular Proteases
AL TMPRSS2
Clinically-approved
Inhibitor available

Neutralization Efficiency by
SARS Sonvnlueent Sera
X -

= /4
& g Yes
P ;! (Moderate)

o

Authors

Markus Hoffmann, Hannah Kleine-Weber,
Simon Schroeder, ..., Marcel A. Milller,
Christian Drosten, Stefan PGhimann

Correspondence
mhoffmann@dpz.eu (M.H.),
spoehimann@dpz.eu (S.P.)

In Brief

The emerging SARS-coronavirus 2
(SARS-CoV-2) threatens public health.
Hoffmann and coworkers show that
SARS-CoV-2 infection depends on the
host cell factors ACE2 and TMPRSS2 and
can be blocked by a clinically proven

p inhibitor. These findings might
help to options for p

and treatment.

VIRAL ENTRY UP CLOSE

Virus and host-cell membranes fuse after the TMPRSS2 enzyme cuts a SARS-CoV-2
spike protein. This exposes hydrophobic amino acids in the spike that rapidly
embed themselves into the nearest membrane — that of the host cell.
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Source: Janet lwasa, Univ. Utah; Graphic: Nik Spencer/Nature




La proteina spike presenta un sito " o er i st
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Sito di clivaggio della furina (un enzima proteolitico) che é presente tra la

subunita 1 (S1) e la subunita 2 (S2) della Spike (S) di Sars-CoV-2.

Si fratta 4 residui amino-acidici, Prra (prolina-arginina-arginina-alanina),
corrispondenti appunto a 12 nucleotidi (quindi 4 codoni, CCT-CGG-
CGG-GCA), inseriti in una posizione strategica tra la serina 680 e
I'arginina 681 della proteina Spike.
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L’ ingresso nella cellula puo
avvenire anche per endocitosi

“Viral particle”
i
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(a) viral RNA protein
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LETTER TO THE EDITOR
Remdesivir and chloroquine effectively inhibit the recently
emerged novel coronavirus (2019-nCoV) in vitro

La idrossiclorochina
blocca la via
della endocitosi

| primi studi di replicazione
furono condottiin linee
cellulari che

non esprimevano la TMPRESS2.
L' ingresso nella cellula era
quindi dipendente dalla
endocitosi



Terapi antivirale:

Risultati molto deludenti
A

Nonostante siano state testate
grandi librerie di farmaci
potenzialmente capaci di inibire |a
replicazione virale,

non si & ancora individuato

un farmaco clinicamente efficace.

the
PHARMACEUTICAL JOURNAL

LIFECYCLE OF THE PANDEMIC CORONAVIRUS

A simplified account of how SARS-CoV-2 enters and exits cells.

Stage 1: Viral entry

The virus’s spike protein binds to a
receptor on the host cell called
ACEZ2. Then, the host molecule

TMPRSS2 cleaves the spike protein, Nucleocapsid

exposing parts that fuse the viral
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Stage 3: Remodelling the cell

The virus transforms the
cell's ER — an internal
@ membrane network — into
bubble-like structures
called double-membrane
vesicles (DMVs). These
might provide a safe haven
for more viral RNA to be
replicated and translated.
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Le Varianti
del SARS COV 2
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Effect of natural mutations of SARS-CoV-2 on spike
structure, conformation, and antigenicity

Sophie M.-C. Gobeil, Katarzyna Janowska, Shana McDowell, Katayoun Mansouri, Robert Parks,
Victoria Stalls, Megan F. Kopp, Kartik Manne, Dapeng Li, Kevin Wiehe, Kevin 0. Saunders,
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Effect of natural mutations of SARS-CoV-2 on spike
o structure, conformation, and antigenicity
Sopte M. Gobe, Ketarzn anowsk', © Shan MeDowel, Kty Marsur

Maggiore Affinitd ACE2 A
Sito Clivaggio Furina § ‘

Proteina spike

Proteina spike

Sito Clivaggio Furina

Maggiore Affinitd ACE2



Le Varianti del SARS CQOV 2
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La efficienza replicativa in
vitro della Variante Delta
e molto elevata

.. bioRxiv

THE PREPRINT SERVER FOR BIOLOGY

bioRxiv pasts many COVID | 9-related papers. A reminder: they have not been formally peer-reviewed and should not
guide health-related behavior or be reportad in the press as conclusive.

New Results
Delta spike P681R mutation enhances SARS-CoV-2 fitness over Alpha variant
Yang Liu, Jianying Liu, Bryan A. Johnson, Hongjie Xia, Zhigiang Ku, Craig Schindewolf, Steven G.Widen,

Zhigiang An, Scott C.Weaver,Vineet D. Menachery, Xuping Xie, Pei-Yong Shi
dol: https://doi.org/10.1101/2021.08.12.456173
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Produttore Tipo di vaccino Stato di utilizzo

Pfitzer BionTec m RNA In uso
Moderna m RNA In uso

GSK CureVac m RNA In sviluppo?
Astra Zeneca Vettore virale In uso
Sputnik Doppio Vettore virale In uso
Johnson & Johnson Vettore virale In uso
SinoVac Virus inattivato In uso
Novovax Proteico/adiuvante In sviluppo ?
Sanofi Proteico/adiuvante In sviluppo
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o What went wrong with CureVac's mRNA vaccine?
Citation By Jon Cohen | Jun 25th, 2021
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NEWS
Volume What went wrong with CureVac's highly anticipated new mRNA vaccine for COVID-19?
By Jon Cohen | Jun 18th, 2021

1 Unlike Cu \'s MRNA shot, she says, the Pfizer-BioNTech and Moderna vaccines \"work very well against Alpha.... CureVac\'s vaccine used an
modifi 'm of MRNA. ... CureVac&nbsp;touted that as an advantage of its formulation.
0.1126/science.abk0458

Produitore Tipo di vaccino Efficacia clinica di utilizzo

Pfitzer BionTec m RNA pseudouridina Ofttima risposta

Moderna m RNA pseudouridina Ottima risposta

GSK Cure Vac m RNA —naturale- Effetti collaterali Interferon mediatfi
Riduzione della dose
Risposta insufficiente



Vaccino Novavax:
Difficolta a standardizzare le dosi

Contributo governativo
1,75 miliardi di dollari
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Novavax, based in Gaithersburg, Maryland, announced a setback this week in its quest for U.S. Food and Drug
Administration emergency use authorization of its COVID-19 vaccine. AlYSSA SCHUKAR/REDUX

COVID-19 vaccinemaker Novavax faces manufacturing
setback

By Meredith Wadman | Aug. 6, 2021, 6:15 PM



Effetti collaterali



Produttore Tipo di Effetti Collaterali/

vaccino Problemi
Pfitzer BionTec m RNA Miocarditi
Porpora Trombocitopenica
Moderna m RNA Nessuno
GSK Cure Vac m RNA Sindrome influenzale grave
Scarsa efficacia
Astra Zeneca Vettore virale VITT
Sputnik Vettore virale Mancanza dati
Johnson & Johnson Vettore virale VITT(1 caso in fase 3)
Trombosi

Gulliom Barre
Novovax Proteico/adiuvante Non testato

Sanofi Proteico/adiuvante Non testato



La VITT

he NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ||

Clinical Features of Vaccine-Induced Immune
Thrombocytopenia and Thrombosis

ABSTRACT

Aprile 2021

Impurita

Frammenti del m RNA spliced
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1 \ Platelet clearance
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Heparin-induced thrombocytopenia antibodies alse
activate endothelial cells and monocytes (not shown)

\‘\{\.v by phagecytic cells

Procoagulant
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FeyRlla

Classic Drug-Induced Immune Thrembocytopenia Heparin-induced
Tt b peni A iated with GPIIb/lIlla Antagonists Thrombocytopenia
Antibody binds to drug or Dirug (eptifibatide, tirofiban, abeiximab) 1gG recognizes PF4 bound to
drug metabolite—GP complex binds to GPIIb/Ila, exposing a necepitope heparin; clustering of Feylla receptors
elsewhere on GPIlIb/Ila complex leads to platelet activation

The NEW ENGLAND JOURNAL of MEDICINE
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Clinical Features of Vaccine-Induced Immune
Thrombocytopenia and Thrombosis

ABSTRACT

BACKGROUND
Vaccine-induced immune thrombocytopenia and thrombosis (VITT) is a new syn-
drome associated with the ChAdOx1 nCoV-19 adenoviral vector vaccine against
severe acute respiratory syndrome coronavirus 2. Data are lacking on the clinical
features of and the prognostic eriteria for this disorder.

METHODS
We conducted a prospective cohort study involving patients with suspected VITT
who presented to hospitals in the United Kingdom between March 22 and June 6,
2021. Data were collected with the use of an anonymized electronic form, and
cases were identified as definite or probable VITT according to prespecified crite-
ria. Baseline ch i and ological features of the patients, risk
factors, treatment, and markers of poor prognosis were determined.

RESULTS
Among 294 patients who were evaluated, we identified 170 definite and 50 probable
cases of VITT. All the patients had received the first dose of ChAdOx1 nCoV-19
vaccine and presented 5 to 48 days (median, 14) after vaccination. The age range
was 18 to 79 years (median, 48), with no sex preponderance and no identifiable
medical risk factors. Overall mortality was 22%. The odds of death increased by a
factor of 2.7 (95% confidence interval [CI], 1.4 to 5.2) among patients with cerebral
venous sinus thrombaesis, by a factor of 1.7 (95% CI, 1.3 to 2.3) for every 50%
decrease in the baseline platelet count, by a factor of 1.2 (95% CI, 1.0 to 1.3) for
every increase of 10,000 fibrinogen-equivalent units in the baseline p-dimer level,
and by a factor of 1.7 (95% CI, 1.1 to 2.5) for every 50% decrease in the baseline
fibrinogen level. Multivariate analysis identified the baseline platelet count and the
presence of i h hage as being independenth d with death;
the observed mortality was 73% among patients with platelet counts below 30,000
per cubic millimeter and intracranial hemorrhage

concLusIONS
The high mortality associated with VITT was highest among patients with a low
platelet count and intracranial hemorrhage. Treatment remains uncertain, but iden-
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Settembre 2021



Cosa abbiamo imparato da una
vaccinazione con un 1,7 miliardi di dosi?

Explore content ¥ Journal information ¥  Publish with us v~ Subscribe
nature > news feature > article

NEWS FEATURE ‘ 04 June 2021

Six monthhs of COVID vaccines: what
1.7 billion doses have taught

scientists con incidenza < 1:100000 sono difficili
At a pivotal moment in the pandemic, Nature explores key questions about the vaccines that do ‘I'rOCC|Ore |n S'I'Ud| reg|s1'r0'|'|\/|,

countries are racing to deliver while viral variants spread around the globe.

Effetti collaterali :

ma diventano evidenti con milioni di
somministrazioni contemporanee



Protocollo vaccinale

vaccino

Intervallo dosi

Proposta

Evidenze a

Pfitzer BionTec

Moderna

Astra Zeneca

Johnson & Johnson

15-45 giorni
15-45 giorni
20 giorni

Mono dose

Terza dose
Terza dose
Seconda dose con

vaccino a RNA
nessuna

supporto

Livelli anficorpi
neutralizzanti

Livelli antficorpi
neutralizzanti

nessundad

In corso studio con
secondad
somministrazione



La terza dose:

le perplessita del WHO

nature
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EDITORIAL | 17 August 2021

The WHO isright to call a
temporary halt to COVID vaccine
boosters

Richer countries should focus on ramping up vaccine supply to the billions who are still
waiting for their first dose.

Q) The WHO isight ¢

You have full access to this article via Universita
degli Studi di Catania
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NEWS FEATURE | 05 August 2021

COVID vaccine boosters: the most

important questions

Concerns over waning immunity and SARS-CoV-2 variants have convinced some countries
to deploy extra vaccine doses — but it’s not clear to scientists whether most people need
them.

La efficacia rimane elevata contro le forme gravi
Da somministrare solo a gruppi ristretti

es Trapiantati

Nazioni «ricche» 60% vaccinati

Nazioni «povere» 2%

USA: gia 1,5 min di terze dosi
In Italia dal 20 settembre



Risposta anticorpale
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Diays after symptoms onset

285 pazienti, tutti positivi:

N\ alle IgG entro 19 giorni dall’esordio dei sintomi;

X alle IgM entro 20-22 giorni dall’esordio dei sintomi.

Entrambi i titoli di IgG e IgM raggiungono il plateau entro 6
giorni dalla sieroconversione.

Antibody responses to SARS-CoV-2 in patients with COVID-19
Long et Al. Nature 29 Apr 2020

Dynamic change of the lg level

8 Pre- Sero-

seroconversion conversion Plateau

First positive points

— A
s ©
=
2 ]
> 3 c
= : . {
] Last negative points /f
2 g
=
c
©
o 3
o
et
2
11 =
0 4— G-day window —*

3 days 3 days 3 days : 3 days 3 days 3 days 3 days
Time normalized to the last negative points

Extended Data Fig. 4 | Dynamic changes of the SARS-CoV-2 specific IgM. Time course of the virus-specific IgM level in 20 patients experienced IgM titer
plateau. IgM in each patient reached plateau within & days since lgM became positive.

Dynamic changes of the IgG level

B_
| Pre- Sero- Plateau
seroconversion conversion ———
6- - - - — h
5 First positive points ,«{ [ s
B s- o 7 —
R Last negative points " e
E 4= Y i '
= ' - i e
© | =
o 3 ) — "
2 ;
2- i
'
'
1- g -
= o L) L}
0- = H 1+—— B-day window —»,
' ' '

! 3 days l 3 days J 3 days l 3 days : 3 days

Time normalized to the last negative points

Extended Data Fig. 3 | Dynamic changes of the SARS-CoV-2 specific IgG. Time course of the virus-specific 1gG level in 19 patients experienced |gG titer
plateau. IgG in each patient reached plateau within & days since |gG became positive.



Correlati di Protezione
nature
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NEWS FEATURE | 05 August 2021

COVID vaccine boosters: the most
important questions

Concerns over waning immunity and SARS-CoV-2 variants have convinced some countries
to deploy extra vaccine doses — but it's not clear to scientists whether most people need
them.

Teams around the world are racing to determine
what level of neutralizing antibodies or another
immune marker is most closely associated with
a vaccine’s effectiveness. They’re seeking
what’s known as a correlate of protection.
Nature Agosto 2021

https://doi.org/10.1038/d41586-021-02158-6
Non e chiaro quale parametro biologico

sia indicativo di una protezione
NEL SINGOLO PAZIENTE



Correlati di protezione:
Vaccino Pfitzer BionTec vs Sino Vac

Vaccino Struttura del Efficacia Titolo
vaccino anhcorpale

Pfitzer BioNtec  m RNA 80- 90 %
SinoVac Virus Inattivato  50-90 %




A quali gruppi di popolazione
e necessario somministrare una terza dose?

Livelli anticorpali totalie
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Immunita di gregge
Carica virale nel soggetti vaccinatsi
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Trasmissione nel vaccinati
nature Dlsugucgllqnzg fra nazionl
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o e e mmunita non permanente

it St Comportamento sociale
Five reasons why COVID herd
immunity is probably impossible

Even with vaccination efforts in full force, the theoretical threshold for vanquishing COVID-

19 looks to be out of reach.
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Tracking Coronavirus
Vaccinations Around the World

By Josh Holder Updated Sept. 10, 2021

La Campagna —
vaccinale

More than 5.64 billion vaccine doses have been administered
worldwide, equal to 73 doses for every 100 people. There is already
astark gap between vaccination programs in different countries,
as this map shows.

Doses administered per 100 people




At Covid Summit, Biden Sets Ambitious
Goals for Vaccinating the World

But his plans face a tough road as pressure grows for big

pharmaceutical companies to share their vaccine technologies

with poorer nations.

The Vaccine Alliance

President Biden hosted a daylong summit meeting on Wednesday to address the
coronavirus pandemic with world leaders. Doug Mills/The New York Times

Stati Uniti 1,1 MLD di dosi
Italia 45 MLN di dosi
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. The nature of the scientific process during a pandemic, with its This Is the Moment the Anti-Vaccine

unrelenting influx of new data and constantly evolving Movement Has Been Wating For
understanding of it, makes health communication incredibly
challenging.

That reality, combined with botched messaging from public health
agencies, has emboldened vaccine opponents.
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Con una comunicazione trasparente ed onesta. Distinguendo quello che &
scienza da quello che € ricerca: la scienza & un patrimonio di conoscenze
grosso modo acquisite che non & piu ragionevole mettere in discussione.
La ricerca € una parte della scienza ancora oggetto di discussione con
margini di incertezza che vanno comunicate con onesta.

La ipersemplificazione porta a messaggi contrastanti per cui le persone
non si fidano.
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- Perché ci sono persone che scelgono di fidarsi di Facebook e non delle

istituzionie Come si puo recuperare questa fiducia 2

®» Con una comunicazione trasparente ed onesta. Distinguendo quello che
e scienza da quello che e ricerca: la scienza € un patrimonio di
conoscenze grosso modo acquisite che non e piu ragionevole mettere in
discussione. La ricerca € una parte della scienza ancora oggetto di
discussione con margini di incertezza che vanno comunicate con onesta.

» | g ipersemplificazione porta a messaggi contrastanti per cui le persone non
si fidano.



D COVID 19 : il salto di specie
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DISEASE SEVERITY PANEL'S RECOMMENDATIONS

{Recommendations are lisfed in order of preferance in each category below;
however, all options are considared acceptable.)

COVID-19 Treatment Guidelines Panel-NIH

Not Hospitalized Mo specific antiviral or iImmunomodulatory therapy recommended

or The Panel recommends against the use of dexamethasone (Al)

Hospitalized but Does Not Require
Supplemental Oxygen

See the Remdeslvir sectlon for a discussion of the data on using
this drug In hospitalized patlents with moderate COVID-19.2

Remdesivir 200 mg IV for one day, followed by remdesivir
100 mg IV once dally for 4 days or until hospital discharge,

Hospltalized and Requires whichever comes first (Al)>=<
Supplemental Oxygen

or
{but Does Not Require Oxygen Delivery Remdeslvir (dose and duration as above) plus dexamethasone®
Through a High-Flow Device, 6 mg IV or PO for up to 10 days or until hospital discharge,
Noninvasive Ventilation, Invasive whichever comes first (BIIIY

Mechanical Ventilation, or ECMO
) If remdesivir cannot be used, dexamethasone® may be used

instead (BII)

Dexamethasone® plus remdesivir at the doses and durations
Dellvery Through a High-Flow Device

or Noninvasive Ventilation

or
Dexamethasone®® at the dose and duration discussed above (Al)

Dexamethasone®# at the dose and duration discussed above (Al)

Hospitalized and Requires Invasive or
Mechanical Ventilation or ECMO Dexamethasone® plus remdesivir for patients who have recently

~N

been Intubated at the doses and durations discussed above (CHI)’
Iy

Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or more
well-designed, nonrandomized frials or observational cohort studies; |l = Bxpert opinion

a)The Panel finds the available data insufficient to
recommend either for or against routine treatment
with remdesivir for all hospitalized patients with
moderate  COVID-19. However, the Panel
recognizes there may be situations in which a
clinician judges that remdesivir is an appropriate
treatment for a hospitalized patient with moderate
disease (e.g., a person who is at a particularly high
risk for clinical deterioration).

b)Remdesivir therapy may be extended to up to 10
days if no substantial clinical improvement is seen at
Day 5.

c)The Panel recognizes there are theoretical rationale
for adding dexamethasone to remdesivir in patients
with rapidly progressing COVID-19.

d)For patients who initially received remdesivir
monotherapy and progressed to requiring high-flow
oxygen supplementation or noninvasive ventilation,
dexamethasone should be initiated and remdesivir
should be continued until the treatment course is
completed.

e)lf dexamethasone is not available, an alternative
corticosteroid such
as prednisone, methylprednisolone,
or hydrocortisone can be used (BlII).

f) The combination of remdesivir and dexamethasone
has not been studied in clinical trials; however, there
are theoretical reasons for combining these drugs.
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Remdesivir for 5 or 10 Days in Patients g3 W inashe
. . 2 a mechanical
]
with Severe Covid-19 43 ventition
g2 B Death
Jason D. Goldman, M.D., M.P.H., David C.B. Lye, M.B., B.S., David 5. Hui, M.D., 8
Kristen M. Marks, M.D., Raffaele Bruno, M.D., Rocio Montejano, M.D., § 1 B 23
Christoph D. Spinner, M.D., Massimo Galli, M.D., Mi-Young Ahn, M.D., 1, e ! [
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Diana M. Brainard, M.D., William ). Towner, M.D., Jose Mufoz, M.D., Invasive ﬂﬂl:-haﬂiﬂl High-Flow Oxygen Low-Flow Oxygen Ambient Air
Kathleen M. Mullane, D.O., Pharm.D., Francisco M. Marty, M.D., Ventilation
Karen T. Tashima, M.D., George Diaz, M.D., and Aruna Subramanian, M.D.,
for the G5-US-540-5773 Investigators™ Oxygen Support at Day 5
Figure 2. Oxygen Support on Day 14 According to Oxygen Support on Day 5.
Shown is the distribution of oxygen-support status on day 14 for the 5-day and 10-day treatment groups according
Confro nto con Stud |O C||n |CO random |Zzat0 |n to oxygen-support status at day 5 of therapy. Percentages are based on patients with both day 5 and day 14 oxygen-
; a2 \¢ ; ] .. support data available and exclude those with missing oxygen-support data for day 14. Oxygen-support status is de-
CUul Ia SOmmInIStraZIOne dl I’emdeSIVII’ per 5 rived from the clinical status according to the seven-point ordinal scale, as follows: 1, death; 2, receiving invasive
. . : N . mechanical ventilation; 3, receiving high-flow oxygen; 4, receiving low-flow oxygen; 5 or 6, breathing ambient air;
glornl mOStra pl u benefICI Che Ia and 7, discharge. Data on high-flow oxygen were missing for 1 patient in the 10-day group; data on low-flow oxygen
somministrazione per 10 g iorni. were missing for 3 patients in the 5-day group and 6 patients in the 10-day group, and data on ambient air were
missing for 3 patients in the 5-day group.
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s Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the agent behind the Subject Areas
PRt current COVID-19 pandemic having emerged in Wuhan China in late 2019 from a yet Ao
reicles
10 be determined animal reservoir. SARS-CoV-2 B.1.1.7, a variant identified in the UK
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Tima (days)

La risposta delle IgA appare e cresce precocemente, con picco a 20-22 giorni, ed e
piu forte e piu persistente (permanenza per 38 giorni di follow-up) rispetto alla
risposta delle IgM (picco 10-12 giorni, riduzione titolo dopo 18 giorni).

IgA-Ab response to spike glycoprotein of SARS-CoV-2 in patients with COVID-19: A longitudinal study
Padoan A, Sciacovelli L, Basso D, et al [published online ahead of print, 2020 Apr 25]. Clin Chim Acta. 2020
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Fig. 2 | Seroconversion time of the antibodies against SARS-CoV-2. a, Seroconversion type of 26 patients who were initially seronegative during
the observation period. The days of seroconversion for each patient are plotted. b-d, Six representative examples of the three seroconversion type:
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Antibody responses to SARS-CoV-2 in patients with COVID-19
Long et Al. Nature 29 Apr 2020

Seguita sieroconversione in 26
pazienti.

Mediana sieroconversione sia
per IgG che per IgM: 13 giorni
dall'inizio dei sintomi.

3 modelli di sieroconversione

sieroconversione sincrona di
IgG e IgM per 9 pazienti su
26;

sieroconversione prima delle
IgM e poi delle IgG per 7
pazienti su 26;
sieroconversione prima delle
IgG e poi delle IgM per 10
pazienti su 26.
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» Epitopi Lineari : Risposta T mediata

» Epitopi Conformazionali : Risposta anticorpale

Non € chiaro quale parametro biologico sia indicativo di una protezione

Teams around the world are racing to determine what level of neutralizing
antibodies or another immune marker is most closely associated with a

vaccine’s effectiveness. They’re seeking what’s known as a correlate of
protection.
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Risposta anticorpale

Positive @E (%)

Antibody
= lgG
- IgM
IgG andfor Ighd

T T T
24 BT &-10 11-13 1418 17-18 a0-22 23+
Diays after symptoms onset

285 pazienti, tutti positivi:

N\ alle IgG entro 19 giorni dall’esordio dei sintomi;

X alle IgM entro 20-22 giorni dall’esordio dei sintomi.

Entrambi i titoli di IgG e IgM raggiungono il plateau entro 6
giorni dalla sieroconversione.

Antibody responses to SARS-CoV-2 in patients with COVID-19
Long et Al. Nature 29 Apr 2020
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Extended Data Fig. 4 | Dynamic changes of the SARS-CoV-2 specific IgM. Time course of the virus-specific IgM level in 20 patients experienced IgM titer
plateau. IgM in each patient reached plateau within & days since lgM became positive.
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» Se volete - prosegue lo scienziato - a questo punto sta ad ognuno di noi
decidere, da buoni seguaci di Guglielmo di Occam, quale ipotesi sia piu
parsimoniosa. Quella dell'origine naturale postula la presenza di un virus in
natura che abbia la sequenza di 12 nucleotidi del sito di clivaggio per la furina
con i 2 codoni appaiati CGG-CGG, e richiede una spiegazione di come il virus
sia partito dalla provincia di Yunnan, dove stanno i pipistrelli a migliaia di km
da Wuhan, per far partire I'epidemia nel mercato del pesce di Huanan, che
sta ad un tiro di schioppo dal Wuhan Institute of Virology (dove si studiano,
appunto, i coronavirus umani). Tuttavia nemmeno lipotesi del virus da
laboratorio € molto occamista, in quanto al momento non c'e assolutamente
alcuna prova che deiricercatori, a Wuhan o altrove, abbiano creato e inserito
dentro RaTG 13 la sequenza di 12 nucleotidi di cui sopra”. Da qui la
conclusione: al momento nessuna delle due ipotesi € certa, ma entrambe
sono plausibili e vanno indagate.

Guido Silvestri, docente negli Usa alla Emory University di
Atlanta,
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Remdesivir for the Treatment of Covid-19

— Final Report
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; Add Bemdesivir

Trial clinico randomizzato multicentrico condotto nel periodo compreso tra il 21/02/2020 e il 19/04/2020
1062 pazienti COVID-19 ospedalizzati con segni di infezione delle basse vie respiratorie e malattia severa

Assegnati in modo randomizzato al trattamento con remdesivir (200 mg dose di carico e 100 mg come dose

Outcome primario: durata del ricovero, valutando sia la dimissione che la capacita di controllo dell'infezione .

Condizioni cliniche al momento del ricovero, definite secondo la scala ordinale a 7 stadi, e variabilita a 15

giorni secondo la medesima stadiazione.



Remdesivir

A Overall B Patients Not Receiving Oxygen
1.00- 1.00+
Remdesivir

T 07 T 0 Piaceb
:
» Pazienti che hanno ricevuto remdesivir hanno
mostrato tempi di ricovero ridotti (10 giorni)

rispetto a coloro che hanno ricevuto placebo (15 T EEEEEEEE B T REEEEEEE

giorni) con un miglioramento clinico maggiore a

Rerndesivir 541 513 447 366 309 264 234 214 194 180 166 148 143 131 84 Remdesivir 75 68 51 30 21 16 11 7 5 5 5 2 2 2 2
Placebo 521 511 463 408 360 326 301 272 249 234 220 200 136 169 105 Placebo 63 61 44 33 24 19 15 11 9 9 8 7 & 5 2
D Patients Receiving High-Flow Oxygen or Neninvasive Mechanical

15 giorni nella scala ordinale raggiunto con piu e
rapidita :

> Il miglioramento clinico & stato maggiore nei i, i,
pazienti trattati con un iniziale stadio clinico 5 e |
piu in generale Con Stadi CIiniCi inferiori o.o‘ctil 2 4 6 & 10 12 14 16 18 20 22 24 26 28 0-0‘30 2 4 6 8 10 12 14 16 18 20 22 24 26 28

No. at Risk No. at Risk
Remdesivir 232 223 181 132 101 73 62 51 42 38 34 29 28 24 13 Remdesivir 95 91 86 75 65 57 48 46 44 41 40 38 37 36 27
Placebo 203199 175 140111 93 83 69 62 54 53 51 48 44 28 Placebo 98 98 92 84 76 72 67 62 57 55 49 44 43 41 27

E Patients Receiving Mechanical Ventilation or ECMO

Strategie attuali stanno valutando I'associazione di iy
remdesivir con modificatorl della risposta immune, § o]
come inibitori delle JAK chinasi come baricitinib nel
trial ACTT-2, e in combinazione con Interferon
beta-1a nel trial ACTT-3.

Days

Mo. at Risk
Rerndesivir 131 131 129 129 122 118 113 110 103 96 87 79 76 69 42
Placebo 154 153 152 151 149 142 136 130 121 116 110 98 89 79 43




La proteina spike presenta un sito " o er i st
di clivaggio per la proteasi FURINA | subunmas2
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| Stage 3: Remodelling the cell

J The virus transforms the

cell's ER — an internal

membrane network — into

bubble-like structures =
called double-membrane

vesicles (DMVs). These

e Virus and host-cell membranes fuse after the TMPRSS2 enzyme cuts a SARS-CoV-2 -
fg;{;‘;‘;;‘i‘ﬁ:ﬂ;ﬁ;‘:& spike protein. This exposes hydrophobic amino acids in the spike that rapidly T
D = ‘ Ve embed themselves into the nearest membrane — that of the host cell.
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B Terapia Antivirale COVID 19

Nonostante siano state festate grandi
librerie di farmaci potenzialmente capaci
di inibire la replicazione virale, non si €
iIndividuato nessuna molecola
potenzialmente attiva.



La campagna vaccinale

» Dati aggiornati a meta settembre
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=» MONDO
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LT Trasmissione nei vaccinati
Five reasons why COVID herd Disuguaglianze tra nazioni
immunity is probably impossible Nuove varianti

Even with vaccination efforts in full force, the theoretical threshold for vanquishing COVID- |mmun|Td non permanenfe

19 looks to be out of reach.

Comportamento sociale
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Correlati di Protezione:
Vaccino Pfitzer BionTec

» A 14 gg dalla prima dose:

®» Risposta anticorpale molto bassa o nulla

®» Protezione clinicamente rilevante

Come definire nel tempo
la necessita di una terza dose?

Livelli anticorpali totalie
Anticorpi neutralizzanti¢
Dati di popolazione?
Altroee
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