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Patients with hematologic malignancies are highly vulnerable to SARS-CoV-2
infection

Patients with hematologic malignancies are at risk for severe COVID-19

There is a higher incidence of COVID-19 infections in pts with lymphoprolipherative
disorders (limphomas, CLL, MM)

Increased COVID-19 morbidity is related to pts age and comorbidities

Vaccinated patients with lymphoma often fail to develop a sufficient antiviral immune
response

Liang W et al. Lancet Oncol. 2020 Williamson et alNature. 2020 -
Wang Q, et alBlood Rev. 2022 WHO. Living Guidance for Clinical Management of COVID-19. Accessed 15 July 2022
Fendler A, et al Nat Rev Clin Oncol. 2022 Pagano et al J Hematol Oncol (2021)

Gurion R, et al Haematologica. 2022 Visco et al. Blood Advances 2021



Covid-19 and hematologic malignancies

TABLE 1 COVID-19 in patients with lymphama and ather hematalogic malignancies

Retraspective, multicenter study
Observation peried: 3 m
To determine mortality and predictive factors of

In-patients with HM. N < 534 ({44% with

analysks
To compace the sutcomes of pts with HM,
N = 740 (33.7% with lymphomas) versus pts with

* Praspective. registry study
* To define mortality rate, prognastic factors

In- a0 out-patients with HM, N = 697 {69% with

Retraspective, multicenter study
To characterize presentation and cutcomes
Pis with lymphoma haspitalized for COVID-19,

Retraspective reglstry study
To define epdemialogy and predictoss of death

* In- and cut-patients with lymphoma, N - 177

Retraspoctive, multicenter study

* To examine prolonged length of stay in hospital

EPICOVIDHEA regstry survey

Study Design
Passamentl .
ot al, 200" o
.
mortality
.
ymahcmas)
Yi etal, « |
2020° .
no cances (N = 740)
Garcia-Suarez
et al,
2020" .
hyrmphicid malignancy)
Lamure etal, o
2020 .
.
L ]
Regalado .
Artamundi o
et al,
071"
Duléry et al, .
01"
and s determinants
* 111 lymphoma in-pts
Pagano et al. .
2021% .

To characterize epidemiclogy and predictors of
mertality

Ple with HM_ N < 3801; N = 1084 with NHL
N = 135 with HL

Demographic and clinical characteristics Mertality rate

Median age 68 (58-77) yr

63% make

Median CCI 4 (3-6)

SO% with severedcritical COVID- 1%

Median age: 56 versus 54y

Male pender: 5346% verss 541%
ZB.7% versus 19.6% with severe/orit-
ical COVID-19

Median age 72 {IQR 60-79) yr
&% make

5% oo active treatment for HM
2% with severe/critical COVID-19

Muodian age. 67 (19-92) yr
6% make

T2% with comorbidities

44% with lymphoma complete
remission

Median age 70 {IQR 54-77) yr
55.9% male

>70% with comerbid ties

49.7% on active treatment for
lymphoma

B6.3% hespitalized due to COVID-19

Muodian age. 65 y
71% treated for ymphoma within 1 yr
12% with relapsed
Ilymphoma

Mudian age 65 (54
58.5% male

30B% with campk
HM: 51.6% with &
63.8% with severe

Visco et al,
20277

A

R T Y DN GO W TR

o 37%

Predictars of mortality

Older age

Pragressive HM (HR 210, 95% C1 1.41
312

HM type indalent ymahoma HR 2,19, 95%
Cl 1.07-448: aggressive lymphoma, HR
254 95% C1 1.34-489)

Severe/critical COVID-19 (MR 4.06, 95% CI
273-609)

o CFR 13B% versus 68% p -~ 00001; NA

108% for NHL and 148% for HL

* Significantly warse COVID-19
outcomes for HM pts versus pts with no
cancer

. 33%

. 34%
o 30-d O6, 71% (95% CI 42%-81%)

. 345%

* &om sunival 69%

Age 240 yr

2 comerbidties

AML versas NHL

Lymphoma treatment with mAb versus no
treatement

Age 270 ye (HR 287, 95% CI 1,20-485,
g~ 002

Relagsed/refractory ymphoma (HR 2,54,
95% C1 1.14-5.66, p - Q02}

Age > TOyr

Comarbidities

Active disease (vs complete response, HR
2770 (95% C1 1,143-6,712 p = 0024])

Recent anti-CDZ0 therapy was associated
with prolonged stay in hospital and higher

o Multicenter retrospective stucy ang amalysis of  « Mechin age, 63 (19-94] yr

59% male

A45% with complete remsion of
Fymphoma

575 of hosphtalizes pts Pad severe/
critical COVID-19 versuns 5% of out
P

prospectively collected data

o To emily prodictens of death

® In-and cut-patierts with ymphoma, N
IN = 448 in-pts, N = 358 out-pts)

uie"

Passamonti et al.
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Review Hematological Oncology. 2022

o Ouerall, 195%
o A% for inpts
o 35% for cutopts

Age > &5 yr

Male pondey

ALC < £50 x 10"
Phtelets < 100 « 10°A
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COVID 19 Epidemiology in HM

COVID 19 outcome in HM

Sequelae of COVID 19 infection in HM

COVID 19 antibody responce in HM

Managment of HM in the COVID 19 era
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COVID-19 infection in adult patients with hematological malignancies:
a European Hematology Association Survey (EPICOVIDEHA)

Pagano et al. J Hematol Oncol (2021)

EPICOVIDEHA: Epidemiology of COVID-19 Infection in Patients with Hematological Malignancies
International open web-based registry for patients with HM infected with SARS-CoV-2

A prognostic model for patients with lymphoma and COVID-19:
a multicentre cohort study

Visco et al.

Italian Hematology Alliance on COVID-19 (ITA- HEMA-COV)
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COVID-19 infection in adult patients with hematological malignancies:
a European Hematology Association Survey (EPICOVIDEHA)

Pagano et al. J Hematol Oncol (2021)

Multinational project aimed to collect COVID-19 cases occurring in HM patients in 2020
A survey was performed on behalf of the Scientific Working Group Infection in
Hematology of the European Hematology Association (EHA) e objective was to assess
epidemiology and outcomes of COVID-19 in HM patients
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132 centers

- 4117 cases
Geographical distribution of patient reported to EPICOVIDEHA 1084 Lymph omas
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EPICOVIDEHA

Primary objective: to assess the epidemiology and the outcome of HM affected by
COVID- 19

Secondary objectives: to estimate COVID disease severity
To evaluate hospitalization requires
Frequency of pre-existing comorbidities
Overall case-fatality rate
Treatment of the HM (off/on)
Type of therapy (i.e., chemotherapy, immunotherapy, targeted
therapy, hematopoietic stem cell transplant [HSCT]).

Pagano et al. / Hematol Oncol (2021)



Baseline hematological malignancies n %
j Acute lymphoid leukemia 169 44 e ™ ﬂ .
Chronic lymphoid leukemia 474 125 222 a5 T
Acute myeloid leukemia 497 131 n %
Chronic myeloid leukemia 161 4.2
E P I CO\ Myelodysplastic syndrome 279 73 Sex
Low-intermediate risk 138 36
A total ¢ Highrisk .8 .3 || Female 1579 415
countrig ot stated 93 24 || Male 2222 585
| Hairy cell leukemia 23 06 | Age, median (IQR) [range] 65 (54-74), [18-65]
su r.Vey q Hodgkin lymphoma 135 36 iAisi
: Comorbidities
cases, 1 Non-Hodgkin lymphoma »‘ 283 Chronic cardiopathy 30.1
Indolent 467 13.1
Aggressive 516 136 Chronic pulmonary disease 614 16.2
Not stated 71 19 Diabetes mellitus 620 16.3
Essential thrombocythemia 69 1.8 Liver disease 167 4.4
Myelofibrosis 122 32 Obesity 345 9.1
Polycythemia vera 70 18 . ) '
Systemic mastocytosis 6 02 Renal impairment 325 86
Multiple myeloma a E— = 125
Amyloidosis 8 Status 385
Demograph Aglastic anemia 2 Controlled disease 1760 [N p—
of enrolled patentsarcouvio-TyaragnosTs o
Complete remission 1170 308
Partial remission 590 155
Activedisease 1963
Pagano et al.  Hematol Oncol (2021) Onset 888 234
Refractory/Resistant 473 124
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Treatments for Hematological Malignancies at the onset of COVID-19 LIANA

n %

Last/ongoing treatment strategy before COVID-19

Immunochemotherapy 857

Targeted therapy® 607

Conventional chemotherapy 597 X

No treatment 538 141
Palliative/supportive measures 226 6.0
Immunomodulators 218 57
Allogeneic HSCT 173 46
Anagrelide/Hydroxyurea 145 38
Hypomethylating agents 141 37
Immunotherapy only 125 33
Autologous HSCT 74
Unknown 41 .
Other 28 0.7
CART 21 m
Radiotherapy 10 - oS
Summary of received treatment®

Chemotherapy 3178 836

In the last month 1979 521

In the last 3 months 523 138
Treatment ended >3 months 631 166

Not stated 45 12
Radiotherapy 186 S—Y s E—
Allogeneic HSCT 265
Autologous HSCT 292 A
CART 24 06
Other strategies 150 39

Pagano et al. ] Hematol Oncol (2021)
No treatment 538 142
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Clinical features of COVID-19 in our patient cohort

n
COVID-19 infection
Asymptomatic 675
Mild 658
Severe 1736
Critical 689
Unknown 43
COMID-19 test sample”
BAL 60
SARS-CoV-2 nasopharyngeal swab 3700
SARS-CoV-2 serclogy 86
Reason for COVID-19 test®
Pulmenary symptoms 1454
Pulmanary + extrapulmonary symptoms 831
Extrapulmonary symptoms 742
Screening 727
Unknown a7
Neutrophils level ot COVID-19 diagnosis®
<05 x 10%mm? 280
0.501-0.999 x 10%/mm’ 27
=1 x 10%mm? 2738
Lymphocytes level at COVID-19 diagnosis®
< 02 x 10%mm’ 344
0.201-0499 x 10°%/mm’ 538
> 05 x 10%mm?* 2367
Stay during COVID-1$
Admitted to hospital 2778
Length of hospital stay, median (IQR) [range] 15 (8-27), 1-235)
ICU 689

Length of ICU stay, median (IQR) [range] 11 (5-20), [1-111]
Invasive MV 449
Non-invasive MV 21

outcome of COVID-19
Death 1185
Observation time, median (QR) [range)

Reason for death®

Not related to COVID-19 125
Contributatle by COVID-19 155
Attrib 1o COMIC-19 843
Atributable to HM 328
Death due to other reasons 123
Death due to unknown reasons 78

89 (21-172), [0-436)

1738
173
457
181
11

16
673
23

383
219
195
19.1
12

74
5.7
720

6.1
142
623

138
58

312

33
41
222
86
32
21

Overall mortality rate by disease and trea

COVID disease was:
Severe in 45%

Critic in 18%

Mild 17%
Asimptomatic 17%

73% have been hospedalised

31% death:
for Covid 58%
HM 15%

Both 13%

Overall mortality

Survived n (%) Died n (%)
Baseline hematological malignancies
Acute lymphoid leukemia 125(74) 44 (26)
Chronic lymphoid leukemia 340(717) g -
Acute myeloid leukemia 298 (60)
Chronic myelcid leukemia 144 (89.5) S —
Myelodysplastic syndrome 161(57.7)
Low-intermediate risk 77(558) - s
High risk 26(542) 22(458)
Not stated 58 (62.4) 35(376)
Hairy cell leukemia 15(65.2) 8(348)
Hodgkin lymphoma 120(889) 15(11.0)
Non-Hodgkin lymphoma 739 (68.2) 345(31.8)
Indclent 354(713) 143(28.7)
Aggressive 337(653) 179(34.7)
Not stated 48 (676) 23(324)
Essential thrombocythemia 57 (826) 12(17.4)
Myelofibrosis 77 (63.1) 45(369)
Pelycythemia vera 56 (80) 14(20)
Systemic mastocytosis 5(834) 1(16.6)
Multiple Myeloma 458 (67) 226(33)
Amylcidesis 7(875) 1(125)
Aplastic anemia 14(70) 6(30)
Last/ongoing treatment strategy before COVID-19
Anagrelide/Hydroxyurea 106 (73.1) 39(269)
Conventional chemotherapy 423(709) 174(29.1)
Hypomethylating agents 58(41.2) 83 (58.8)
Immunotherapy only 89(71.2) 36(288)
Immunochemctherapy 595 (69.4) 262 (306)
Immunomedulators 139(638) 79(36.2)
Targeted therapy’ 453 (74.6) 154 (254)
Allogeneic HSCT 130(75.2) 43(248)
Autologous HSCT 54(73) 20(27)
CART 11(52.4) 10 (47.6)
Radiotherapy 9(90) 100
Palliative/supportive measures 122(56) 104 (48)
Other 17 (60.7) 11(393)

unkeown  Pagano et al. J Hemetol Oncol(2021)

No treatment

382(71)

156(29)
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Overall mortality predictors in COVID-19 HM patients

iFUNDAZIUNE

ITALIANA
LINFOMI

Univariable Multivariable

pvalue HR 95%0 pvalue HR 95% 0

e e In the multivariable analysis
- - Mortality impact factors : age, active disease, chronic
e B R cardiopathy, liver disease, renal impairment, smoking

eI S history, and ICU stay

ol o g o o Among HM, AML is the malignancy associated with a
o ; significantly high mortality

- Pt Neutrophil count > 0.5x109/mm3

s ‘ o lymphocyte count > 0.2 x 109/mm3 were protective
i::{,':: ] ; ‘ Pagano et al. J Hematol Oncol (2021)
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B March - May 2020 (n=1427) ¥ October - December 2020 (n=1773) LA
%%
15% 5 Overall mortality:
- 40,7% during the first wave(March-May 2020)
13% 24,8% during the second wave (October-December
2020)
10% p< li.,l'JkJUl)
8% : R 3,: :,: z
32 — © 32
. o3 - s
5% :5 - ~ ko
* s = s g
30/0 $:€ 3 : 3 ™N .o
35 2 R Y B (B
o B [ I ge pc Mn oo ss e o
Voo Dy v A& N SN
PN NEE ~2~‘g~©¢~<29‘x~v@v?
vy
Leukemia Lymphoma Ph-negative Plasma Other
myeloproliferative cell
diseases disorders Pagano et al. ] Hematol Oncol (202

Overall survival in the different HMS by time distribution (first vs. the second wave)
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Italian Hematology Alliance on COVID-19 (ITA-HEMA-COV)
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The ITA-HEMA-COV worked on behalf of all Italian societies dealing with hematology: Societa
Italiana di Ematologia, Societa Italiana di Ematologia Sperimentale, Gruppo ltaliano Trapianto

Midollo Osseo, Sorveglianza Epidemiologica Infezioni nelle Emopatie, and Fondazione ltaliana
Linfomi.

A prognostic model for patients with lymphoma and COVID-19:
a multicentre cohort study | € blood advances|

Carlo Visco,’ Luigi Marcheselli,> Roberto Mina,® Marianna Sassone,” Anna Guidetti,® Domenico Penna,® Chiara Cattaneo,’

Valentina Bonuomo,” Alessandro Busca,” Andrés José Maria Ferreri,* Riccardo Bruna,” Luigi Petrucci,” Roberto Cairoli,”®

Marco Salvini,"' Lorenza Berty,'' Marco Ladetto,'” Sofia Pilerci,'® Antonello Pinto,'* Safaa Ramadan,'® Francesco Marchesi,'®
Michele Cavo,'” Luca Arcaini.”3 Elisa Coviello.19 Alessandra Romano,20 Pellegrino Musto,?' Massimo Massaia,?? Nicola Fracchiolla,?>
Monia Marchetti,’> Annamaria Scattolin,?* Maria Chiara Tisi,”® Antonio Cuneo,?® Matteo Della Porta,?’ Livio Trentin,?® Marco Turrini,*®
Filippo Gherlinzoni,* Agostino Tafuri,?' Sara Galimberti,** Monica Bocchia,*® Valeria Cardinali,** Daniela Cilloni,**

Alessandro Corso,”® Daniele Armiento,®” Luigi Rigacci,*® Elettra Ortu La Barbera,® Carlo Gambacorti-Passerini,*® Giuseppe Visani,*'
Daniele Vallisa,42 Adriano Venditti,“' Carmine Selleri,** Annarita Conc:oni,45 Patrizia Tosi,"6 Francesco Lanza,*” Anna Candoni,48
Mauro Krampera,' Paolo Corradini,” Francesco Passamonti,''* and Francesco Merli®* on behalf of the ITA-HEMA-COV investigators




Table 1. by

Status Owerall n (%) Admitted n (%) Not-admitted n (%) Povalue
a4 (100] 460 155) I00 (45)

83 &7 57 <.001
19-94) 2092) (1994) Covariate n (%) 100-d Death % (95%CI) HR (95%) P-value
Gondor <001 COVID-19 severity
Mao Ll 20809 190 B9 Mild 500 (63) 9 (6:13) 1.00
Charlson Index <.001
Severe 227 (29) 38 (31-46) 4.67 (3.16-6.90) <.001
-6 188 (20} 123 (28) £3(19)
Critical 67 (8) 75 (61-87) 12.1 (7.82-18.6) <.001
Aremis D01
<12 gk 122 (18] 85 (22) 27 0% Hospital admission
Total ymphocytes No 382 (45) 5 (2-10) 1.00
= 140 (22) 106 {28) 35 (12) <.001 Yes 463 (55) 37 (32-43) 8.82 (5.18-15.0) <.001
Lymphoma status at COVID-19
21 (20} 147 1) 104 (27 % CR 368 (46) 16 (11-21) 1.00
:L $88 20 il 72 N o8 PR 135 (17) 22 (19-31) 1.96 (1.24-3.10) 004
HGNOS, DHL 5 (6] 347 21 & 327
sD 98 (12) 26 (17-39) 1.92 (1.15-3.20) 013
M2 r2 M 48 han 24 (%) Q36
PD 119 (15 41 (3053 3.37 (2.21-5.14) <.001
LA & 221 2 790 {0} Boce) ¢ )
ML & ) 347 28 70 Wew 81 (10) 22 (13-35) 1.52 (0.85-2.73) 162
Tocell 47 (5] 26 {8) 19 () 530 CR/W&W 449 (56) 17 (13-22) 1.00
cHL 115 (13) 26 18 87 (22) <.001 PR/SD 233 (29) 23 (18-30) 1.77 (1.22-2.57) .003
P nim 811 s0) 100 PD 119 (15) 41 (30-53) 3.08 (2.07-4.58) <.001
Smoker __| -
Voo 429 (70) 199 (88) 230 (78) . e e
856 pts with lymphoma and Covid in 64 centres

= e e from february to june 2020: retrospective cohort (237)

- - i - From june 2020 to february 2021: prospective cohort (619)
&8 ) 66 14) 200
h 345 (60} 169 (72 158 (65) -
‘ - wr o
. Objectives:
s To assess mortality rate
i o o To identify predictors of mortality
= 253 (1) 118 {28 140 (389
&mu J74 (48] 156 D) 215 57
:: eeun ::l; :w Visco et al. Blood Advances 2021

AW & (10} 44 (100 39 (100
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Overall survival for enrolled patients. Kaplan-Meyer curves for overall survival in all enrolled patients (A), and
according to admission to the hospital (B), lymphoma histotype (C).

A B
17 1.00 -
.75 4 0.75 4
0501 e

£ 0254 .7
—] ':
g 0 T T T T T T T 0.00 - 4[#“]_'7'_:]—!
S 0 50 100 150 200 250 300 35 0 50 100 150 200 250 300 350
= Atrisk ) .
[~ ] w— Nt admiHard sewws
£ 845 410 175 140 128 84 23 3 IR ScToa i
2
=C
E 1.00
[ A

0.75

0.50

0.25

0.00

0 50 100 150 200 250 300 350
—— LBCL - =~ cHL FL+INHL
e MCL = = = T-cell

Follow-up, days
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165 (19%) pts died after a

median FU of 66 days (range

1-395)

30- and 100-days mortality

was 13% and 23%

91% were due to COVID-19

infection

Patients admitted to the

hospital had significantly

worse OS than patients not

admitted (35% vs 4%)
(P=0.001)

cHL was associated with significantly
better OS (P=0,001)
FL /i-NHL were borderline (P= 0.049 )
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Overall Survival |[viscoetal. Biood Advances 2021 Lo

474 pts were treated for lymphoma:
33% were on treatment at the time of the COVID-19diagnosis
24% had completed therapy more than 6 months

Patients who had received antilymphoma treatment had worse OS than patients that were never treated

Time interval between lymphoma diagnosis and COVID-19 infection was inversely related to mortality, with 36
months as cutoff

Pts that had received bendamustine had no significant difference in terms of OS

No negative impact on OS has been demostrated by anti-CD20 immunotherapy
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Table 4. Prognostic model ITALIANA
Complete cases (n=429)
Score N (%) 100-d Death % (95% CI) HR (95% CI) P-value A
Low 0-1 190 (44) 9 (5-15) 1.00 1.00 ~
Intermediate 2-3 195 (45) 30 (22-39) 3.79 (2.09-6.85) <.001 LOW
High 4-5 44 (10) 65 (46-83) 8.85 (4.55-17.2) <.001 * === Interm.
Overall 429 25 (20-31) - - = == High
Incomplete cases (n=193)
Score N (%) 100-d Death % (95% C1) HR (85% C1) P-value £ 0.75 1 o ————
Low 0-1 79 (36) 7 (817) 1.00 < _‘I
Intermediate 2-3 106 (48) 26 (17-38) 3.93 (1.50-10.3) 010 -g l -
High 4-5 37 (17) 43 (26-63) 7.63 (2.77-21.0) <.001 é\ r l
Overall 193 22 (17-27) - - € 050 i‘
2 po==mm=-
@ _:I - i
Score ranging from0to 5 ; 4 po——d
2 for age = _! !_:‘
1 for male gender, lymphopenia, thrombocytopenia a was obtained S 0.25 4 rJ -
I
3 risk categories by Kaplan-Meier curves: low (0-1), interme- diate (2-3), and high (4-5) E_/ |
100-days mortality was: 0.00 F=————T—T— T
% for | sk 0 50 100 150 200 250 300 35
8% for qw ris ‘ ‘ At risk
29% for intermediate risk Llow 190 99 29 22 22 15 3 O
o . . nt. 185 89 28 20 17 10 4 2
54% for high risk High 44 18 56 4 4 2 1 0

Visco et al. Blood Advances 2021
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Prevalence and impact of COVID-19 sequelae on treatment
and survival of patients with cancer who recovered from

SARS-CoV-2 infection: evidence from the OnCovid S eque lae
retrospective, multicentre registry study

D. Pinato et al. Lancet Oncol 2021;

ITALIANA
LINFOMI

European registry study enrolling 2795 consecutive pts with solid or haematological
malignancy and with diagnosis of RT-PCR SARS-CoV-2 infection

Primary endpoint: To describe the prevalence of COVID-19 sequelae
and their impact on recovery from COVID-19

and outcome of neoplastic disease
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Long-term sequelae of COVID-19 infect

jon

D. Pinato et al. Lancet Oncol 2021;

Respiratory symptoms
Residual fatigue

Weight loss
Neurocognitive symptoms

Negative impact on:
* Recovery from COVID-19
* Oncologic outcomes

COVID-19 long-term sequelae were associated with shorter
survival and higher incidence of therapy discontinuation

FONDAZIONE
ITALIANA
LINFOMI
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COVID-19 elicits an impaired antibody response against . .
SARS-CoV-2 in patients with haematological malignancies Passamonti et al. Antl bOdy response

The ITA-HEMA-COV project investigated seroconversion for SARS-CoV-2 IgG in 237 patients with HMs and SARS-
Cn\/-2 PCR_nncitive

In multivariable logistic regression:

Chemoimmunotherapy was associated with a lower rate of seroconversion
54 (22%) plasma cell neoplasms

69% of pts had detectable IgG SARS-CoV-2 serum antibodies

Consequently a low rate of seroconversion after vaccination is expexted

chemotherapy 26%

chemoimmunotherapy in 22 %

immunotherapy only 6 3%

targeted therapies in 19 4%

autologous and allogeneic HSCT 4 6% and 4% respectively
56% were on active therapy at the time of COVID-19.
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Antibody response after vaccination against SARS-CoV-2 it

in adults with hematological malignancies: a systematic
review and meta-analysis Gagelmann N et al

Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) reporting guideline
and the Meta-analysis of Observational Studies in Epidemiology (MOOSE) checklist.

Review and meta-analysis of 49 studies
Primary endpoint: to assess antibody response, efficacy, and safety
after vaccination against SARS-CoV-2 in patients with hematological malignancies.

Studies published from 1 July 2020 to spt 2021 on adults with hematological malignancies
(myeloid, lymphoid, or plasma cell dyscrasias) after one or two doses of vaccine were
considered for inclusion.




IAntibody response after vaccination against SARS-CoV-2 ﬂ [

. FONDAZIONE
in adults with hematological malignancies: a systematic A

LINFOMI
review and meta-analysis Gagelmann N et al.

A significant difference was identified between hematological malignancies, solid cancer, and
healthy controls (P<0.001). Global response was:

37% for hematological malignancies

62% for solid cancer

78% for healthy controls

Antibody response according to the type of hematologic disease
chronic lymphocytic leukemia 50%
multiple myeloma 76%
myeloproliferative neoplasms 83%
indolent lymphoma 58% A significant differenge was found for pts in remission
aggressive lymphoma 61% compared (72%) with| patients with stable or progressive
Hodgkin lymphoma 91% disease (48%) at time|of vaccination (P=0.014)




LATE EFFECTS GUARIRE DAL LINFOMA E VIVERE BENE ﬂ

Table 1. Pooled antibody response rates across subgroups.

Subgroups

Hematopoietic cell transplant
Allogeneic
Autologous

CAR-T therapy

Treatment
Active
No

Anti-CD20 therapy
>1 year
<1 year

Anti-CD38
Chemotherapy

Bruton kinase inhibition
Venetoclax

Disease status

Remission
Stable or progressive disease

Prior COVID-19
Yes
No

Risk of bias
Low
Moderate

mRNA vaccine
BNT162b2
mRNA-1273

N Pooled response

697
547

92

1,228
1,034

388
321

351
443
636
155

835
590

107
2,654

5,904
612

4,224
1,058

82%
83%

42%

35%
76%

59%
15%

55%
69%
23%
26%

72%
48%

87%
66%

64%
63%

63%
72%

FUNDAZIUNE

Response was S|gn|f|cantly

95% Cl P P affected by the timing of anti-
CD20 therapy (P<0.001)
77-87 64% 0.60 15%<1 .
73-90 83% o<1 year prior to
27-60 54% vaccination
o .
setirs o s 59 /o_>1 year prior to
68-82 83% vaccination
46-72 87% <0.001
9-

40 Reduced response rates for pts receiving allogeneic
54 transplantation <6 months prior to vaccination

14-35
20-34

64-79

85%
0%

80%

0.014

31-

57-

Bruton kinase inhibitor therapy: response was 23%
751 venetoclax therapy: response was 26%

58-70
52-72

57-69
52-86

94%
82%

93%
96%

0.91

0.43

Gagelmann N et al.
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Antibody response to COVID-19 vaccination in patients
with lymphoma

Kentaro Narita' - So Nakaji? - Rikako Tabata' - Toshiki Terao' - Ayumi Kuzume' - Takafumi Tsushima’ -
Daisuke lkeda' - Ami Fukumoto' - Daisuke Miura' - Masami Takeuchi' - Masahiro Doi? - Yuka Umezawa® -
Yoshihito Otsuka? - Hiroyuki Takamatsu® - Kosei Matsue'

Prospective observational study (between June and October 2021) to monitor the antibody
response in 500 patients with lymphoma after SARS-CoV-2 vaccination

Primary objective
to evaluate the serological response to the SARS-CoV-2 vaccine

to investigate the clinical variables related to vaccine responses in patients with lymphomas
and CLL
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Table 1 Clinical characteristics of patients according to the SARS-CoV-2 antibody titer

Variables All patients Anti-S Anti-S Anti-S Anti-S
<0.8 U/mL >0.8 U/mL <264 U/mL >264 U/mL

Number of patieats (%) 500 109 (21.8) 391 (78.2) 236(47.2) 264 (52.8)
Age, median (range) 73(18-92) 74 (54-92) 71 (18-92) 75 (39-92) 70(18-91)
Sex, n (%)
Male sex (%) 260 (52.1) 60 (11.1) 196 (39.2) 94 (20.7) 141 (31.1)
Lymphoma subtype, n, (%)
DLBCL 212 (42.4) 44 (8.8) 168 (33.6) 93 (18.6) 119 (23.8)
Other aggressive BCL 15(33.0) 8(1.6) 7(1.4) 12(24) 3(0.6)
FL 134 (26.8) 29 (5.8) 105 (21.0) 60 (12.0) 74(14.8)
Other indolent BCL 83 (16.6) 24(4.8) 59 (11.8) 45(9.0) 38(7.6)
HD 20 (4.0) 1(0.2) 19 (3.8) 5(1.0) 15(3.0)
TCL 36(7.2) 3(0.6) 33 (6.6) 21(42) 15(3.0)
Treatment, n (%)
CD20 = chemo-Tx 327 (65.4) 85(17.0) 242 (48.4) 153 (30.6) 174 (34.8)
BTKi 14(2.8) 9(1.8) 5(1.0) 13 (2.6) 1(0.2)
Combination chemotherapy 45(5.0) 3(0.6) 42 (84) 20 (4.0) 25(5.0)
CAR-T 1(0.2) 1(0.2) 0 1(0.2) 0
ASCT 26(5.2) 5(1.0) 21 (4.2) 11 22) 15(3.3)
Allo-SCT 11(22) 2(0.4) 9(1.8) 5(1.0) 6(1.2)
Active treatment 101 (20.2) 78 (15.6) 23 (4.6) 99 (19.8) 2(04)
Untreated 89(17.8) 5(1.0) 84 (16.8) 40 (8.0) 49(9.8)
Time from last Tx, median 40 (0-271) 3(0-169) 56 (0-271) 6 (0-169) 66 (1-271)

(range) (month]
Blood test, median (range)
WBC [x10%/uL] 53(49-745) 4.6 (3.9-74.5) 5.4(4.9-50.9) 5.1(3.9-74.5) 54(49-16.9)
Lymphocyte [%] 30 (2-97) 24 (4-97) 31 (2-94) 26 (2-97) 32 (8-64)
CD3 [%]) 61 (2-98) T4 (2-94) 59 (3-98) 69 (2-98) 58 (23-98)
CD4 (%) 28 (1-67) 26 (1-53) 28 (2-67) 26 (1-62) 30(2-67)
CD8 [%] 26 (1-80) 40 (1-80) 24 (1-73) 34 (1-80) 23 (6-67)
CDI19 [%) 11(0-97) 0(0-97) 14 (0-96) 3(0-97) 16 (0-69)
IgG [mg/dL) 1116 (55-5887) 779 (55-2278) 1175 (71-5887) 1018 (55-5887) 1211 (71-2597)
IgA [mg/dL) 189 (3-1369) 112 (3-549) 216 (3-1369) 143 (3-1052) 230 (3-1369)
IgM [mg/dL] 62 (1-5362) 29 (1-3815) 70 (8-5362) 45 (1-5362) 73 (8-2980)
sIL2R [U/mL) 519 (147-9453) 564 (147-5153) 504 (178-9453) 612 (147-9453) 468 (178-5918)

K. Narita et al.
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Patients with lymphoma
Untreated s Treated Aged matched
r = \ controls
p<0.01

Ll 1

N=S N=89 N=83 N=101 N=20 N=41 N=249 N=100

[EEED|

10000 p<0.01 p=0.2 p<0.01 p<0.01 p=0.1 p=05

:

.

- -

Protective value

.
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Relationship between
anti-S antibody levels
before vaccination
and after two doses

anti-S = 264 U/mL:

clinically protective level of
antibody titer

for SARS-CoV-2 virus infection

For clinically relevant antibody titer
it was important time of treatment

—
o
.

Anti SARS-CoV2S (U/mL)
8

B B I T T
0.8 ’ Test positive
Time from treatment
Before After Before After
vaccination dose 2 vaccination oM 7-12M 13-2am ane

antibody titers after 2 doses vaccine in untreated and treated ly months

treated groups are divided into 0—6 months, 7—12 months, 13—-24 months, and 24 months since last treatment. Median

values for each group are shown in squares

Afer dos - Antibody titers were significantly higher in patients who received
their vaccine after completing their treatment more than 12
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K. Narita et al.
Cytotoxic chemotherapy || Ant-cD20 antibody/BTK4 |
p=0.88
10000 N=10 = :?;s l N=b1 u.z;s'
=]
L S . PSQOITES
1000
z
%264 """""""""""""" R " Protective value
8 :
S : 6 months after the end of treatment: no difference in
g ; antibody levels between chemotherapy and CD20/
2 & : { BTKi groups
within 6 months: significantly higher anti-S levels for
chemotherapy group (p < 0.01).
O.E; --------------------------- SO meeees Test positive
0-6M BM< 0-6M 6M<

Time from treatment

Antibody titers in patients treated with chemotherapy with or without
CD20 antibodies or BTKi within 6 months of last treatment and
thereafter
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Antibody titers in untreated and treated patients with and
without lymphoma cell infiltration in the peripheral blood

Untreated Treated
N:=71 N=18 N:z408 N=3
i == (EX 3]
10000 1 p<0.01 p<0.01
3
::), 10001
) 264
S
o 1001
Q
/)]
<
) 101
 —
<<
1-
0.8

PB () PB(+) PB () PB(+)
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K. Narita et al.

Pts with lymphoma cell infiltration in the peripheral
blood had significantly lower anti-S levels than those
without in both the treated and untreated groups

Protective value

Test positive
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Multivariate analysis of variables associated with achievement of anti-S=264 U/mL K. Narita et al.
Variable OR 95%CI P
Age 273 yr 0.61 0.37-0.98 0.04
WBC 25.1x10°/uL 1.68 1.04-2.73 0.03
Lymphocyte 2 30% 2 1.24-3.25 Age, lymphocyte, CD19, CD4, IgG, IgA, IgM, time from
> treatment, sIL2-R, PB lymphoma cell infiltration are significantly
CD19 2 10% 42 sl associated with anti-S = 264 U/mL
CD3 2 66% 1 0.57-1.79 o
CD4 2 27% 1.84 1.12-3.05 0.01
IgG = 1090 mg/dL 1.45 0.88-2.39 0.13
IgA 2 195 mg/dL 1.9 1.14-3.16 0.01
IgM 2 50 mg/dL 247 1.51-4.06 <0.01
sIL2-R 2 600 U/mL 0.43 0.26-0.70 <0.01

PB involvement (+) 0.11 0.02-0.38 <0.01
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Booster vaccination

Lymphoma pts who did not achieve seroconversion after complete vaccination may benefit from an
additional dose of vaccine

Third dose of vaccine (booster) enhances SARS-CoV-2 neutralizing antibodies also in pts who demonstrated
a waning response after vaccination

Benefits are variable across lymphoma histotypes (lower in patients with B-cell ymphomas)

Improve response against SarsCOV2 variants

Persistent SARS-CoV-2 infections in immunocompromised patients can trigger high number of viral genome
mutations

Greenberger et al. Blood. 2021 Jimenez M et al Blood Adv. 2022
Salvini Met al. Am J Hematol. 2022 Shapiro LC et al Cancer Cell. 2022
Gressens SB, et al. Clin Microbiol Infect. 2022 Fendler A, et al Lancet. 2022 (CAPTURE)

Gagelmann N . review and meta-analysis Haematologica2022 Fendler A, et al Cancer Cell. 2022 (CAPTURE)
Borges V et al. mSphere 2021
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Managing hematological cancer patients during the COVID-19 pandemic: Ui
an ESMO-EHA Interdisciplinary Expert Consensus

C. Buske’', M. Dreyling’, A. Alvarez-Larran’, J. Apperley®, L. Arcaini®®, C. Besson’", L. Bullinger™°, P. Corradini®’, m sest puacce
M. Giovanni Della Porta’>*?, M. Dimopoulos*®, S. D’Sa’®, H. T. Eich*®, R. Foa’, P. Ghia'®, M. G. da Silva*®, J. Gribben®,
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iagnosis, treatm
mitigation strategies (Coordmator
. von Liliefeld-Toal)

d  What are efficient strategies to STATEMENT 1: Patients, persons in their close relationship, and caregivers must apply
prevent SARS-CoV-2 infection? common preventive strategies such as: hygiene measures, physical distancing, wearin
facial masks. and staving, if possible. in single bedrooms. Efforts in the reorganization
of hematology units with telehealth to reduce clinic visits, regular SARS-CoV-2 swab
testing and vaccination of health care personnel, of persons in close relationship to
patients and caregivers are to be favored.
Are anti-COVID-19 vaccines STATEMENT 2: Vaccination is strongly recommended. Whenever possible, vaccination
indicated in HM patients to should be proposed before initiation of treatment. If this is not possible, vaccines can
prevent SARS-CoV-2 infection?  be administered any time during disease course or any therapy in principle. In the case
an urgent treatment is required, withholding the planned therapy for receiving
vaccines is not justified. To note, immune response might be severely reduced in those
receiving B-cell depleting agents.
Are current available vaccines  STATEMENT 3: The benefits of vaccination far outweigh the risks of vaccine-related
safe in HMs? adverse events and given the greater severity of the disease and higher risk of death,
—— HM patients are considered a high-priority subgroup for SARS-CoV-2 vaccination.
Who should be tested for SA STATEMENT 4: Diagnostic testing is mandatory at presentation of any COVID-19
CoV-2 at what time? symptoms and after COVID-19 diagnosis until receiving two negative results, even after
rECEIVITIE VacCIniation dgaiiist SARS-COV-2. VVE TECONITIENU Screening il asymptomatic
patients for SARS-CoV-2 at admission for in-hospital stay, 2-3 days later, and then
following local policy. Concerning outpatient clinic visits, we encourage developing
local policies according to local risk and recommend testing in the case of high SARS-
“CoV-Z incidence in the community.
What type of test should be STATEMENT 5: NAT (nucleic acid amplification technigue) testing is preferred, usually
used with which material? using RT-PCR as the most sensitive method. Material from the respiratory tract should
be USed, SwWabs are preferred but spit tests, throat gargles, sputum and nasopharyngeal
aspirates are also under investigation. The evaluation of serum neutralizing antibodies
for detecting immune response after exposure to SARS-CoV-2 is encouraged, when
feasible.
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Should we modify lymphoma treatment
in the COVID-19 pandemic?

When should we initiate lymphoma treatment in
the COVID-19 pandemic?

In indolent lymphomas and CLL :

‘watch and wait’ for asymptomatic patients with low tumor burden.

When treatment is indicated, in unvaccinated patients,treatment deferral after anti-
SARS-CoV-2 vaccination in the absence of an urgent treatment indication.

If treatment is necessary in indolent lymphoma, less immunosuppressive therapies

[e.g. therapies avoiding anti-CD20 antibodies in CLL and anti-CD20 maintenance in
follicular lymphoma (FL)]
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Should we modify lymphoma treatment
in the COVID-19 pandemic?

When should we initiate lymphoma treatment in
the COVID-19 pandemic?

In aggressive lymphoma a delay of treatment initiation is not recommended.

In unvaccinated pts, however, in the absence of urgent treatment indication, an
individual treatment deferral after anti-SARS-CoV-2 vaccination (at least one injection)
may be considered.

In the absence of an urgent treatment indication, a congruous interval (up to 4 weeks)
before an anti-CD20 antibody-containing regimen should be respected.

If treatment options are equivalent, less immunosuppressive therapies and treatment
with less need for hospital stays are recommended.
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In relapsed aggressive lymphoma (DLBCL, MCL, PTCL) and
HL? Should autologous, allogeneic SCT or CAR-T cell therapy
be postponed in the pandemic?

Patients with refractory and/or relapsed DLBCL, PTCL, and HL who are eligible to
autologous, allogeneic SCT or chimeric antigen receptor T-cell (CAR-T cell) therapy
should first receive salvage regimens.

HDT/ASCT or CAR-T cell therapy should be considered in eligible patients with
DLBCL and MCL.

Delaying (or omitting) consolidative autologous SCT in PTCL patients in complete
remission following induction therapy may be considered, as its role is still
controversial
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How to treat lymphoma in the case of SARS-CoV-2 positive asymptomatic or
oligosymptomatic patients? All histological types, at diagnosis, or during therapy

All positive cases should be investigated with lung CT scan.
In indolent lymphomas, if possible, defer commencement of treatment until
nasopharyngeal swab negativity and resolution of clinical symptoms.

If already on treatment the decision to continue or stop treatment should be based on
the nature of the treatment and the severity of COVID-19.
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