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AnAwon Zupdepoviwv
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O gppoAiacpoc evavtt tou SARS-CoV-2 givatl anmoAUTwe anopaitntoc:
MRNA gupoAwla

BNT162b2! mRNA-12732
Table 2. Vaccine Efficacy against Covid-19 at Least 7 days after the Second Dose.* Placebo mRNA-1273
Subgroup (N=14,073) (N=14,134) Vaccine Efficacy (95% Cl)
Posterior no, of eventsftotal no.
Vaccine Efficacy, % Probability Alf patients 185/14,073 11/14,134 -% | 941 (393-968)
(95% Credible  (Vaccine Efficacy Age i
Eﬁicacy End Point BNT162b2 Placebo Interval):}: )3096)5 =18 to <65 yr 156/10,521 7/10,551 _.E 95,6 (90.6-97.9)
) _ i 265 yr 29/3552 4/3583 —— | 864 (61.4-952)
No. of Surveillance No. of Surveillance Age, risk for severe Covid-16 '
Cases Time (n)} Cases Time (n)§ 18 to <65 yr, not at risk 121/8403 5/8396 -8 959(50.0-983)
(N=18,198) (N=18,325) 18 1o <65 yr, at risk 35/2113 2/2155 —_— 94.4 (76.9-98.7)
=65 yr 29/3552 4/3583 _— 86.4 (61.4-95.2)
Covid-19 occurrence at least g 2.214 (17 411) 162 2.222 (17,511) 95.0 (90.3-97.6) >0.5999 Sex f
7 days after the second Male 87/7462 4/7366 —=!  95.4(87.4-983)
dosein participants with- Female 98/6611 716768 — H 93.1 (85.2-96.8)
out evidence of infection At risk for severe Covid-19 E
[N=19,965) (N=20,172) Yes 43/3167 4/3206 —— 909 (747-967)
No 142/10,906 7/10,928 —4= | 95.1 (89.6-97.7)
Covid-19 occurrence at least 9 2.332 (18,559) 169 2.345 (18,708) 94.6 (89.9-97.3) >0.9999 Race and éthnic group ¢
7 days after the second White 144/8916 10/9023 - | 932(87.1-964)
dose in participants with Communities of color 41/5132 1/5088 —&  975(822-997)
and those without evidence r . T T {
of infection 0 L 0 75 100

1. Pollack FP, et al. N Engl J Med. 2020 Dec 31;383(27):2603-2615.
2. Baden LR, et al. N Engl J Med. 2021 Feb 4;384(5):403-416.



‘E€¢ovdetepwtika avriowporta o€ 309 vuyLleic UYELOVOULKOUC 9 MNVEC
META TOV MANPN EUPOALOOHO ME TO EUPOALO0 BNT162b2
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H tpitn (booster) ektofe el Touc TITAOUC TWV EEOVDETEPWTIKWV
OLVTLOWHATWV
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Tt cupBaivel OpWC ME TIC LeTaAAAeLC?
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E€oudeTEPWTIKA AVTIOWHATO HETA TOV EMBOALacHO R/Kat petd COVID-
19 kot peTaAAaéeLc
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E¢oubdetepwtika aviiowpota peta dUo 66csic mMRNA epfoAiov Kot
omicron
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H peitwon avtn 6ev odeiAetal o avaAoyn HELWGON TWV AVILOCWHOTWV
gvavtL Tou S-RBD tn¢ omicron
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H tpitn 660n (booster) pe mMRNA gpuBoAla avéavel tnv e€oudetEpwon
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H tpitn 860on (booster) pe to epBoAio Pfizer/BioNTech auvavel
Spapatika tnv e€ovdeTEpwon tnc omicron
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Booster 60on pe ta dtadopa
eMBOALa KOl E€oUdETEPWON
TNC omicron
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Booster 60on pe ta dtadopa epPoAia kat eEovdeTEpwWon TNC omicron
(n booster 60on pe MRNA supoAwa)
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Tpitn 60on (booster) pe MRNA gpBoAla Kot omicron

SARS-CoV-2 variant

spike mutations

Nevutralization of pseudovirus Infection efficiency
by mRNA vaccinees of pseudovirus

wild type
RBD —

/
S

2-dose 1-3x 3-dose Wild type
} i}‘ N v'_IT }}} 1;; inf?}::ﬁvify &

RE S Y S B
NEER Y
phe o phe

* * 10" * * 293T-ACE2 target cells

Delta

9 mutations

»
e e,

‘e

2-dose 3-9x 3-dose Delta

AT AR mew
EEE IR
I R
P

& " * * 293T-ACE2 target cells

2x infectivity

Omicron
34 mutations

oM‘ 3

> iR
ool ~-.L »
&N e

101
2-dose 19-27x 3-dose Omicron
| — | A 5 e
i}}? M}* 4x infectivity
104 s - s

10°

"r
: 4
€™ D]
4 .y

;:'.\ Q 4 e ’ o - ~ 5
PRW ey & XY i
W o t4
4 — Noneut. 293T-ACE2 target cells
I = detected

Garcia-Beltran WF, et al. Cell. 2022 Jan 6:50092-8674(21)01496-3



Tpitn 60on (booster) pe MRNA guoAla kot omicron: YmoOeon yia tnv
npootacia
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Moco drapkei n aviyvevon uPnAwv TITAWV AVIIGWUATWY RETA TNV
Tpitn (Mpwtn evioyutikn) 66on;
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SARS-CoV-2

Bioinformatic analysis
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COVID-19 mRNA vaccines help protect

Adults who received 3 doses of a COVID-19 vaccine were

94% less likely to be put on a ventilator or die

from COVID-19 compared with adults who were not vaccinated

Morbidity and Mortality Weekly Report/ March 25, 2022 / 71(12);459-465
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TL ylvetoul e 6cou¢ voonoav ano omicron; Motot ot titAot e§oudeTEpWTIKWYV
OLVILOWMNATWY OE OXECK HE TOV EUPBOALACHO Kol TPONYOUREVN vOoonon HE AAAO
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Apa tnyaivoupe npog 4" §6on tov epPoliou; Av vau o€ moLoug;

1,285,003 Persons =60 yr of age were eligible for
dose 4 of the vaccine by the end of the study period

l
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TiavadeEpeL n EE pexpL onpepa?

In 2009, a study published in PLOS One explored how repeated vaccination with the same antigen at short
intervals (‘booster shots’) can overstimulate the immune system, inducing autoimmune processes, as a natural
consequence of normal immune response when stimulated maximally beyond the system’s self-organised criticality.
Among other things, antibodies against one’s cells result from gene re-expression mutations, as this research showed.

(epwtnon oto Eupwtraiké KoivoouAio 16.12.2021)

 12.1.2022 European Union regulators warned that frequent Covid-19 booster
shots could adversely affect the immune response and may not be feasible

* Repeat booster doses every four months could eventually weaken the immune
response and tire out people, according to the European Medicines Agency.

* Instead, countries should leave more time between booster programs and tie
them to the onset of the cold season in each hemisphere, following the blueprint
set out by influenza vaccination strategies, the agency said.


https://www.bloomberg.com/quote/7535532Z:LN

Tt oupPaivel otoug acBeveic pe kakonOeLec?

H avtiowpatikn anavinon otov ELPoALOGUO Elval ULKPOTEPN OE
og0eveic pe AeppoimeprmAootikd NeomAdopata (XAN kat MuéAwpa)

Humoral responses to COVID-19 vaccines are impaired in patients with hematologic cancers

Antibody response ~15 days after second dose of BNT162b2

Antibody response 22 days after first dose of BNT162b2 (BioNTech)
(BioNTech) COVID-19 vaccine in CLL vs. controls?

COVID-19 vaccine in patients with multiple myeloma vs. controls?
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1. Herishanu Y et al. Blood 2021; 137 (23): 3165-3173. 2. TerposE et al. Blood 2021;137(26):3674-3676.



AVTIOWHOTIKA QIAVINOoN Kol AVIIHUEAWMOTIKA Ogpareia
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904

70+

60+

Clinically relevant inhibition

50..............-----.-..-.--..

30 Positivity
*e ‘::‘ 0::0

20+ @

R I R R R R R R R N R R

! p=0.001 I p=0.005"

Variable

Age

Gender
Males (reference)
Females

BMI

Disease type (vs.
controls)

Multiple myeloma
MGUs

Smoldering multiple
myeloma

ISS
Stage | (reference)
Stage Il
Stage Wl
RISS
Stage | (reference)
Stage |l
Stage Il
Myeloma type
19G (reference)
IgA
IgM
KLC
LLC

Lymphopenia (<1000
cells/em3)

Immunoparesis
IgA <70 mg/dl
IgM =40 mg/dl
IgG<700 mg/d|

Treatment type

Off-treatment (reference)

Anti-BCMA-based
regimens

Antl-CD38-based
regimens
PI/IMID-based
combinations

Lenalidomide
maintenance

Terpos E, et al. Blood Cancer J 2021;11(8):138

Univariate
analysis
OR, 95% Ci

0.99, 0.98-1.01

0.6, 0.4-0.9
1.03, 0.98, 1.09

3.7, 24-5.7
08, 03-25
2.8 1.3-58

0.76, 0.4-1.4
15, 08-3

1.7, 08-35
1.7, 06-5.1

107, 05-23
075, 0.1-47
1, 04-25
1.9, 0.7-35
3.5, 1.8-6.7

2.9, 1.8-4.4

1.7, 04-3.1

24, 1.7-51.1
2.9 1.2-7.1
1.8 08-43

09, 03-26

Multivariate
OR, 95% <l

Omitted due to
collinearity

7.6, 14-42.4

24, 2.9-62*



H kuttapikn avooia pecw CD4 T-kuttapwv eivat oxeO60V HNdEVLIKNA
o€ acBeveic mov SV MOPAYOUV QVTLIGWHATO LETA TOV EUBOALOLCHO

SARS-CoV-2 Specific CD4 T Cell Responses
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e
<0.0001 co—— s odo—tmmms bomyes—
IFNy TNFa IL-2

@ Healthy Controls with detectable anti-Spike 1gG Antibodies n=12
@ MM patients with detectable anti-Spike IgG Antibodies n=27
@ MM patients with undetectable anti-Spike IgG Antibodies n=18

0.001

% CD154+ Cytokine producing CD4 T Cells

Aleman A, et al. Cancer Cell. 2021 Nov 8;39(11):1442-1444.



H avtiowpotikn anavinon o€ aacBeveic pe XAN kal Asepdpwpata

META TOV MANPN ELPOALOLGHO TOUC

. cancers

by

Article

Poor Neutralizing Antibody Responses in 132 Patients with
CLL, NHL and HL after Vaccination against SARS-CoV-2:

A Prospective Study

Evangelos Terpos 'f(

', Maria Gavriatopoulou ¥, Despina Fotiou !, Chara Giatra ?, loannis Asimakopoulos *,

Maria Dimou ¥, Aimilia D. Sklirou 77, loannis Ntanasis-Stathopoulos ', Ismini Darmani ?,
Alexandros Briasoulis !, Efstathios Kastritis |, Maria Angelopoulou 3 loannis Baltadakis 2,
Panayiotis Panayiotidis ¥, Ioannis P. Trougakos ', Theodoros P. Vassilakopoulos *, Maria Pagoni *

and Meletios A. Dimopoulos '

Number of Patients (Male/Female, n)

n =132 (66/66)

Age (yrs), mean £+ SD

64.6 = 143

NHL
HL

CLL (symptomatic/asymptomatic)

n =57 (43%)
n=22(17%)

Patients on active treatment at the time
of vaccination

n=45/132(34"%)

Type of therapy

Rituximab-BTKi: 4/45 (9%)
Rituximab-based: 16/45 (35.5%)

BTKi-based (ibrulinib, acalabrulinib): 18/45 (40%)

Other (ABVD, bcl-2 inhibitor): 7/45 (15.5%)

Comorbidities

Pulmonary disease: 3.2%
Diabetes mellitus: 14.4%
Autoimmune disease: 1.6"%
Cardiovascular disease: n = 37%

Immunoglobulins, median, IQR mg/dl

lgG: 931 (799-1100)
IgA: 106 (70-180)
IgM: 35 (25-65)

Total lymphocyte count, median, IQR
cells/mm?

1910 (1200-3400)
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Mapayovtec mov oxetilovtal LE TNV OVTLIGWUOTLKA AmAvVTNon G&
acBeveic pe XAN kal Aspdpwpata

Variables Univariate (OR, 95% CI) Multivariate * (OR, 95% CI) p-Value
Age 0.99, 0.97-1 -
Gender
Male (Reference) -
Female 1.34, 0.8-2.2
Body Mass Index 1.03, 0.95-1.1 -
Lymphopenia 0.96, 0.35-2.6 -
Immunoparesis (decreased g-globulins) 0.56, 0.04-7.44 -
Symptomatic disease 0.34,0.3-3.9 -
Disease type
Non-Hodgkin lymphoma (Reference) (Reference)
Hodgkin lymphoma 47,1.4-15.6 49,1.3-184 p=0.019
Chronic lymphocytic leukemia 1.06, 0.46-2.4 0.96, 0.4-2.5
Active treatment 0.14, 0.06-0.35 0.15, 0.05-0.42 p <0.001
- Rituximab in the last 12 months 0.27, 0.1-0.7 0.33, 0.1-1.1 p=0.07
Treatment type
No treatment (Reference)
Bruton’s tyrosine kinase inhibitors (BTKi) 0.54, 0.2-1.5
Rituximab 0.2, 0.06-0.8 -
Combination (BTKi-Rituximab) 1,0.8-1.2
Chemotherapy 1.24, 0.26-5.9

Terpos E, et al. Cancers 2021;13(17):4480



Mapayovtec mov eMOPOUV O€ YUMLKN KOl KUTTAPLKN aVOoola O€
AepdoinepnAaoTIKA VEOTTAGOHATO KOl HUEAWMOL
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Lim SH, et al. Nat Cancer. 2022 Mar 24. doi: 10.1038/s43018-022-00364-3.



Moco kKwvduvevouv ot epBoAlacpevol Kapkivoradeic pe duo

dooelc epBoAiov aro COVID-19;

A

C

Therapeutic Drugs

Proteasome inhibitors
Immunomodulators
CART-cell therapy
Monoclonal antibodies
Cyclin-dependent kinase inhibitors
Alkylating agents
Antimetabolites

Enzyme inhibitors

Tyrosine kinase inhibitors
Topoisomerase | inhibitors
Antimitotic agents

Immune checkpoint inhibitors

Antitumor antibiotics

B-cell-depleting monoclonal antibodies

Plant alkaloids

Immunosuppressants

Adjusted OR (95% CI)
10.28 {6.20 10 17.05)
6.19{4.07 10 9.36)
5.81 (0.15 to 226)
2.33{1.67 10 3.21}
1.53 {0.46 10 5.01)
1.20 {0.74 10 1.93)
1.16{0.79 10 1.71)
1.13(0:563 t0 2.47)
1.05{0.56 10 1.96)
0.86 {0.15 10 4.98)
0.70{0.33 10 1.53)
0.66 {0.27 10 1.62)
0.61{0.22 t0 1.74)
0.48{0.13t0 1.77)
0.45 (0.05 10 4.07)

Adjusted OR (95% Cl)

Medications without major immunosuppressive effects (ref)

Medications with major immunosuppressive effects
Bone Marrow Transplantation

No records (ref)
Within 6 months
Six months to 1 year

Over 1 year

2.03(1.75 10 2.34)

Adjusted OR (95% Cl)

5.30 {2.90 10 9.07)
3.81(2.10 10 6.48)
6.81 {4.66 10 9.74)

P
<.0001
<., 0001
3188
<.,0001

3663
3663
3663
7188
.8280
8280
.3188
3188
3188
.3188
3663
p

< .0001

<.0001
<.0001

i

e

‘e

m

——
———

—_—

S——

—_——

0.062 0.25

Ll

1

L} L] 1 T L Ll 1

2 4 B 16 32 64128

Adjusted OR

6,860 breakthrough cases
Our results showed that
patients with hematologic
malignancies, especially
multiple myeloma, were at a
higher risk for breakthrough
infection compared with
noncancer patients or patients
with solid tumor.

Song Q, et al. J Clin Oncol. 2022 Mar 14:1C02102419.



H tpitn 660n oto MoAAanAoUv MuéAwpa

57 (34%) patients
had not developed a
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TerposeE, et al. Blood. 2022 Mar 3;139(9):1409-1412



H enidpaon tng tpitnc (booster) d60onc 6 YUMLIKA KOl KUTTOPLKNA
ovooia ot AepdpoUmeEPMAACTIKA VEOTTAAOHOTO

chronic lymphocytic leukemia (n = 13), B cell non-Hodgkin lymphoma (n = 14), and multiple myeloma (n =
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H tpitn 600N o€ cupumayeic OYKou¢ Kat N eENidpacn TG oTLC
METAAANAEELC

Solid Tumor Type Lung 15 30.0%
Breast 20 40.0%
Gastrointestinal 5 10.0%
Genitourinary 5 10.0%
Melanoma 3 6.0%
Thymic carcinoma 1 2.0%
Sarcoma 1 2.0%
A - C
Two-dose vaccination Booster dose vacanation
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Zeng C, et al. Cancer Cell. 2021 Dec 30;S1535-6108(21)00688-7.



H tpitn 600N o€ cupumayeic OYKou¢ Kat N eENidpacn TG oTLC
HETAAAAEELC — 0 pOAOC TNC Bepameiac

E

Two-dose vaccination Booster dose vaccination
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Zeng C, et al. Cancer Cell. 2021 Dec 30;S1535-6108(21)00688-7.



JUMITEPACLOTOL

* O nAnpnc epBoAtacuoc (dvo dooelcg) be Ppalvetol va e€EOUOETEPWVEL LKOVOTIOLNTLKA TO
LETAAAOQYLEVO OTEAEXOC Omicron, e Tapoywyrn €€0USETEPWTLKWY AVTILOWHUATWY EWCE KoL
25 dpopéc pKkpOtTEPO aplOUO o€ oxeon ME To oteAexoc tng Wuhan, mapd to yeyovoc otL ol
TITAOL TWV AVTLIOWHATWY EvavTL TNS S-RBD daivetal va mapapevouv o upnAa emnimeda.

 Ta mRNA guoALa elval TTLO ATTOTEAECUATLKA aTto Ta EBOALa Ttov Baoilovtol o€
adevoiolc. H booster 60on pe mMRNA g oALo ektoéeUeL TOUC TITAOUG TWV
£EOUOETEPWTLKWV AVTILOWHATWV EVAVTL TNE omicron, ACXETA AtO TO EUPOALO TTOU apXLKAL
XPNOLULOTIOLNONKE.

e 0TO0O0 KOL QUTA HELWVOVTOL HE TO XPOVO, OTIWC KOl N TPOOoTOGLA TTOU TPOChEPOUV.

* MNapopola dedopeva €xouv napaxOei kol oe aoBeveilc pe aLLATOAOYLKEC KokorBeLeg Kot
OUUTTOYELC OYKOUC.

* [Mota n AUon? Eva epBoALo evavtL tng omicron f Twv VEwV TtapaAlaywv? MeExpL Tote o
gMPoALacHOC e 4" doon Twv euTtatOwv opadwy (Kot Twv avw Twv 60).
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