L'INSOSTENIBILE IMPREVEDIBILITA'
DEI VACCINI COVID-19

Marco Cosentino

Medico Chirurgo, Dottore di Ricerca in Farmacologia e Tossicologia
Professore Ordinario di Farmacologia
nella Scuola di Medicina dell’Universita degli Studi dell’Insubria

WEBINAR
La questione di
legittimita costituzionale
sull'obbligo vaceinale -

Corte costituzionale

—
‘#]  udienza straordinaria

22 Agosto 2022



L'INSOSTENIBILE IMPREVEDIBILITA’
DEI VACCINI COVID-19

1) Farmacologia dei vaccini a RNA
Ovvero: giocare a dadi con la spike

2) Analisi di laboratorio negli studi autorizzativi
Cosa comporta il fatto che non siano state svolte?

3) Curare il COVID-19

Ruolo delle cure nella valutazione dell’efficacia vaccinale



L'INSOSTENIBILE IMPREVEDIBILITA'
DEI VACCINI COVID-19

1) Farmacologia dei vaccini a RNA
Ovvero: giocare a dadi con la spike

2) Analisi di laboratorio negli studi autorizzativi
Cosa comporta il fatto che non siano state svolte?

3) Curare il COVID-19

Ruolo delle cure nella valutazione dell’efficacia vaccinale



Antigen expression-localization following cell transfection with S protein mRNA-
containing lipid nanoparticles (LNPs) used in anti-SARSCoV-2 mRNA vaccines
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infected. The viral infection process leads at the end to lysis of the the host cell and subsequent dumping of a
st lveheen gertingalotof questionsit  |oad of new viral particles - and these get dumped into the cellular neighborhood and into the bloodstream.

related (and veccine-related) topies,
thew, Theres been o eeent
v

.t They then have a clear shot at the endothelial cells lining the airway vasculature, which are the very focus of
(nnt coronaviras infection perse), an .
tissue. These are almost certainly log these two new papels'

in course full of vasculer tissue, and wh
by elfeets vothe vascular endutheliu

i the first study, hamsterswere e COTMMPATe this, though, to what happens in vaccination. The injection is intramuscular, not into the

o surface Spike protein. whileinthet  hloodstream. That's why a muscle like the deltoid is preferred, because it's a good target of thicker muscle
tissue without any easily hit veins or arteries at the site of injection. The big surface vein in that region is the
cephalic vein, and it's down along where the deltoid and pectoral muscles meet, not high up in the shoulder. In
earlier animal model studies of mRNA vaccines, such administration was clearly preferred over a straight i.v.
injection; the effects were much stronger. So the muscle cells around the injection are hit by the vaccine
(whether mRNA-containing lipid nanoparticles or adenovirus vectors) while a good portion of the remaining
dose is in tl intercellular fluid and thus drains through the lymphatic system, not the dstream. That's

ince the lymph nodes are a major site of immune response. The draining lymph nodes for the

deltoid are going to be the deltoid/pectoral ones where those two muscles meet, and the larger axillary lymph
nodes down in the armpit on that side.

Now we get to a key difference: when a cell gets the effect of an mRNA nanoparticle or an adenovirus vector,it
of course starts to express the Spike protein. But instead of that being assembled into more infectious viral A

particles, as would happen in a real coronavirus infection, this protein gets moved up to the surface of the cell,
=

https://www.science.org/content/blog-post/spike-protein-behavior
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Mg or (C) 5.0 pg mRNA-LNPs by intradermal (i.d.),
intramuscular (i.m.), subcutaneous (s.c.), intravenous (i.v.),
intraperitoneal (i.p.) and intratracheal (i.t.) routes. Error bars
are standard error of the mean (SEM).

Pardi, N. et al. (2015) Expression kinetics of nucleoside-modified mRNA delivered in
lipid nanoparticles to mice by various routes. J. Control. Release. 217, 345-351
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Representative LN GC after mRNA vaccination showing hematoxylin
and eosin staining (upper left), four-color Codex staining (lower
left), in situ hybridization of a SARS-CoV-2 mRNA vaccine-specific
probe (upper right [lower magnification] and middle right [greater
maghnification]), and immunohistochemical (IHC) staining for spike
antigen (lower right). Vaccine mRNA probe hybridization was
visualized by colorimetric development with Fast Red chromogen,
and positive IHC staining for spike antigen was visualized as
granular brown color from 3,3’-diaminobenzidine (DAB) reagent.

Réltgen, K. et al. (2022) Immune imprinting, breadth of variant recognition, and germinal center
response in human SARS-CoV-2 infection and vaccination. Cell 185, 1025-1040.e14

Representative in situ hybridization of an RNAScope
control probe (left panels) and SARS-CoV-2 mRNA
vaccine-specific probe (middle panels) within ipsilateral
axillary core needle LN biopsies of female patients 7-
60 days after second mRNA-1273 or BNT162b2 dose.
Probe hybridization is indicated by red chromogen spots.
IHC signal for spike antigen (right panels) is detected as
granular brown staining.
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SARS-CoV-2 spike-dependent platelet activation in COVID-19
vaccine-induced thrombocytopenia
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Figure 2. Flow cytometry of IgG binding to the platelet surface. Platelets
incubated with plasma sample from our patient (green) failed to show IgG binding
with exogenous spike protein administration (red). Negative buffer control (black)
and positive Glanzmann thrombasthenia (blue) are shown for comparison.

Appelbaum, J. et al. (2022) SARS-CoV-2 spike-dependent platelet activation in
COVID-19 vaccine-induced thrombocytopenia. Blood Adv. 6, 2250-2253
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Figure 3. (I) Distribution of mapped RNA-seq reads across spike mRNA. (1) PCR validation of vaccine
spike mRNA expression in the patient's muscle tissue biopsy samples one-month post-vaccination.
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SARS-CoV-2 S1 Protein Persistence in SARS-CoV-2
Negative Post-Vaccination Individuals with Long COVID/

PASC-Like Symptoms
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Abstract A

Background

We sought to determine the immunologic abnormalities in patients following SARS-CoV-2 vaccines who
experience post-acute sequelae of COVID-19 (PASC)-like symptoms > 4 weeks post vaccination. In addition,
we investigated whether the potential etiology was similar to PASC.

Design:

We enrolled 50 post-vaccination individuals who experience PASC-like symptoms, 10 healthy individuals,
and 35 individuals post-vaccination without symptoms. We performed muitiplex cytokine/chemokine
profiling with machine learning as well as SARS-CoV-2 S1 protein detection on monocyte subsets using flow
cytometry and mass spectrometry.

Results

We determined that post-vaccination individuals with PASC-like symptoms had similar symptoms to PASC
patients. When analyzing their immune profile, post-vaccination individuals had statistically significant
elevations of sCD40L, CCLS, IL-6, and IL-8. SARS-CoV-2 S1and S2 protein were detected in CD16 +
monocytes using flow cytometry and mass spectrometry on sorted cells.

Conclusions

Post-vaccination individuals with PASC-like symptoms exhibit markers of platelet activation and pro-
inflammatory cytokine production which may be driven by the persistence of SARS-CoV-2 S1 protein
persistence in intermediate and non-classical monocytes.

Immunology CcoviD-18 PASC long COVID long haulers SARS CoV-2 $1 protein

non-classical monocytes CCRS fractalkine

https://www.researchsquare.com/article/rs-1844677/v1
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No grade 1 or greater change in routine clinical laboratory yalues or laboratory abnormalities

were observed for most participants after either of the BNT162b1 vaccinations. Of those with

laboratory.ehanges, the largestchanges were decreases.in the lymphocyte count after the
first dos a out of 12 Youtofll)a - out of 12) of participants who

received 10 pg, 30 pg and 100 pg BNT162b1, respectively. One participant each in the 10-pg

(8.3% (1out of12)) and 30-pg @6 (1out of 11)) groups and 4 participants in the 100-pg group

A2
(33.3% (4 out of 12)) had grade 3 decreases in the lymphocyte count. These decreases in

lymphocyte count after the first dose were transient and returned to normal 6-8 days after
vaccination (Extended Data Fig. 1). In addition, grade-2 neutropenia was noted 6-8 days after
the second dose in 1 participant each in the 10-ug gn&p_g_@m&bl groups. These two
participants continue to be followed in the study, and no adverse events or clinical

manifestations of neutropenia have been reported to date. None of the post-vaccination

abnormalities observed were associated with clinical findings.

https://www.nature.com/articles/s41586-020-2639-4
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There is an urgent need to assess any patterns of clinical laboratory findings
occurring in subjects before and following vaccination, as it could be of major help:

- in the assessment, prediction and prevention of individual risk, allowing the
identification of subgroups of individuals who are at particular risk for AE as
well as the better understanding of the pathophysiological mechanisms
underlying specific AE;

- in the evaluation of suspect AE following vaccination, contributing to the
definition of any eventual relationship between AE and the vaccines and
encouraging the spontaneous reporting of the AE to the pharmacovigilance
systems;

- in general, in reassuring the public about the safety assessment process of these
COVID-19 vaccines, consequently leading to a more safe and effective use of
these vaccines and to the overcoming of vaccine hesitancy.




L'INSOSTENIBILE IMPREVEDIBILITA'
DEI VACCINI COVID-19

1) Farmacologia dei vaccini a RNA
Ovvero: giocare a dadi con la spike

2) Analisi di laboratorio negli studi autorizzativi
Cosa comporta il fatto che non siano state svolte?

3) Curare il COVID-19

Ruolo delle cure nella valutazione dell’efficacia vaccinale



1

REPORT ESTESO [SS

COVID ag: SCRVECGLIANZA, MPATTODELLE
INFEZIONI ED EFFICACIA VACTINALS

Agialomamenta nazianale
12/ ORAAG22 = cre 1200

DATA MRS CHEINS w82z

P00 62LEING SN0 O SIS FADa ST opesio 2aN

 —

TABELLA 5 - TASSO DI INCIDENZA DI DIAGNOSI DI INFEZIONE DA SARS-CoOV-2, DI OSPEDALIZZAZIONE, DI RICOVERO IN TERAPIA INTENSIVA E DI DECESSO PER
100.000 E RISCHIO RELATIVO PER STATO VACCINALE E FASCIA DI ETA

Tasso (per 100,000) Rischio relativo
Non vaccinati Non vaccinati
Gruppo Fissla Non Vacc‘!;ﬂ C9% Va:m EOR Vaccinati con ciclo rispettc a rispetto a Non vaccinati rispetto a
\acoisa oS a0 completo » dose vaccinati con ciclo | vaccinati con ciclo | vaccinali can ciclo completo
»120 i mi arni aggluntivasboost pleto »120 completo =120 + dose aggluntiva/booster
R gl giomi giorni
249 25474 1E5LE 2a720 24066 18 11 12
40-62 25545 21734 37055 27106 12 o 0B
Dlagnosi tra =
15/07/2022- By 34483 42335 33206 27545 08 10 13
14/ 08¢ paz 80+ 51000 23652 20372 3056 3z 19 21
Totale | 31249 25462 31520 26034 12 10 12
2-39 3G 134 6.2 12,58 Z4 z0 28
Diagnosi ira a0-59 %8 1B 300 150 18 0o 17
0L/07/2022- 35 :

31/07/2022 60-70 1630 g58 975 513 18 16 30
ospedalizzazions | 69 11244 3015 3824 2244 a7 29 59
Totale 1535 597 =7 4a2 26 21 37
239 ek} 0.4 07 o4 22 13 2z
Dlagnosi tra 4559 17 07 49 o8 24 04 23

01/07/2022- 5 ” S 76
g o B0-78 130 57 L7 29 2 78 45
con ricovern in Tl H0- 285 19 g 54 7L 1% 53
Totalo 66 22 33 a5 3o 20 42
=34 02 ot 0.0 a1 20 It 2.0
Diagnosi tra 40-59 2R 07 0,0 0h 30 Inf 44

24/06/2022- ‘ z
247073022 670-79 zg L} EUR(] 2 s 16 1. 148
con decesso 80 w2 752 got 482 44 an &8
Totale 334 0.6 1.8 58 15 28 6.0

s Har magoon detac! vedens Motz matodo.ogca pa(ag'a“o 4
2 telative alla napolazione commlesalvs {Tilale'! ecuivale al tassn stancdrdleogio rappiln alla popelasione 2033 (tias /7demodstaLit’)

Il tgso di incidenza degli ultiny 30 giorn potrebbe eszena satinstimato In quonto corsidan o nachio tul

i persang, tranne guslle che soro stote ougnosticnts o npartate stlo sorveglionz megll ultirm 3 mest &

<ausa dall eizvato sumero di nuove infezioni speseo nen diagnostcate ¢ autedizgnesticats & quing non portate alla sorveglanea, || numere delle parsone 2 tischio corsderate pat il calocio dal 350 di

reldenta & quindl verosimilmene soviastimato. (0 particolirs sesle fasce 13

dir alire 120 ginrmi Par regglon deliagll varens Mot maladaoingics pavageafo 4)

Prodotto dallistiiuto Superiore di Sanitd (I55), Roma, 17 agesto 2022
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REPORT ESTESO [SS

COVID ag: SCRVECGLIANZA, MPATTODELLE

INFEZIONI ED EFFICACIA VACTINALE

Agialomamenta nazianale
1\2/ORAA022 = arg 1200

DATE MRS EENE wicddnas

P00 62LEING SN0 O SIS FADa ST opesio 2aN

https://www.epicentro.iss.it/coronavirus/bollettino/Bollettino-sorveglianza-integrata-COVID-19_17-agosto-2022.pdf

Gruppo

Diagnosi tra
15/07/2022-
14/08/2022

Diagnosi tra
01/07/2022-
31/07/2022
con
ospedalizzazione

Diagnosi tra

01/07/2022-

31/07/2022
conricoveroin Tl

Diagnosi tra
24/06/2022-
24/07/2022
con decesso




Gruppo R | N
vacci
REPORT ESTESO ISS 12-39 2.04
S e Dagnositra | 28
Agalomamenta nazianale 15/07/2022- 60-79 344
12/ ORFA02 = arg 1200 ulos/zozz 80+ 510
' o Totale | 3.
12-39 31,
Diagnosi tra 40-59 25
01/07/2022-
31/07/2022 60-79 153
con
FOO0 6L SINTA0TT O) SN TSI, PATI S ogeato 2 ospedauzzaZione 80* 1124
Totale 153
12-39
Diagnosi tra 40-59
01/07/2022- 60- 1
31/07/2022 =70 4
conricoveroin Tl 80+ 28
Totale 6,
12-30 Q,
Diagnosi tra 40-59
24/06/2022- A 1
24/07/2022 60-79 9
con decesso 80+ 327
Totale 33
Note: Per maqggiori dettagli vedere Nota

https://www.epicentro.iss.it/coronavirus/bollettino/Bollettino-sorveglianza-integrata-COVID-19_17-agosto-2022.pdf
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L'INSOSTENIBILE IMPREVEDIBILITA’
DEI VACCINI COVID-19

1) Farmacologia dei vaccini a RNA
Ovvero: giocare a dadi con la spike

2) Analisi di laboratorio negli studi autorizzativi
Cosa comporta il fatto che non siano state svolte?

3) Curare il COVID-19

Ruolo delle cure nella valutazione dell’efficacia vaccinale






