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BEST ABSTRACTS

BOO1

A PHASE 3 STUDY OF ENASIDENIB (ENA) VERSUS CONVEN-
TIONAL CARE REGIMENS (CCR) IN OLDER PATIENTS WITH
LATE-STAGE MUTANT-IDH2 (MIDH2) RELAPSED/REFRAC-
TORY ACUTE MYELOID LEUKEMIA (R/R AML)

C. Papayannidis!, C. DiNardo?, P. Montesinos®, A. Schuh?, P. Vyas’,
A. Wei®, H. Ommen’, S. Semochkin®, H. Kim’, R. Larson'",

J. Koprivnikar", O. Frankfurt'?, F. Thol'3, J. Chromik'#, J. Byrne'?,
A. Pigneux'¢, X. Thomas'’, O. Salamero'8, M. Vidriales', V.
Doronin®, H. Dohner?!, A. Fathi??, E. Laille?, X. Yu?, M. Hasan®,
P. Martin-Regueira®, S. de Botton**

'IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ema-
tologia “Seragnoli”; The University of Texas MD Anderson Cancer
Center, *Hospital Universitari i Politecnic La Fe; *Princess Margaret
Cancer Centre, Oxford Biomedical Research Centre and Oxford Uni-
versity Hospitals NHS Foundation Trust, SThe Alfred Hospital and
Monash University, "Aarhus University Hospital, *Pirogov Russian Na-
tional Research Medical University, *Catholic Hematology Hospital,
Seoul St. Mary s Hospital, College of Medicine, The Catholic University
of Korea; "University of Chicago Medical Center, ""John Theurer Can-
cer Center at Hackensack University Medical Center; ’Robert H. Lurie
Comprehensive Cancer Center, Northwestern University; *Medizinis-
che Hochschule Hannover: Zentrum Innere Medizin; *Universi-
tatsklinikum Frankfurt; >Nottingham University Hospitals Trust;
"SBordeaux Haut-Leveque University Hospital; '”Centre Hospitalier
Universitaire de Lyon-Sud, "*University Hospital Vall d"Hebron; *Uni-
versity Hospital of Salamanca and IBSAL, *’City Clinical Hospital No.
40; *'Universitdtsklinikum Ulm,; **Massachusetts General Hospital Can-
cer Center and Harvard Medical School; % Bristol Myers Squibb, **Gus-
tave Roussy

Prognosis is poor for older patients (pts) with R/R AML, especially if
multiple treatments (Tx) have failed. This open-label phase 3 trial en-
rolled pts age >60 yrs who received 2-3 prior AML Tx. Pts were first
preselected to a CCR-azacitidine (AZA; 75 mg/m? x7d), intermediate-
dose Ara-C (IDAC; 0.5-1.5 g/m? x3-6d), low-dose Ara-C (LDAC; 20
mg BID x10d), or best supportive care (BSC) only—and then random-
ized 1:1 to ENA (100 mg QD) or preselected CCR (28d cycles). End-
points included overall survival (OS), event-free survival (EFS), time to
Tx failure (TTF), overall response rate (ORR), hematologic improve-
ment (HI), and transfusion independence (TI). Endpoints were assessed
in the ITT population, and OS was also estimated in efficacy-evaluable
(E-E) pts (=1 dose study drug and >1 response assessment on-Tx). 158
pts were randomized to ENA and 161 to CCR (AZA 69, IDAC 33,
LDAC 37, BSC-only 22). Median age was 71 yrs, 21% of pts received
>3 prior AML Tx, 40% had primary refractory AML, and 63% were ad-
verse-risk. Baseline (BL) characteristics were similar between Tx arms.
In the ENA and CCR arms, median Tx durations were 142d (3—-1270)
and 36d (1-1166). 20 CCR pts (12%) and 1 ENA pt did not receive study
Tx. 47 ENA pts (30%) and 69 CCR pts (43%) received subsequent AML
Tx, including 19 CCR pts who received subsequent ENA. Median OS

(ITT) was similar with ENA and CCR: 6.5 and 6.2 mo (HR 0.86;
p=0.23); 1-yr survival rates were 37.5% vs 26.1%. Compared with CCR,
ENA significantly improved EFS, TTF, ORR, and CR and HI rates; RBC
and platelet TI favored ENA (Table 1). For pts preselected to lower-in-
tensity Tx (AZA, LDAC, or BSC; ENA 139, CCR 128), median OS was
6.8 vs 6.2 mo with ENA vs CCR (HR 0.74; p=0.029). Median OS in pts
with /DH2-R172 mutations was ~2-fold longer with ENA (n=43)vs CCR
(n=45): 14.6 vs 7.8 mo (HR 0.59; p=0.039). In E-E pts (ENA 147; CCR
129), median OS was 6.8 vs 5.7 mo (HR 0.77; p=0.047). ENA safety was
consistent with prior studies.

OS (ITT) results may be confounded by pts randomized but not
treated, early discontinuation, and subsequent Tx (including ENA)—all
higher in the CCR arm. When the effect of no Tx or early discontinuation
was reduced (E-E population), OS was improved with ENA. ENA also
prolonged OS for pts preselected to lower-intensity Tx and pts with
m/DH2-R172 AML, and meaningfully improved other efficacy end-
points. HI and TI benefits also support ENA outpatient Tx for pts with
m/DH2 R/R AML.

Accepted for presentation at EHA 2021.

Table 1.
ENA CCR

Efficacy N=158 N=161
Overall survival (ITT), months, median [95%C1] 6.5[5.5,9.5] 6.2[4.6,7.7]
HR [95%21]; log-rank P 0.86 [0.67, 1.10; P=0.23
Overall survival [Efficacy Evaluable) n=147 n=129
maonths, median [95%C1] 6.E([57 9.8] 5.7[4.6, 7.6
HR [35%0]; log-rank P 0.77 [0.59, 1.00]; P =0.047

Event-free survival,* months, median [95%C1] 49[3.7,59] 26(1.9,44]
HR [95%01); log-rank P 0.68 [0.52, 0.91]; P=0.008

Time to treatment failure,’ months, median [35%C1) 49[4.0,6.0] 19[1.4,25]
HR [95%C1); log-rank P 0.53 [0.41, 0.67]; P<0.0001

Overall response rate (ORR)," n (%) 54 (40.5) 16 (2.9}
Odds ratio [95%C1); Fisher's exact P 6.1[3.3, 11.1); P<0.0001
CR rate, n (%) 37(23.4) 6(3.7)
Fisher's exact P P<0.0001

Stable disease, n (%) 64 (40.5) 54 (33.5)

Disgase progression, n (%) 13(8.2) 29(18.0)

Not evaluable,’ n (%) 17 (10.8) 62 {38.5)

I ?I‘r‘v;;;a_{irsl response (ORR), days, median (range) 92 (24-337) 50 (29-177)
Duration of respanse (ORR),* months, median [95%C1] 73[5.6111] NE [2.5, NE]
RBC-Transfusion Independence (T1),1 n/N (%)

RBC-TD at BL, achieved T1 on-study 33/104 (31.7) 9/97 (9.3}
RBC-TI at BL, retained TI on-study 32/53 (60.4} /a4 [15.9)
Platelet-TL! n/N (3]
Platelet-TD at BL, achieved T1 on-study 26/88 (29.5) 874 (10.8)
Platelet-Ti at BL, retained TI on-study 48/69 (69,6} 22/67 [32.8)
Any Hematologic Improvement (HIL!n (%) 67 (42.4) 18{11.2)
Fisher's exact P P<0.0001
Hi-Erythrold 21(13.3) 9(5.6)
Hi-Platelet 31(19.6) 7(4.3)
Hi-Neutrophil 57{36.1) 12{8.1)
*Time from randomization to relapse, PD, or death. "Treatment discontinuation for any reason, "ORR includes CR,
CRIfCRp, PR, and MLFS, per International Working Group {IWG) 2003 response criteria for AML. "No postbaseline
marraw collected i included i i for response "Date of first
marphologic response to relapse, PD, or death. "er IWG 2006 response criteria for MDS.
BL, baseline; CCR, ional care CR, ple CRifCRp, CR with incompete blood
fol recovery; ENA, ib; MR, hazard ratio; MLFS, morphologic leukemia-free state; PR, partial
remission; PD, progressive disease; RBC, red blood cell; TD, transfusion-dependent.
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EFFICACY AND SAFETY OF AVAPRITINIB IN PATIENTS WITH
ADVANCED SYSTEMIC MASTOCYTOSIS: INTERIM RESULTS
FROM THE OPEN-LABEL, SINGLE-ARM, PHASE 2 PATHFINDER
STUDY

AM. Vannucchi', D.J. DeAngelo?, A. Reiter’, D. Radia%
M.W. Deininger®, T.I. George®, J. Panse’, M. Jentzsch®, I. Alvarez-
Twose’, A. Mital'’, O. Hermine'!, 1. Dybedal'?, E.O. Hexner'3,
L.K. Hicks', L. Span'5, R. Mesa!®, P. Bose'’, K.M. Pettit'®,
M.L. Heaney', S. Oh?, J. Sen?!, H-M. Lin?', B.G. Mar?', J. Gotlib*

!Center for Research and Innovation of Myeloproliferative Neoplasms —
CRIMM, University of Florence, Azienda Ospedaliera Universitaria,

’Department of Medical Oncology, Dana-Farber Cancer Institute; *De-

partment of Hematology and Oncology, University Hospital Mannheim,

Heidelberg University; ‘Guy’s & St Thomas’ NHS Foundation Trust;

SDivision of Hematology and Hematologic Malignancies, University of
Utah, Huntsman Cancer Institute; "ARUP Laboratories, University of
Utah; "Department of Oncology, Hematology, Hemostaseology and
Stem Cell Transplantation, University Hospital RWTH Aachen, SMedical
Clinic I - Hematology, Cellular Therapy and Hemostaseology, Leipzig
University Hospital, °Institute of Mastocytosis Studies of Castilla-La

Mancha, Spanish Reference Center of Mastocytosis; ’Department of
Hematology and Transplantology, Medical University of Gdansk, " De-

partment of Hematology, CEREMAST, Necker—Enfants Malades Hospi-

tal, APHP and Imagine Institute, INSERM U1163, Paris University,

2Department of Hematology, Oslo University Hospital; *Abramson

Cancer  Center, University of Pennsylvania,; '*Division  of
Hematology/Oncology, St. Michael’s Hospital, University of Toronto;

BDepartment of Hematology, University Medical Center Groningen,

University of Groningen, '“Mays Cancer Center at UT Health San Anto-

nio MD Anderson; '"The University of Texas MD Anderson Cancer Cen-

ter,; $University of Michigan, "*Columbia University Medical Center;

20Siteman Cancer Center at Barnes-Jewish Hospital and Washington

University School of Medicine, *' Blueprint Medicines Corporation;

2Division of Hematology, Stanford Cancer Institute/Stanford University
School of Medicine

Background: Treatment outcomes remain poor for patients (pts) with
advanced systemic mastocytosis (AdvSM). PATHFINDER
(NCTO03580655) is a pivotal open-label, single-arm, phase 2 study eval-
uating avapritinib in pts with AdvSM.

Methods: Pts aged >18 years with centrally confirmed diagnosis of an
AdvSM subtype were enrolled. Primary endpoint was overall response
rate (ORR) by modified IWG-MRT-ECNM criteria. Secondary end-
points included overall survival (OS), mean baseline change in AdvSM-
Symptom Assessment Form Total Symptom Score (TSS), and safety.

Results: As of June 23, 2020, 62 pts with AdvSM received avapritinib
primarily at 200 mg orally once daily (QD); 84% pts remained on treat-
ment. Median age was 69 years (range 31-88) and 68% had prior sys-
temic therapy (55% with midostaurin). The primary endpoint was met
with an ORR of 75% (95% confidence interval [CI] 57-89) in 32 ORR-
evaluable pts at the pre-specified interim analysis (median follow-up
10.4 months; Table 1). Median time to response was 2 months (range
0.3—-12); responses deepened over time. Median OS in the safety popu-
lation (N=62) was not reached; estimated 12-month OS was 86%. In the
safety population, there were >50% reductions from baseline for serum
tryptase (54/58; 93%), marrow mast cells (44/50; 88%), and KIT D816V
variant allele fraction (33/55; 60%). Mean TSS at baseline (n=56) was
18.3/80 (0 represents no symptoms and 80 the most severe symptoms).
Most severe symptoms were fatigue, spots, itching, flushing, and ab-
dominal pain. TSS improved rapidly from baseline at Cycle 3 which was
sustained through Cycle 11 (mean 36% improvement [P<0.001]). Com-
mon (>25%) adverse events (AEs; any grade, Grade >3) were peripheral
(50%, 3%) and periorbital (48%, 3%), edema, thrombocytopenia (45%,
16%), and anemia (32%, 16%). Overall, 3 (5%) pts discontinued due to
a treatment-related AE and 3 (5%) pts discontinued due to disease pro-
gression, including 1 pt with transformation to secondary acute myeloid
leukemia. There were 3 (5%) deaths, all considered unrelated to treat-

2 | haematologica| 2021; 106(s3)

ment. Seven (11%) pts had cognitive AEs (all Grade 1-2). One pt with
pre-treatment severe thrombocytopenia (platelets <50x10°/L) had Grade
4 subdural hematoma.

Summary: Avapritinib at a 200 mg QD starting dose induced a high
rate of rapid responses (2 months) that deepened over time regardless
prior therapy. Avapritinib was generally well tolerated with few pts dis-
continuing treatment due to AEs.

Table 1. Confirmed ORR and best response by mIWG-MRT-ECNM criteria in pts with AdvSMa .

Al (n=32)
Prior No prior Prior No prior
Outcome, Al ASM SM-AHN | MCL therapy | therapy | midostaurin | midostaurin®
n (%) n=32) | (n=2) | (n=28) | (n=d) | (n=23} {n=19) (n=17) (n=15)
ORR® 24(75) | 2(100) | 21(B1} | 1(25) | A7 {74} 7 {78} 14 {82) 10 (87)
A5%CI 57-89 16-100 61-03 1-81 52-00 40-97 57-96 38-88
CR o o o 0 U] o 0 o
CRh 6 (16§ 1{50) 5(15) 0 (13 3(33) (18 3 {20)
PR w0ty | 1s0 sy |1 | rEo 3(33) 5 (20) 5(33)
al 8 (25) 0 8(31) 0 7 {30) 1{11) 6(35) 213
50 41(13) o 218) 2 (50} 219} 2122) 0 4 {27}
FD 13 o L] 1128) 1{4) o a {7
NE 3(g) 0 3(12) o 313 0 3(18) o

The PATHFINDER pre-spaecified imenm analysis ocourred in 32 ORR-avaluable pts with a dagnosis of AdvSM, whao recenad at
least 1 dose of avapritinib and were evaliable per mIWG-MRT-ECNM oriteria al baseline and had 22 complete pest-baseline
response BIsesamants and 28 oyckee of therapy {or came aff study).

Plnciudes pls previedsly Ireated with other anli-neoplastic therapies

“CR +CRAN + P+ Cl, all fasting =12 wesls.
dpedian time to CRA: 5.6 months (rangs 1.8-6.1)

AdvSM, advanced systernic is; ASM, systemic is; S5%C), 85%
smpravement; CR, complete remission; CRh, complite rermssion wih partal hemasologic recovery;
MCL, mast call leukemia; mIWG-MAT-ECNIM, modified Working G Resaanch
and Trestment and Eurcpean Compelance Network on Mastocytosis; NE, not avaluable for response; ORA. overall respones
rate: PD, progressive disease; PR, partial remission, pts, patients; S5, stable disease; SM-AHN, systemic mastocytosis with an
associated hemalolegic neoplasm,

interval; C1, cinical

B003

PEVONEDISTAT (P) PLUS AZACITIDINE (A) VS A ALONE IN
HIGHER-RISK MYELODYSPLASTIC SYNDROMES (HR-MDS):
EFFICACY AND SAFETY RESULTS FROM STUDY P-2001
(NCT02610777)

V. Santini', M.A. Sekeres?, J. Watts’, A. Radinoff*, M. Arnan’,
M. Cerrano®, P. Font Lopez’, J.F. Zeidner®, M. Diez Campelo’,
C. Graux'?, J. Liesveld", D. Selleslag'?, N. Tzvetkov'?, R.J. Fram'4,
D. Zhao'%, S. Friedlander'4, K. Galinsky'4, D.V. Faller'4, L. Adés"

'MDS Unit, Hematology, DMSC, AOU Careggi, University of Florence;
’Division of Hematology, Sylvester Comprehensive Cancer Center, Uni-
versity of Miami; 3Sylvester Comprehensive Cancer Center, University
of Miami, *University Hospital Sveti Ivan Rislki; "Hematology Depart-
ment, Institut Catala d’Oncologia, Hospital Duran i Reynals, IDIBELL,
*Department of Molecular Biotechnology and Health Sciences, Division
of Hematology, University of Turin, "Hospital General Universitario
Gregorio Maraiion, Instituto de Investigacion Sanitaria Gregorio
Maraiion liSGM); $University of North Carolina, Lineberger Compre-
hensive Cancer Center, °Department of Hematology, University Hospital
of Salamanca HUS/IBSAL), CIBERONC and Center for Cancer Re-
search-IBMCC USAL-CSIC), "Université Catholique de Louvain, CHU
UCL, Namur-Godinne; "' The James P Wilmot Cancer Institute, Univer-
sity of Rochester; ?AZ Sint Jan Brugge-Qostende; >MHAT Dr. Georgi
Stranski, Clinic of Haematology, "*Millennium Pharmaceuticals, Inc., a
wholly owned subsidiary of Takeda Pharmaceutical Company Limited;
BHépital Saint-Louis Hématologie Clinique

P, an investigational first-in-class inhibitor of NEDD8-activating en-
zyme, disrupts degradation of select proteins leading to cancer cell death.
Patients (pts) with HR-MDS/chronic myelomonocytic leukemia (Re-
vised International Prognostic Scoring System risk >3, including inter-
mediate [>5% blasts], high or very high risk) or low-blast acute myeloid
leukemia (AML) naive to hypomethylating agents were randomized 1:1
to receive P (20 mg/m? intravenously [IV] on days 1, 3, 5) + A (75 mg/m?
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IV/subcutaneously on days 1-5, 8, 9) (n=58) or A alone (n=62) in 28-
day cycles until unacceptable toxicity, relapse from complete remission
(CR) or partial remission (PR), transformation to AML or progression.
The study was powered for event-free survival (EFS: time from random-
ization to death/transformation to AML, whichever occurred first). These
analyses focus on clinical, cytogenetic and genetic factors affecting ef-
ficacy and safety in pts with HR-MDS. In the intent-to-treat population
(n=120), EFS trended longer (median 21.0 vs 16.6 months [mos]; hazard
ratio [HR] 0.67; 95% confidence interval [CI] 0.42—1.05; p=.076) with
P+Avs A. In pts with HR-MDS (n=67), baseline characteristics were
balanced between arms. EFS was longer with P+A vs A (median 20.2 vs
14.8 mos; HR 0.54; 95% CI 0.29-1.00; p=.045). For pts with high-risk
MDS, as assessed by the Cleveland Clinic model formula (n=16 per
arm), median EFS was 20.2 vs 11.7 mos (HR 0.39; 95% CI 0.17-0.90;
p=.023) and median overall survival (OS) was 24.2 vs 14.2 mos (HR
0.45; 95% CI 0.19-1.05; p=.056) with P+A vs A. Overall response rate
in response-evaluable pts (n=59, CR+PR-+hematologic improvement)
was 79% with P+A vs 57% with A, with a CR rate of 52% vs 27%
(p=.050); median duration of response was 34.6 vs 13.1 mos (p=.106).
Median (range) time to AML transformation in pts who transformed
(P+A [n=5]vs A [n=9]) was 12.2 (4.6-12.6) vs 5.9 (1.7-14.8) mos. Pts
received 13.5vs 10 cycles (median) of P+A vs A; A dose intensity was
98% (median) in both arms. Exposure-adjusted adverse event (AE) rates
were lower with P+A vs A (Table 1). Clinical activity of P+A was noted
in pts with adverse-risk mutations.

In pts with HR-MDS, P+A vs A led to longer EFS, delayed transfor-
mation to AML, nearly double the CR rate and triple the duration of re-
sponse. EFS and OS favored P+A vs A in pts with MDS assessed as
high-risk by the Cleveland Clinic model formula. Exposure-adjusted AE
rates were lower with P+A vs A, without added myelosuppression.

Table 1. Rates of AEs, SAEs and grade >3 AEs normalized by mean number of A cycles dosed.

P+A (n=32) A (n=35)
Any AE, normalized n* (n) 1.86 (32) 3.27 (35)
Tr lated AE, ized n* (n) 1.35 (22) 2.52 (27)
SAE, normalized n* (n) 1.47 (24) 1.87 (20)
Tr related SAE, lized n* (n} 0.25(4) 0.28 (3)
Grade 23 AE, normalized n* (n) 1.84 (30) 2.71(29)

*Normalized n=AE (n)A cycles dosed {mean). A, azacitidine; AE, adverse event; P, pevonedistat;
SAE, serious adverse event,

*Normalized n=AE (n)/A cycles dosed (mean). A, azacitidine; AE, adverse event, P, pevo-

nedistat; SAE, serious adverse event.

B004

ECHELON-2 (NCT01777152), A RANDOMIZED, DOUBLE-
BLIND, PHASE 3 STUDY OF BRENTUXIMAB VEDOTIN + CHP
VS CHOP IN PREVIOUSLY UNTREATED PATIENTS WITH
CD30-POSITIVE PERIPHERAL T-CELL LYMPHOMA: 5-YEAR
RESULTS

P.L. Zinzani', T. Illidge?, S.M. Horwitz*>, O.A. O’Connor*>, B. Pro®,
S.P. Iyer’, R. Advani®, N.L. Bartlett’, J.H. Christensen',
F. Morschhauser!!, E. Domingo-Domenech'?, G. Rossi'?, W.S. Kim'4,
T.A. Feldman®s, T. Menne'®, D. Belada!’, A. 111¢s'®, K. Tobinai'®,
K. Tsukasaki®®, S-P. Yeh?!, A. Hiittmann??, K.J. Savage®, S. Yuen®,
H. Miao?, V. Bunn®, K. Fenton?*, M.A. Fanale?*, M. Puhlmann?®®,
L. Trimper?’

!nstitute of Hematology “Seragnoli” University of Bologna, *Division
of Cancer Services, Faculty of Biology, Medicine and Health, University
of Manchester, NIHR Biomedical Research Centre, Manchester Aca-
demic Health Sciences Centre, Christie Hospital NHS Foundation Trust;
3Department of Medicine, Lymphoma Service, Memorial Sloan Kettering
Cancer Center, *E. Couric Cancer Center, University of Virginia; TG
Therapeutics; “Division of Hematology and Oncology, Department of
Medicine, Northwestern University Feinberg School of Medicine;, "MD
Anderson Cancer Center/University of Texas, *Stanford Cancer Center,
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Gottingen

The ECHELON-2 study established the superiority of frontline bren-
tuximab vedotin + cyclophosphamide, doxorubicin and prednisone
(A+CHP) vs cyclophosphamide, doxorubicin, vincristine and prednisone
(CHOP) in patients (pts) with untreated systemic anaplastic large cell
lymphoma (SALCL) or other CD30-expressing peripheral T-cell lym-
phomas (PTCL). At the primary analysis, A+CHP significantly improved
progression-free survival (PFS), the primary endpoint, and overall sur-
vival (OS) vs CHOP; A+CHP was the first treatment regimen to increase
OSvs CHOP in this population. We report 5-year data from ECHELON-
2. Adults with untreated CD30-positive PTCL were randomised 1:1 to
receive 68 cycles of A+CHP or CHOP. We report PFS per investigator
(INV) and the following key secondary endpoints: OS, PFS in sALCL,
complete remission (CR) and objective response rates (ORR) in re-
treated pts. Of 452 pts enrolled, most had sALCL (n=316 [70%]) and
most had advanced disease (27% Stage 111, 53% Stage IV; 78% interna-
tional prognostic index >2). At data cutoff (2 Oct 2021), median follow-
up was 47.6 months for PFS and 66.8 months for OS. Hazard ratios
(HRs) for PFS per INV (0.70 [95% confidence interval [CI]: 0.53-0.91],
p=0.0077) and OS (0.72 [95% CI: 0.53-0.99], p=0.0424) favoured
A+CHP vs CHOP. Median PFS was 62.3 months (95% CI: 42.0—not
evaluable) for A+CHP vs 23.8 months (95% CI: 13.6-60.8) for CHOP.
Estimated 5-year PFS was 51.4% (95% CI: 42.8-59.4) for A+CHP vs
43.0% (95% CI: 35.8-50.0) for CHOP. Median OS was not reached in
either arm. Estimated S-year OS was 70.1% (95% CI: 63.3-75.9) for
A+CHP vs 61.0% (95% CI: 54.0-67.3) for CHOP. In pts with sALCL,
the HR for PFS (0.55 [95% CI: 0.39-0.79]) also favoured A+CHP vs
CHOP, estimated 5-year PFS was 60.6% (95% CI: 49.5-69.9) for
A+CHP vs 48.4% (95% CI: 39.6-56.7) for CHOP. In the A+CHP arm
overall, median time to retreatment was 15.0 months (range, 3—64); 17
pts (ORR: 59%) had CR (n=11) or partial remission (n=6) after retreat-
ment with brentuximab vedotin monotherapy (n=25) or brentuximab ve-
dotin-containing regimen (n=4). Treatment-emergent peripheral
neuropathy (PN) occurred in the A+CHP (n=117) and CHOP arms
(n=124), of which, 72% and 78% had resolved or improved, respectively.

At 5 years, frontline A+CHP continued to provide clinically meaning-
ful improvement in PFS and OS vs CHOP, including ongoing remission
in ~60% of pts with SALCL, and a manageable safety profile, including
continued resolution or improvement of PN.
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PRELIMINARY RESULTS OF THE SEQUENTIAL CHEMOTHER-
APY-BLINATUMOMAB FRONT-LINE TRIAL FOR NEWLY DIAG-
NOSED ADULT PH-NEGATIVE B-LINEAGE ALL PATIENTS

R. Bassan!, S. Chiaretti?, . Della Starza>?, O. Spinelli*, A. Santoro’,
A. Vitale?, L. Elia?, A. Taherinasab? M. Piccini®, F. Ferrara’, S. Sica®,
P. Zappasodi’, E. Borlenghi'®, M. Bocchia!!, C. Califano'?,

F. Di Raimondo'3, F. Pane'¥, A. Candoni'®, M. Ruggeri'¢,

E. Audisio, G. Gaidano'8, P. Tosi'’, M. Messina’, M.R Marino’,

V. Arena’, A. Rambaldi*, R. Foa?
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dation, *Azienda Socio-Sanitaria Territoriale Papa Giovanni XXIII;

haematologica | 2021; 106(s3) | 3



Best abstracts

SOspedali Riuniti Villa Sofia Cervello; °Azienda Ospedaliera Universi-
taria Careggi; "Cardarelli Hospital; *Universita Cattolica del Sacro
Cuore,; ’IRCCS Policlinico San Matteo; '’Spedali Civili Brescia; ' Uni-
versity of Siena, ?Ospedale Umberto I; Medical and Surgical Special-
ties, University of Catania,; Universita, Federico Il Hospital, *Azienda
Sanitaria Universitaria Friuli Centrale, "®Hematology Unit, San Bortolo
Hospital; ""Ematologia e Oncologia, AO Citta della Salute e della
Scienza di Torino, *A0U Maggiore della Carita; "*U.O. di Ematologia
Rimini, Italy

Outcome of adults with Ph-negative acute lymphoblastic leukemia
(ALL) has improved, with survival rates nowadays being more than
50%, particularly for minimal residual disease (MRD) negative subjects.
To improve the rate of MRD response and of survival, in the GIMEMA
LAL2317 trial 2 doses of blinatumomab were added to chemotherapy.
The study was designed for adults with B-lineage CD19+ Ph- ALL aged
between 18 and 65 years, with the final goal of evaluating the efficacy
of blinatumomab in increasing early MRD negativity, measured by RQ-
PCR (cut-off <10-4). The trial was based on the same backbone of
GIMEMA LAL1913 with two additional blinatumomab cycles given
after early consolidation cycle 3 and late consolidation cycle 6. While
conversion to MRD negativity following blinatumomab 1 was the pri-
mary objective, the drug was given to all study patients regardless of
MRD being assessable or not. Patients were stratified for risk-oriented
therapy: very high risk (VHR, for early switch to allo-SCT) with a WBC
count >100x109/1 and/or highly adverse cytogenetics/genetics; high risk
(HR) with >30x109/1 WBC, a pro-B phenotype, or a late complete re-
mission (CR); and standard risk (SR) with no risk factors. HR and SR
patients were allocated to allo-SCT only if MRD-positive at weeks 10-
22. Recruitment closed in June 2020: 149 cases were enrolled (146
evaluable). 78 were male (54%), median age was 41 years (18% >55
years). 39 patients (48%) were VHR/HR, with 8.5% KMT2A+ and 28%
Ph-like. A hematological CR was achieved in 131 patients (90.4%), 7
were resistant, 7 died early and 1 was not evaluable. 85 patients were
evaluable for the primary endpoint, i.e. MRD clearance after blinatu-
momab 1. After early consolidation, 73% of patients were MRD-negative
(<10-4). This increased to 96% after blinatumomab 1 (P=0.018), with a
conversion rate of 87% among MRD+ patients (n=20/23), including
10/10 MRD+ Ph-like ALL cases. With a short median follow-up of 10
months (range 0.5-27.4), 12-month overall and disease-free survival (OS,
DEFS) are 83.8% and 71.6%, respectively. Favorable prognostic factors
are age <56 years (OS 65.4% in >55 years, 88% 41-55 years and 91% in
18-40 years, P<0.001 vs age >55) and week 10 MRD negativity (OS
94%, P=0.0073; DFS 88%, P=0.0036). 15 relapses occurred, with a 12-
month relapse incidence of 11%. This preliminary analysis highlights
the efficacy of blinatumomab added to chemotherapy in increasing MRD
negativity, translating into a low early relapse rate.

B006

MINIMAL RESIDUAL DISEASE (MRD)-DRIVEN TREATMENT
PERSONALIZATION WITH SEQUENTIAL ADDITION OF IBRUTI-
NIB (IBR) TO VENETOCLAX (VEN) IN RELAPSED/REFRAC-
TORY (R/R) CHRONIC LYMPHOCYTIC LEUKEMIA (CLL):

THE IMPROVE STUDY

L. Scarfo'?3, S. Heltai’, E. Albi', E. Scarano', L. Schiattone', L. Farina®,
G. Gaidano’, M. Deodato®, A. Ferrario’, M. Motta®, G. Reda’,
R. Sancetta'’, M. Coscia'', M. Ladetto'?, L. Laurenti'®, M. Varettoni'*,
E. Perotta®, A. Capasso!, P. Ranghetti®, M. Colia!, P. Ghia!??
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2Universita Vita Salute San Raffaele, 3Laboratory of B-cell Neoplasia,
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Unit, Ospedale dell’Angelo; "' Division of Hematology, A.O.U. Citta
della Salute e della Scienza di Torino and Department of Molecular
Biotechnology and Health Sciences, University of Turin, ">Division of
Hematology, Azienda Ospedaliera SS Antonio e Biagio e Cesare Arrig;
BInstitute of Hematology, Fondazione Policlinico Universitario A.
Gemelli IRCCS; "*Division of Hematology, Fondazione IRCCS Policlin-
ico S. Matteo, Italy

Undetectable MRD (uMRD) has become an achievable endpoint for
patients (pts) with CLL, in particular using the BCL2 inhibitor VEN.
uMRD can be reached in a proportion of pts with VEN mono, and in a
larger fraction in combination with the BTK inhibitor IBR. This phase 2
multicenter MRD-driven Italian study aims at discontinuing treatment
upon reaching uMRD in pts with R/R CLL treated with VEN mono or
through the addition of IBR in pts who did not achieve uMRD with VEN
alone. VEN 400 mg/day was administered for 12 months. MRD in pe-
ripheral blood (PB) and bone marrow (BM) was evaluated using the
ERIC 6-color flow cytometry panel. Pts with uMRD in both PB and BM
at C12D1 discontinued VEN. Pts with detectable MRD added IBR 420
mg/day and continued both drugs up to C24D28, uMRD, progression or
toxicity. After C24D28, pts with detectable MRD continued IBR. 38 pts
started VEN, 61% were previously treated with FC+/-R; 24% carried
del(17p); 33% TP53 mutations, and 80% unmutated IGHV. Overall re-
sponse rate with VEN was 36/38 (94.7%), 19 CR and 17 PR. 17 pts
(45%) with uMRD4 in PB and BM at C12D1 discontinued VEN at
C12D28. 19 (55%) cases with detectable MRD at C12D1 added IBR to
VEN from C13DI1. By combining IBR and VEN for a median of 7
months (range 3-10), 5/10 pts in PR improved to CR, 16/19 (84%)
achieved uMRD in both PB and BM (Figure 1), thus stopping both ther-
apies. The remaining 3 (16%) continued IBR. After a median follow up
of 30 months, median PFS was not reached; 3 pts progressed without
treatment need, 1 pt restarted VEN mono, 2 pts developed Richter trans-
formation. 11/33 pts (33.3%) who discontinued treatment in uMRD, after
a median observation of 30 months remain uMRD (6 treated with VEN
only). No cases of tumor lysis syndrome were reported. With prolonged
follow-up no new relevant toxicities occurred. Our updated results
demonstrated that a sequential MRD-guided approach leads to an overall
uMRD in 33/38 pts (87%) with either VEN mono or in combination with
IBR. Interestingly, 84% of pts who did not achieve uMRD after VEN
alone obtained uMRD after the addition of IBR and the remaining 3 pts
who did not obtain uMRD even after the combination, could be selected
for continuous IBR. This MRD-driven strategy allows to reach identical
depth of response in each patient with an individualized time-limited ap-
proach, avoiding treatment intensification in those who achieve uMRD,
and ultimately identifying the few pts that may benefit from continuous
treatment.

Figure 1. MRD evaluation (CLL cells®) in PB in the all evaluable patients (n = 38).
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IDECABTAGENE VICLEUCEL (IDE-CEL, BB2121), A BCMA-DI-
RECTED CAR T CELL THERAPY, IN PATIENTS WITH RE-
LAPSED AND REFRACTORY MULTIPLE MYELOMA (RRMM):
UPDATED KARMMA RESULTS

M. Cavo', A. Oriol%, J. San-Miguel’>, A. Kansagra*, D. Madduri’,
N. Shah®, P. Moreau’, 1. Yakoub-Agha®, M. Delforge’, H. Einsele'®,
H. Goldschmidt', K. Weisel'?, A. Rambaldi'?, D. Reece'*, P. Rodriguez-
Otero?, F. Petrocca’®, J. Connarn'¢, P. Patel'¢, L. Huang'®, T. Campbell',
K. Hege'®, N. Munshi'’

'IRCCS Azienda Ospedaliero-Universitaria di Bologna, *Institut Josep
Carreras and Institut Catala d’Oncologia, Hospital Germans Trias i
Pujol; 3Clinica Universidad de Navarra; *Simmons Comprehensive
Cancer Center, UT Southwestern Medical Center, >Mount Sinai Hospi-
tal; SUniversity of California San Francisco,; ’Centre Hospitalier Uni-
versitaire de Nantes, *CHU de Lille, Univ Lille, INSERM U1286, Infinite;
?University Hospital Leuven, '"University Hospital Wiirzburg; ''Uni-
versity Hospital Heidelberg; '?University Medical Center of Hamburg-
Eppendorf; University of Milan and ASST Papa Giovanni XXII;
"Princess Margaret Cancer Centre; *bluebird bio, at the time the re-
search was conducted; °Bristol Myers Squibb; '"The LeBow Institute
for Myeloma Therapeutics and Jerome Lipper Multiple Myeloma Center,
Dana-Farber Cancer Institute, Harvard Medical School

RRMM pts previously exposed to immunomodulatory agents (IMiD
agents), proteasome inhibitors (PIs) and anti-CD38 antibodies (mAbs)
have poor outcomes with subsequent treatments. In the phase 2 KarMMa
trial (NCT03361748), ide-cel, a BCMA-directed CAR T cell therapy,
showed frequent, deep, and durable responses in heavily pretreated pts
with RRMM (Munshi NC, et al. N Engl J Med 2021). Here we report
updated results for pts who had received >3 prior regimens (including
an IMiD agent, a P, and an anti- CD38 mAb) and were refractory to
their last regimen per IMWG criteria. After 3 days of lymphodepletion
(cyclophosphamide 300mg/m?+fludarabine 30mg/m?) pts received 150-
450x10% CAR+ T cells (target dose levels). Endpoints included overall
response rate (ORR; primary) and complete response (CR) rate (key sec-
ondary).
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Figure 1 and Table 1.

Other secondary endpoints included duration of response (DOR), pro-
gression-free survival (PFS), overall survival (OS) and safety. Of 140
pts enrolled, 128 received ide-cel (median age of 61 y; median of 6

[range, 3-16] prior regimens); 84% were triple-class refractory, 26%
were penta-refractory; 88% had received bridging therapy. Median fol-
low-up was 15.4 mos (data cutoff, 7 Apr 2020). ORR was 73% and the
median PFS was 8.8 mos; both increased with higher dose (Table 1). At
the highest target dose (450x10° CAR+ T cells), ORR was 81%, CR rate
was 39%, and median PFS was 12.2 mos. Responses were observed in
all subgroups, including pts with high tumor burden (71%), ex-
tramedullary disease (70%) and R-ISS stage III disease (48%). OS con-
tinues to mature and the median has not been reached (Figure 1); the
estimated 15-mo OS rate was 71%. The most common any-grade (gr)
toxicities were cytopenia (97%) and cytokine release syndrome (CRS;
84%). CRS was mostly gr 1/2; 5 pts (4%) had gr 3, 1 had gr 4 (at
300x10° and 1 had gr 5 (at 300x10°) events. Investigator-identified neu-
rotoxicity was reported in 23 pts (18%; 4 pts (3%) had gr 3 and 0 had gr
> 4 events. Tocilizumab was used in 67 and 3 pts with CRS and neuro-
toxicity, respectively. Similarly, steroids were used in 19 and 10 pts with
CRS and neurotoxicity, respectively.

Summary/Conclusion: Updated results from the KarMMa trial con-
tinue to demonstrate deep, durable responses with ide-cel in heavily pre-
treated pts with RRMM. Efficacy and safety results reflect prior reports
and support a favorable clinical benefit-risk profile for ide-cel across the
target dose levels.

Accepted for presentation at EHA 2021.
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CPI-0610, A BROMODOMAIN AND EXTRATERMINAL DOMAIN
(BET) PROTEIN INHIBITOR, IN COMBINATION WITH RUXOLI-

TINIB, IN JAK INHIBITOR-NAIVE MYELOFIBROSIS PATIENTS:

UPDATE OF MANIFEST PHASE 2 STUDY

F. Palandri', J. Mascarenhas?, C. Harrison?, A. Patriarca*, T. Devos’,
R. Rampal®, A. Vannucchi’, F. Passamonti®, A. Mead’, M. Kremyan-
skaya', T. Somervaille'’, M. Wondergem'!, R. Hoffman', K. Luptakova'?,
J. Wang'?, G. Colak'?, J. Shao'?, S. Bobba'?, P. Trojer'?, S. Verstovsek!?,
V. Gupta'¥, on behalf of the MANIFEST Investigators
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Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai; Guy’s
and St. Thomas’Hospital; *Azienda Ospedaliero Universitaria Maggiore
della Carita di Novara SCDU Ematologia; *Department of Hematology,
University Hospitals Leuven and Laboratory of Molecular Immunology,
Rega Institute, KU Leuven; ‘Memorial Sloan-Kettering Cancer Center;
’Azienda Ospedaliero Universitaria Careggi; SUniversity of Insubria,
Oxford University Hospitals, "’Cancer Research UK Manchester Insti-
tute & The Christie Hospital, ' Department of Hematology, Academisch
Ziekenhuis Vrije Universiteit; '>Constellation Pharmaceuticals, *De-
partment of Leukemia, University of Texas MD Anderson Cancer Cen-
ter; "“Princess Margaret Cancer Centre, University of Toronto

CPI-0610 is first-in-class, oral, small-molecule inhibitor of BET pro-
teins with potential for disease-modifying activity through altered gene
regulation of key oncogenic, fibrotic, and inflammatory factors and may
transform the standard of care in myelofibrosis (MF). CPI-0610 in com-
bination with ruxolitinib (CPI-0610 +rux) is currently being studied in
JAK-inhibitor (JAKi) treatment-naive MF patients (pts) in Arm 3 of
MANIFEST, a global, open-label, phase 2 study. Here we report the
safety and efficacy data from Arm 3 of the ongoing MANIFEST study.

Eligibility: JAKi-treatment-naive MF pts with DIPSS score >Int-2;
platelet >100 x 10°/L; spleen volume > 450 cc by CT/MRI; >2 symptoms
measurable (score >3) or a total symptom score (TSS) of >10 using the
MEFSAF v4.0. Primary endpoint: SVR35 response (=35% reduction in
spleen volume) at wk 24; key secondary endpoint: TSS50 response
(>50% reduction in TSS) at wk 24. As of 29 September 2020, 78 pts
treated, 66 pts ongoing. Baseline characteristics: mean age: 67 years old;
72% male; primary MF: 54% pts; DIPSS >Int-2: 76% pts; [PSS >Int-2:
83%; 65% pts anemic (Hgb <10g/dL); median platelet: 294 x 10°/L
(range: 100, 1849); median spleen volume: 1719 cc (range: 451, 4782);
median TSS: 16 (range: 0, 38); high-molecular-risk mutations: 55% pts,
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JAK?2 mutation: 72%; ASXLI mutation: 45%. At week 24, 67% (42/63)
pts achieved SVR35 (median % change from baseline: -50%; range: -
84.4%, 23.7%) and 57% (34/60) pts achieved TSS50 (median % change
from baseline: -59%; range: -100%, 225%). Additionally, 33% (16/48)
of pts had at least one grade improvement in bone marrow fibrosis. 78
pts were evaluable for safety. The most common hematological TEAEs
of any grade were anemia (33%, >Gr3: 30%) and thrombocytopenia
(32%, >Gr3: 8%). These cytopenias were generally manageable with
dose modifications. CPI-0610 + rux combination is generally well-tol-
erated in JAKi-treatment-naive MF pts. The encouraging clinical data
demonstrate the potential for the combination treatment to provide en-
hanced efficacy as evidenced by higher SVR35 and TSS50 rates at wk
24 compared with historical data from pivotal phase 3 studies. Overall,
the data suggest that the addition of CPI-0610 to rux is potentially syn-
ergistic in JAKi-naive MF pts. A phase 3, randomized, double blind, ac-
tive-control study to further evaluate this combination is initiated.
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REAL-LIFE PROSPECTIVE OBSERVATIONAL STUDY “CAR-T
CELL IN DIFFUSE LARGE B-CELL (DLBCL) AND PRIMARY ME-
DIASTINAL LYMPHOMAS (PMBCL)” OF THE ITALIAN SOCIETY
OF HEMATOLOGY (SIE)

A. Chiappella!, A. Guidetti'?, A. Dodero!, S. Bramanti’, P.L. Zinzani*,
A. Santoro’, B. Casadei*, A. Di Rocco’, M. Carrabba®, P. Chiusolo’,
M. Martino®, A.M. Barbui’, M.C. Tisi'’, R. Miceli", C. Carniti'?,
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XXIIIL, '° Cell Therapy and Hematology, San Bortolo Hospital, ' Unit of
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Research and Technological Development, Fondazione IRCCS Istituto

Nazionale dei Tumori di Milano, ’Laboratory of Hematology, Division
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tuto Nazionale dei Tumori di Milano, Italy

Introduction.: Axicabtagene ciloleucel (axi-cel) and tisagenlecleucel
(tisa-cel) are anti-CD19 chimeric antigen receptor T cells (CAR-T) reg-
istered for the treatment of relapsed/refractory (R/R) DLBCL and
PMBCL patients (pts). Methods. SIE is conducting an observational trial
aimed to: 1. register all DLBCL and PMBCL candidate to CAR-T in the
Italian authorized centers; 2. evaluate the intention to treat overall re-
sponse rate (ORR, complete [CR] and partial response [PR]), duration
of response (DOR), progression free survival (PFS) and overall survival
(0OS); 3. evaluate safety in terms of cytokine release syndrome (CRS),
immune effector cell-associated neurotoxicity syndrome (ICANS) and
long-term cytopenia; 5. evaluate different CAR-T products.

Results: Since March 2019 to January 2021, 126 pts were enrolled and
leukapheresed; 113 were infused. Clinical characteristics were: median
age 53 years (19-70), stage III/IV 77 (68%); median number of prior
lines was 3 (2-7), including 33 (29%) prior autologous stem cell trans-
plantation. For histologies, 59 (52%) were DLBCL, 18 (16%) high-grade
B-cell (HGBCL), 23 (20%) PMBCL, 13 (12%) transformed Follicular
(tFL). Bridging therapy was delivered to 97 pts (86%); all pts received
lymphodepletion. Fifty-nine (52%) infused axi-cel and 54 (48%) tisa-
cel. Median follow-up time for infused pts was 6.9 months (IQR: 3.13-
11.78). At 30-days after the infusion, the response was: 45 (40%) CR,
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35 (31%) PR, with ORR of 71%. Median DOR was not reached for CR
pts, 6.6 months in PR pts. In the whole series, 6 and 12-months PFS and
OS were 54% (95% CL:45-65); 46% (95%CI1:35-59) and 80%
(95%CI:71-88); 75% (95%Cl1:65-86), respectively. Six-months PFS and
OS by histotype were: 48% and 78% for DLBCL, 62% and 80% for
HGBCL, 66% and 80% for PMBCL, 59% and 92% for tFL. No differ-
ences between axi-cel and tisa-cel were reported. Severe (grade 3-4) CRS
was observed in only 6 (5%) pts, and severe ICANS in 11 (10%). Sixty-
one (54%) pts received tocilizumab and 38 (34%) steroids. Cytopenia
beyond 30 days was reported in 30 (27%) pts; 27 of them (24%) experi-
enced viral or bacterial infections. No toxic deaths were recorded so far.

Conclusions: In the real-life, axi-cel and tisa-cel showed an ORR sim-
ilar to those of the registrative trial, with no differences across histotypes
and CAR-T products. Toxicities are manageable, relapse beyond 6
months is a rare event. Cytopenias are an emerging problem in real-life
setting.

B010

STANDARDIZATION OF NEXT GENERATION SEQUENCING
(NGS) FOR ADVANCED MOLECULAR DIAGNOSIS OF
MYELOID NEOPLASMS, A GIMEMA LABNET (GRUPPO ITAL-
IANO MALATTIE EMATOLOGICHE DELL'ADULTO) PROJECT

C. Salvadori"¢, G. Rotunno!, E. Fabiani?, L. Bandini*, E. Ottaviani*,
V. Randazzo®, C. Agueli®, R. Cucci’, P. Fazi’, A. Santoro®,
S. Soverini*, M.T. Voso*3, A.M. Vannucchi', P. Guglielmelli'

ICRIMM, Center of Research and Innovation of Myeloproliferative Neo-

plasms, Azienda Ospedaliera Universitaria Careggi and Department of
Experimental and Clinical medicine, University of Florence, *Depart-

ment of Biomedicine and Prevention, Tor Vergata University, Rome,

Italy, *Santa Lucia Foundation, IRCCS, Neuro-Oncohematology, Rome,

Italy, “IRCSS Azienda Ospedaliero-Universitaria di Bologna. Istituto di
Ematologia Serdgnoli. Bologna Italy, *Department of Oncology, Os-
pedali Riuniti Villa Sofia-Cervello, Palermo, Italy, ‘Department of Med-
ical Biotechnologies, University of Siena, "GIMEMA Foundation, Rome,

Italy

NGS is widely used in the molecular diagnostic but there are no clear
and unique indications in the context of somatic variants. Main issues
are identifying low variant allele fraction (VAF) and the interpretation
of clinically relevant variants. Standardizing NGS methodology is crucial
to increase the reliability and reproducibility of diagnostic results in
myeloid neoplasms (MN). From 2019 GIMEMA group started the NGS
standardization activity across the board of LabNet (CML, AML, MDS)
and JakNet projects, aiming to develop shared standard procedures for
advanced molecular analysis and interpretation of variants in MN in
order to establish the analytical and clinical sensitivity and limit of de-
tection/quantification of methods. To develop such an approach, a NGS
committee including 4 referral centers (Firenze, Roma, Palermo and
Bologna) was established. Proficiency Test (PT) was developed by inter-
laboratory comparisons to determine the performance of each center. In
a Ist round of validation, the reference Seraseq Myeloid Mutation DNA
was serially diluted, by Coordinating Laboratory (CL; Firenze), with the
wild-type reference DNA (NA24385) obtaining a spectrum of 11 single
nucleotide variants (SNV) and 10 indels with VAF from 1% to 15%.
After confirming by NGS the presence of all variants, aliquots were de-
livered to each Test Laboratory (TL) to perform the in-house NGS
myeloid panel in triplicate inter/intra runs, following routine diagnostic
procedures. A 2nd round of PT was performed with 3 custom reference
DNA samples with Sanger validated critical variants. Results from 1st
PT showed that a total of 90.4% (N=684/756) variants were correctly
detected by TLs: 99.6% in the whole sample; 96.4% and 75.3% in the
1:2-1:5 diluted samples respectively. The global performance analysis
showed a positive percent agreement (PPA) value ranging from 89.4-
100% for variants with VAF from 1% to 10%. Analyzing variants ac-
cording to the type and VAF, best results of PPA was obtained for variants
with VAF>5% while the percentage decreased in indels compared to
SNVs for VAF 1-2.5% (89.4 vs 95% and 98.5 vs 99% respectively). The
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positive predicted value (PPV) was calculated only for the CL and it was
>95%. The analysis of the 2nd PT round of validation is ongoing, and
results will be showed during the meeting. Next efforts will address de-
velopment of standardized interpretation criteria for variant reporting.
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MUTATIONS OF THE EXPORTIN 1 (XPO1) GENE PREDICT
SHORTER TIME TO FIRST TREATMENT IN 1092 EARLY STAGE
CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS.
TRAINING/VALIDATION STUDY

C. Favini,! R. Moia,' V. Ferri,! R. Bomben,? S. Sagiraju,' T. Bittolo,>
L. Scarfo,’ S. Bonfiglio,? R. Maffei,* S. Baldoni,® S. Raponi,® V. Spina,’
A. Bruscaggin,” L. Terzi di Bergamo,” L. De Paoli,! G. Margiotta
Casaluci,! C. Deambrogi,' S. Rasi,' A. Condoluci,” M. Schipani,'
D. Talotta," W. Al Essa,! R. Adhinaveni,' A. Patriarca,! A. Zucchetto,’
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Division of Hematology, Department of Translational Medicine, Uni-
versita del Piemonte Orientale, *Clinical and Experimental Onco-
Haematology Unit, Centro di Riferimento Oncologico, I.R.C.C.S.; 3
Division of Experimental Oncology, Universita Vita-Salute, Ospedale
San Raffaele; *Hematology Unit, Department of Medical and Surgical
Sciences, University of Modena and Reggio Emilia; ° Institute of Hema-
tology-Centro di Ricerca Emato-Oncologica CREO), University of Pe-
rugia,® Haematology, Department of Translational and Precision
Medicine, Sapienza University of Rome; " Institute of Oncology Research
and Oncology Institute of Southern Switzerland

Introduction and aim: Approximately 70% of newly diagnosed
chronic lymphocytic leukemia (CLL) patients present in early Binet or
Rai stage and are managed with the watch and wait strategy. Two studies
have identified clinical and immunogenetic variables associated with
shorter time to first treatment (TTFT). We aimed at identifying novel
molecular biomarkers that may predict early treatment requirement.

Methods: In the training cohort, tumor genomic DNA, isolated at the
time of diagnosis, was analyzed in the most frequently mutated genes in
CLL with a next-generation sequencing (NGS) approach. In the valida-
tion series, the XPO! gene was analyzed by NGS or by Sanger sequenc-
ing.

Results: In the training cohort (N=295), NGS mutational analysis
showed that XPO! was mutated in 7 (2.4%) patients. By multivariate
analysis, XPOI mutations (HR 4.24; 95% CI 1.72-10.44; p=0.002) and
unmutated IGHV genes (HR 3.43; 95% CI 2.08-5.67; p<0.0001) main-
tained an independent association with a shorter TTFT. In the Binet A
validation cohort (N=402), XPO! was mutated in 15 (3.7%) patients and
was associated with a shorter TTFT (HR 2.59; 95% CI 1.36-4.96;
p=0.004) (Figure 1B). Similarly, in the Rai 0 validation cohort (N=395),
XPOI was mutated in 8 (2.0%) patients and was associated with a shorter
TTFT (HR 6.02; 95% CI 15.03-4.96; p<0.001) (Figure 1C). In the Rai 0
validation cohort, XPOI mutations maintained an independent associa-
tion with a shorter TTFT when corrected in multivariate analysis by the
IGHV mutational status (HR 3.31; 95% CI 1.30-8.44; p=0.012). By com-
bining the training and the validation cohorts (N=1092), a total of 30 so-
matically acquired XPOI mutations, affected codon E571 or D624, were
identified (2.7%). Patients carrying either XPOI E571 or D624 mutations
showed superimposable outcome in terms of TTFT (p=0.345) (Figure
1D). The integration of XPO! mutations into the prognostic models for
Binet A (Condoluci et al., 2020) and for Rai 0 (Cohen et al., 2020) CLL
improved the C-statistics of both models (0.775vs 0.751 and 0.755 vs
0.748, respectively).

Conclusions: Mutations of the XPO1 gene are an independent predic-
tor of shorter TTFT in early stage treatment naive CLL patients. XPO!
mutations are conceivably gain-of-function and may enhance cell pro-
liferation. XPO1 mutational analysis might be incorporated in other prog-
nostic scores and help clinicians to refine the management of the watch
and wait strategy for early stage CLL.

Training cohort
N=295 Binet A CLL patients B

1# validation cohort
N=402 Binet A CLL patients
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BETIBEGLOGENE AUTOTEMCEL (BETI-CEL) GENE THERAPY
FOR THE TREATMENT OF TRANSFUSION-DEPENDENT (-THA-
LASSEMIA (TDT): UPDATED LONG-TERM EFFICACY AND
SAFETY RESULTS

F. Locatelli!, E. Yannaki?, J.L. Kwiatkowski’, M.C. Walters*,
J.B. Porter®, S. Hongeng®, A.E. Kulozik’, M.G. Sauer®,

A.J. Thrasher’, I. Thuret'®, A. Lal'', M. Cavazzana'?, Lin Du®?,
R.A. Colvin®, J.E.J. Rasko', M. Algeri', A.A. Thompson'’

!Department of Pediatric Hematology/Oncology, Ospedale Pediatrico
Bambino Gesu, *Gene and Cell Therapy Center of the Hematology Dept
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3Division of Hematology, The Children’s Hospital of Philadelphia, * Uni-
versity of California San Francisco, *Department of Haematology, Uni-
versity College London; ° Department of Pediatrics, Faculty of Medicine,
Ramathibodi Hospital; "University Medical Center for Children and
Adolescents, Heidelberg University; *Pediatric Hematology and Oncol-
ogy, Medical University of Hannover; *Great Ormond Street Hospital

for Children; '°. Department of Pediatric Hematology, Marseille Uni-

versity; "UCSF Benioff Children’s Hospital; *>Hopital Necker, Univer-
sity Paris Descartes, *bluebird bio, Inc.; '*Cell & Molecular Therapies,
Royal Prince Alfred Hospital, " Hematology Section, Feinberg School
of Medicine

Background: Beti-cel ex vivo gene therapy adds copies of a modified
HBB gene (HbA™?) into hematopoietic stem cells of patients with TDT,
aiming to correct the underlying cause of the disease to enable lifelong,
stable production of functional adult hemoglobin (Hb). A total of 63 pa-
tients received beti-cel in 2 completed phase 1/2 (Ph1/2) and 2 ongoing
Ph3 studies; subsequently, patients were enrolled in a long-term safety
and efficacy follow-up study (LTF-303; NCT02633943). Here, we report
LTF-303 interim results of 44 patients with up to 6.4 years [y] follow-
up (planned total: 15 y).

Methods: Endpoints include Hb levels, erythropoiesis, iron concen-
tration, transfusion independence (TI; weighted average Hb >9 g/dL
without packed red blood cell transfusions for >12 months [mo]) and
safety. Data shown as median (min—max).

Results: By 30/11/2020, 44 patients (22 each from Ph1/2 and Ph3) had
enrolled in LTF-303, with 45.6 (22.9-76.4) mo follow-up. Age at enroll-
ment in Ph3/Ph1/2 was 19.5 (7-35) years. TI was achieved and main-
tained in 15/22 (68.2%; Ph1/2) and 20/22 (90.9%; Ph3) patients.
Weighted average Hb during TI was 10.3 (Ph1/2) and 11.9 g/dL (Ph3).
In patients who achieved TI, unsupported total Hb and HbA™? were sta-
ble over time in Ph1/2 (Hb, HbA™? [g/dL] at 24 mo: 10.3 [8.6-13.7,
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Il:14], 5.8 [34—96: Il:15], 60 mo: 10.6 [85_1285 Il:12], 7.6 [37_112> Figure, Liver iron concentration (LIC) over time by baseline value in patients who achieved transfusion independence
n=10]) and Ph3 (Hb, HbA™? [g/dL] at 24 mo: 12.5 [9.7-14.0; n=19], S} Exufoed W LT 303
9.4 [5.0-12.4; n=19]; 36 mo: 12.3 [11.7-13.5; n=4], 10.6 [8.6-13.0; #
n=7]), with higher Hb levels in Ph3 due to refinement of beti-cel manu- 4 4 :ﬁ“
facturing process. In Ph3 in patients who achieved TI, markers of dis- % BT
erythropoiesis trended towards normal levels; soluble transferrin receptor % <tmaly dw
decreased from baseline to 24 mo (129.4 [65.9-235.3] nmol/L [n=20] to B
60.0 [17.7-121.2] nmol/L [n=19]). Liver iron concentration decreased >
over time in patients who achieved TI (Figure 1). No drug product-re- 2w
lated AEs were reported >2y post-beti-cel infusion. Serious AEs after 2 5 i
y of follow-up included gonadotropic insufficiency, ectopic pregnancy, : ‘
fetal death, gallbladder wall thickening/polyp, bacteremia with neutrope- 10 g
nia, and major depression (all n=1). No deaths, replication competent s T T 4 %
lentivirus, or insertional oncogenesis were reported. gl 2 : . . * : i
Conclusions: After beti-cel treatment, patients with TDT maintained felne “ * - . "
TI over time with normal or near-normal Hb levels, suggesting that beti- Neni pethes e
. . . . . . N (215 mg/g dw) 5 4 4 o 2 o o
cel is a potentially curative treatment option for patients with TDT. e i = 5 : i :
N {<? mgfgdw) 17 16 17 3 6 3 1
Drw, dry weight.
Figure 1.
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GLOFITAMAB STEP-UP DOSING: UPDATED EFFICACY DATA
SHOW HIGH COMPLETE RESPONSE RATES IN HEAVILY PRE-
TREATED RELAPSED/REFRACTORY (R/R) NON-HODGKIN
LYMPHOMA (NHL) PATIENTS (PTS)

C. Carlo-Stella,' M. Hutchings,? F.C. Offner,’ F. Morschhauser,*
E. Bachy,” M. Crump,® A. Sureda,” G. Tacoboni,® C. Haioun,’

D. Perez-Callejo,' L. Lundberg,'® J. Relf,"! E. Clark," D. Carlile,"
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and Université Claude Bernard,; *Princess Margaret Hospital; "Institut
Catala d’Oncologia Hospitalet IDIBELL Universitat de Barcelona; #Vall
d’Hebron University Hospital,; *Hopital Henri Mondor, AP-HP; '°F.
Hoffmann-La Roche Ltd; ""Roche Products Ltd; ?Genentech, Inc;
BPeter MacCallum Cancer Centre Royal Melbourne Hospital and The
University of Melbourne, '*Fondazione IRCCS Istituto Nazionale dei Tu-
mori University of Milano, Italy

Introduction: Glofitamab, a T-cell-engaging, bispecific, full-length an-
tibody, allows bivalent binding to CD20 (B-cells), and monovalent bind-
ing to CD3 (T-cells). In an ongoing multicenter, Phase I dose-escalation
/ expansion study (NCT03075696), 0.6-25mg glofitamab fixed-dosing
with obinutuzumab pretreatment (Gpt), showed high, durable complete
responses and manageable safety in heavily pretreated R/R NHL. Glofi-
tamab step-up dosing (SUD), in addition to Gpt, allowed dose escalation
up to 30mg to maximize efficacy, while mitigating cytokine release syn-
drome (CRS). We present updated efficacy data from glofitamab
monotherapy (mono-tx) SUD cohorts.

Methods: Gpt (1000mg) was given 7 days pre-glofitamab, i.v. SUD
of glofitamab on Day (D) 1 and 8 of Cycle (C) 1 and then at the target
dose from C2D1 (2.5/10/16mg or 2.5/10/30mg); tx continued for up to
12 C, every 21 days.

Results: 52 pts received glofitamab SUD; 17 / 35 pts received
2.5/10/16mg and 2.5/10/30mg, respectively. 28 (54%) had aggressive
(aNHL) and 24 had indolent NHL (iNHL). Median age was 68 (44-85)
years with a median of 3 (1-12) prior tx-lines. 40 (77%) / 38 (73%) pts
were refractory to their most recent / any prior CD20 tx. An updated ef-
ficacy analysis was done after a median follow-up of 6.3 months. In
aNHL, best overall response (OR) / complete metabolic response (CMR)
rates were 64% / 57%; a trend of improved response was observed with
increased target dose, with a CMR rate of 71% at 2.5/10/30mg (N=14).
Notably, 4/5 pts with mantle cell lymphoma (2.5/10/16mg, n=2;
2.5/10/30mg, n=2) had CMR. For aNHL, 13/16 CMRs are ongoing, with
8 CMRs >3 months. For pts with iNHL (N=24), OR and CMR rates were
79% and 71%, respectively; 14/17 CMRs are ongoing, with 10 CMRs
>3 months. Common AEs (Aug 2020) were CRS (64%), neutropenia
(39%), and pyrexia (33%). CRS was mostly confined to C1: 24/50 pts
had CRS after 2.5mg; 20/49 pts after 10mg; 2/16 and 8/32 pts had CRS
after 16 and 30mg (C2D1). Grade [Gr] 1/2 CRS was reported in
35%/23%. 3 pts had Gr 3 CRS; none had Gr 4/5 events. Updated data,
including biomarker data on baseline CD20 expression and CDS8 levels
in the tumor, will be presented.

Conclusions: Updated data for glofitamab mono-tx SUD show higher
preliminary response rates than previously reported in pts with R/R NHL
who have failed multiple lines of tx. CRS was mostly manageable, of
low grade, and confined to the first cycle of treatment.

Previously submitted to ASCO 2021. All rights reserved.
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ASPEN: RESULTS OF A PHASE 3 RANDOMIZED TRIAL OF
ZANUBRUTINIB VERSUS IBRUTINIB FOR PATIENTS WITH
WALDENSTROM MACROGLOBULINEMIA (WM)
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bonne University, Pitié Salpétriere Hospital; ' BeiGene USA, Inc;
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Background: Bruton tyrosine kinase (BTK) inhibition is an emerging
standard of care for WM.

Aim/Objective: ASPEN (NCT03053440) is a randomized phase 3
study comparing zanubrutinib (ZANU), a potent and selective BTK in-
hibitor, versus ibrutinib (IBR), a first generation BTK inhibitor, in pa-
tients with WM.

Methods: Patients with MYD88 mutation—positive (MYDSES™*) WM
were randomly assigned 1:1 to receive ZANU (160 mg twice daily) or
IBR (420 mg once daily). Patients without MYD88 mutations were as-
signed to a separate cohort to receive ZANU; these results are reported
separately. Randomization was stratified by CXCR4 mutational status
and lines of prior therapy (0 vs 1-3 vs>3). The primary end point was the
proportion of patients achieving a complete response or very good partial
response (CR+VGPR). Sample size was calculated to provide 81%
power to detect a difference in CR+VGPR rate of 35% vs 15% in the sub-
set of patients with relapsed or refractory WM. Primary analysis was
planned to occur at ~12 months after the last patient enrolled.

Table 1.
Zanubrutinib Ibrutinib
N=102 N=99
Efficacy (overall population)
CR+VGPR rate 284 19.2
12-mo PFS 89.7 87.2
12-mo OS 97.0 93,
Efficacy (R/IR population)®
12-mo PFS, n (95% CI) 924 859
(83.8-96.5) (75.9-91.9)
12-mo OS, n (95% CI) 98.8 925
91.6-99.8 84.1-96.6
AEs leading to discontinuation 4.0 9.2
=Grade 3 AEs 584 63.3
| Grade 5 AEs 1.0 4.1
| Neutropenia 29.7 133
Hypertension 10.9 17.3
| _Maijor bleeding® 59 8.2
Atrial fibrillation/flutter 2.0 153
Data a5 %, unless i ig .
“R/R population (n=83, zanubrulinib; n=81, krulinib).
PSafety population included 101 patients treated with zanubrutinib and 98 treated with ibrutinib.
“Inciudes grade 23 hemorrhage and cenlral nervous system bleeding of any grade.
AE, adverse evenl; CR+\GPR, complete response or very good partial response; OS, overall survival, PFS,
| progression-free survival, R/R, relapsed or refractory.
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Results: In total, 201 patients were randomized to receive ZANU
(n=102) or IBR (n=99) between Jan 2017 and Jul 2018. While the treat-
ment groups were well balanced for most of the important baseline fac-
tors, more elderly patients (aged >75 years, 33.3% vs 22.2%) and more
patients with anemia (hemoglobin <110 g/L, 65.7% vs 53.5%) were ran-
domized to receive ZANU. At a median follow-up of 19.4 months, the
rate of VGPR was 28.4% with ZANU and 19.2% with IBR (2-sided
P=.09; Table). No CRs were observed. Rates of atrial fibrillation, con-
tusion, diarrhea, edema peripheral, hemorrhage, muscle spasms, pneu-
monia, and adverse events leading to discontinuation or death were lower
with ZANU compared with IBR. Although the rate of neutropenia was
higher with ZANU (Table 1), grade >3 infection rates were similar be-
tween treatment arms (17.8% vs 19.4%).

Conclusions: ASPEN is the largest phase 3 trial of BTK inhibitors in
‘WM and the first head-to-head comparison of BTK inhibitors in any dis-
ease. Although not statistically significant, compared with IBR, ZANU
was associated with a higher VGPR response rate and demonstrated clin-
ically meaningful advantages in safety and tolerability.
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OUTCOME OF PRIMARY MEDIASTINAL B CELL LYMPHOMA
(PMBCL) AFTER DIFFERENT INDUCTION REGIMENS IN THE
PRELIMINARY ANALYSIS OF THE IELSG37 TRIAL
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Medicine; *° Bydgoszcz Medical Center, Nuclear medicine; ! AUSL-
IRCCS di Reggio Emilia, Divisione di Medicina Nucleare; >’ Foundation
for the Institute of Oncology Research IOR), International Extranodal
Lymphoma Study Group, Oncology Institute of Southern Switzerland,
Medical Oncology Clinic; *Southampton General Hospital, Cancer Re-
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Introduction: Primary mediastinal B-cell lymphoma (PMBCL) is char-
acterized by poor prognosis if an inadequate response is achieved or if
the disease relapses after induction therapy. Therefore, dose! 'intensive
chemoimmunotherapy regimens are widely used but their superiority
over the standard RCHOP21 regimen has not been proven by random-
ized trials. Radiotherapy (RT) can consolidate responses after induction,
but it may increase the risk of second malignancies and heart diseases.
IELSG37 trial was planned according to a non-inferiority design to
demonstrate that RT may be unnecessary in patients achieving a
metabolic complete remission. The primary-endpoint analysis per arm
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will be reported when >80% will have a minimum post-treatment fol-
low-up of 30 months. Herein, we present a preliminary analysis of the
outcomes after different induction regimens in the overall population.

Methods: Patients with untreated PMBCL were enrolled in the study.
Induction therapy was chosen according to local practice among different
regimens containing a combination of rituximab and anthracyclines.
Upon central review of post-induction PET scans, responding patients
were randomized to observation versus consolidative RT. Responses
were defined according to the Lugano classification using the Deauville
5-point scale (DS). Patients progressing during induction did not have
central PET review and were assigned as DS5.

Results: 545 patients (209 men, 336 women) were enrolled and treated
with R-V/MACOP-B (n=168,31%), RCHOP14 (n=146,27%),
RCHOP21 (n=98,18%), DAEPOCH-R (n=88,16%), RmegaCHOP
(n=19,3%), other dose-intensive regimen (n=26,5%). Induction treatment
was completed in 511 patients, while 34 had an early failure. At a median
follow-up of 3 years, almost 95% of patients are alive. The rate of com-
plete metabolic responses (CR, defined by DS1-3) did not differ signif-
icantly across regimens. However, the rate of patients with a probable
induction failure (DS5) was more than 2 times higher for RCHOP21
compared to the other regimens. At univariate analysis, there was no sig-
nificant association of older age, poor PS, advanced stage, extranodal
disease, bulky, higher international prognostic index (IPI) and larger
metabolic tumor volume (MTV) with the use of RCHOP21 (Table
1).Survival analysis and Cox regression will be presented at the meet-
ing.

Conclusions: Induction therapy has a critical role on PMBCL out-
come. According to our preliminary results RCHOP21 appeared inferior
to other dose-dense/dose-intensive regimens.

Table 1.

IELSG37 preliminary analysis: Complete metabolic response and risk factor rates by induction regimens in PMBCL

Median MTV
ml (IQR)

o Median age | Age>40 CRrate

years (IQR) | years  (DS1-3)

32(27-45) | 34% 53% 25% 7% 65% 75% 24% 21%
37(30-47) | 45% 56% 7% 8% 78% 67% 36% 30%

Nanalyzed
R-CHOP21 316 (186-482)
360 (224-593)
320 (202-498)
335(26-39) | 25% | 65% 6% 10% | e8% | 70% 28% 22% | 333(204-521)
33(29-38) | 22% | 60% 7% 19% | 64% | 78% 33% 22%  280(172-443)

nsive
P-valu
[ra— 0.220 0.006 | 0546 | 0.001 | 0231 | 0150 | 0.568 0.262 0.488 0.521

R-CHOP14

34(2845) | 38% | s4% | 10% | 12% | 70% | 69% 36% 24%

DA-EPOCH-R
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THE ADDITION OF ROMIDEPSIN TO CHOEP PLUS UP-FRONT
STEM-CELL TRANSPLANTATION IS NOT EFFECTIVE IN PE-
RIPHERAL T-CELL LYMPHOMA (PTCL): FIRST ANALYSIS OF
THE PHASE Il FIL-PTCL13 STUDY

A. Chiappella!, C. Carniti?, A. Re?, C. Castellino?, A. Evangelista’,
R. Ciancia®, L. Orsucci’, A. Pinto®, S.V. Usai’, A. Arcari'’, F. Ilariucci!,
F.G. Rossi'?, F. Benedetti'®, L. Flenghi'4, C. Ghiggi'>, A.L. Molinari'®,
V. Stefoni'’, S. Volpetti'®, V.R. Zilioli'’, F. Ballerini*’, R. Bruna?',
F. Cavallo®, G. Musuraca®, C. Patti**, F. Re?, M. Tani?*®, M. Varettoni?’,
M. Zanni*®, A. Dodero!, S. Pileri*’, G. Ciccone®, P. Corradini'-*°

'Division of Hematology and Stem Cell Transplantation, Fondazione
IRCCS Istituto Nazionale dei Tumori di Milano, *Laboratory of Hema-
tology, Division of Hematology and Stem Cell Transplantation, Fon-
dazione IRCCS Istituto Nazionale dei Tumori di Milano, ’Hematology
Division, ASST Spedali Civili di Brescia, *Division of Hematology,
Azienda Ospedaliera S. Croce e Carle, *Unit of Clinical Epidemiology,
Azienda Ospedaliera e Universitaria Citta della Salute e della Scienza
and CPO Piemonte, *Onco-hematology and Stem Cell Transplantation
and Cellular Therapies, Centro di Riferimento Oncologico CROIRCCS,
’Division of Hematology, Azienda Ospedaliera e Universitaria Citta
della Salute e della Scienza, *Hematology-Oncology & Stem Cell Trans-
plantation Unit, Istituto Nazionale Tumori, Fondazione G. Pascale,
IRCCS, °Hematology, Ospedale Oncologico Armando Businco, ' Hema-
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tology Unit, Ospedale Guglielmo da Saliceto, " Hematology, Azienda
USL-IRCCS, "’ Division of Hematology, Fondazione IRCCS Ca Granda,
OM Policlinico, *Hematology and Stem Cell Transplantation, Azienda
Ospedaliera Universitaria di Verona, '*Hematology, Azienda Os-
pedaliera di Perugia, > Hematology, IRCCS Ospedale Policlinico San
Martino, "SHematology, Ospedale degli Infermi, " Institute of Hematol-
ogy “Seragnoli”, University of Bologna, *Clinic of Hematology, Pre-
sidio Ospedaliero Universitario “Santa Maria della Misericordia” di
Udine, ASUFC, Division of Hematology, ASST Grande Ospedale
Metropolitano Niguarda, *°Clinic of Hematology, IRCCS Ospedale Poli-
clinico San Martino, ' Division of Hematology, Ospedale Maggiore
Della Carita, *’Division of Hematology, Department of Molecular
Biotechnologies and Health Sciences, University of Torino, > Division of
Hematology, IRCCS Istituto Romagnolo per lo Studio dei Tumori
IRST“Dino Amadori”, **Division of Onco-Hematology, Azienda Villa
Sofia Cervello, > Hematology and CTMO, Azienda Ospedaliera-Univer-
sitaria di Parma, *Hematology Unit, Ospedale Santa Maria delle Croci,
2’Division of Hematology, Fondazione IRCCS Policlinico San Matteo,
#Division of Hematology, Azienda Ospedaliera Santi Antonio e Biagio e
Cesare Arrigo, *’Division of Haematopathology, European Institute of
Oncology IRCCS; 3’Chair of Hematology, University of Milano, Italy

Introduction: Peripheral T-cell lymphomas (PTCL) are a rare disease
with a poor prognosis, even when treated with high dose chemotherapy
and stem cell transplantation (HDC + SCT). Romidepsin (Ro), a histone
deacetylase inhibitor, showed activity in relapsed or refractory PTCLs.

Methods: In the phase Ib FIL-PTCL13 (NCT02223208), we defined
14 mg/ms the maximum tolerated dose of Ro with cyclophosphamide,
doxorubicin, etoposide, vincristine, dexamethasone (CHOEP) plus HDC
+ SCT in young PTCLs patients eligible to transplant. Aim of the phase
II part of the study was to evaluate the efficacy (response rate, progres-
sion free survival, PFS, at 18-months and overall survival, OS) of the
experimental combination. The primary objective was to demonstrate a
15% increase in 18-months PFS for the combination Ro-CHOEP plus
HDC+SCT, compared to the literature data (from 55% to 70%, planned
sample size=110). Patients aged 18-65 eligible to SCT, with advanced
PTCL-NOS, angioimmunoblastic/T-helper follicular and ALK negative
anaplastic large cell lymphoma were eligible. Treatment plan consisted
of 6 courses of Ro-CHOEP every 21 days (14 mg/ms Ro day 1 and 8),
followed by cisplatin-cytarabine-dexamethasone (DHAP) with stem cell
harvest and SCT. Patients in complete response (CR) after induction pro-
ceeded to autoSCT, while those in partial response (PR), with an avail-
able HLA-matched donor, proceeded to alloSCT upfront.

Results: From September 2017 to October 2020, 83 patients were en-
rolled into the phase II part of the study; median age was 55 years (IQR
49;59); 74 (89%) had stage I1I-IV and 29 (35%) IPI risk >2. An interim
analysis was performed, according to the statistical plan, when the first
75 patients were enrolled. At a median follow-up of 12 months, the es-
timated 18-months PFS was 53% (95% CI: 0.39-0.64) and the OS was
79% (95% CI: 0.66-0.87). On 74 patients evaluable for response after
induction, the overall response rate (ORR) after 6 Ro-CHOEP was 72%
(53 patients), with 59% (44 patients) complete response (CR). On 65 pa-
tients evaluable for response at the end of treatment, the ORR after SCT
was 42/65 (65%), with 36 (55%) CR. No unexpected toxicities were
recorded.

Conclusions: The interim analysis demonstrated an 18-months PFS of
53%, that is similar to those obtained with conventional HDC+SCT, the
enrollment was stopped. In conclusion, the addition of Romidepsin to
CHOERP did not improve PFS in PTCLs eligible to SCT.
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RISK OF EARLY SEVERE INFECTIONS IN NEWLY DIAGNOSED
MULTIPLE MYELOMA (NDMM) PATIENTS TREATED WITH
NOVEL AGENTS: A POOLED ANALYSIS

F. Bonello, M. D’ Agostino, M. Offidani, M.T. Petrucci,

A.M. Liberati, F. Patriarca, A. Capra, G. Benevolo, G. Gaidano,
G. Barila, M. Galli, N. Cascavilla, S. Aquino, S. Ballanti,

G. Pietrantuono, S. Pulini, D. Derudas, P. De Fabritis, P. Corradini,
C. Conticello, M. Cavo, P. Sonneveld, M. Boccadoro, S. Bringhen

European Myeloma Network, Italy; European Myeloma Network, the
Netherlands

Background: Infections are a major cause of toxicity in myeloma pa-
tients. We investigated the incidence of severe infections and associated
risk-factors in NDMM patients receiving novel agents.

Methods: We pooled together data from Italian patients enrolled in
clinical trials and receiving carfilzomib-based (IST-CAR-506, IST-CAR-
561), bortezomib-based (EMNO02) and lenalidomide-based (EMNO1, RV-
MM-PI-0752, RV-MM-EMN-441) induction treatment. We assessed the
incidence of severe infections, defined as any grade (G)3-5 event or G2
if involving lung/lower respiratory tract (CTCAE version 4.0). Early Se-
vere Infections (ESI, occurring during the first 4 months of therapy) were
analyzed. Secondary aims were to identify risk factors for ESI and to
evaluate the impact of ESI on outcome.

Results: 1892 patients were included in the analysis. Median age was
65 years, 970 (51%) patients were transplant eligible and 922 (49%)
transplant ineligible. Overall, 1059 (56%) patients received IMiD-based
and 833 (44%) PI-based induction therapy. Median follow-up was 68
months. We recorded 436 severe infections, mainly represented by
lung/lower respiratory tract infections (50%), febrile neutropenia (23%)
and sepsis/septic shock (10%). 377 (20%) patients reported at least one
severe infection, and 129 patients (6.8%) one ESI. In a multivariate anal-
ysis (Table 1), factors associated with increased risk of ESI were ISS
stage 3 (OR 2.14, 95% CI 1.32-3.48), presence of dell7p by FISH (OR
1.80, 95% CI 1.1-2.96), intermediate fit status (OR 1.88 95% CI 1.1-
3.21) and frail status (OR 2.12, 95% CI 1.08-4.18) according to IMWG
frailty score. No difference in risk of ESI was observed according to in-
duction therapy with PIvs IMiD (OR 1.10, 95%CI 0.68-1.78). In a time-
dependent Cox regression analysis adjusted for potential confounders
(age, RISS stage and performance status), the risk of disease progres-
sion/death was higher in patients with vs without ESI (median PFS 21.3
vs 31.3 months, HR 1.32, 95% CI 1.07-1.63, p<0.01). A significant im-
pact was observed also on survival (median OS 45.8 vs 95.8 months, HR
1.72,95% CI 1.34-2.21, p<0.01).

Conclusions: 34% of patients experiencing severe infections had the
event within the first 4 months of therapy. Aggressive disease and frailty
confer a higher risk of ESI, which hamper treatment adherence and affect
PFS and OS. Risk-adapted antimicrobial prophylaxis for patients at
higher risk of infections should be evaluated in clinical trials.

Table 1.

Table. Incidence of severe infections over time and multivariate analysis of baseline
predictors of early severe infections (ESI) in the study population.

Incidence of severe infections n (%)
Overall
At 12 months
At 4 months (early infection)

377 (20%0)

280 (15%)

129 (6.8%)
Multivariate analysis

Variahle Odds ratio (95% CI) p value
1SS stage 2 vs 1 148 (0.94 - 2.33) (L.09
1SS stage 3 vs 1 Z.14(1.32 - 3.48) <0.01
Deletion 17g13 yes vs no LRO (1.1 - 2.96) o2
NTE fit* vs TE 113 (0.62 - 2.04) {169
NTE intermediate fitness* vs TE LES (1.1 -3.21) .02
NTE frail* vs TE 2.12(1.08 - 4.18) (.03
Induction P1 vs IMil} 110 (0.68 - 1.78) (.68

Abbrevizions: 155 Insemational Staging System, NTE trsplant meligible. TE transplant eligible, Pl protessome inkibitor. IMil)
immunamadslatory dnsg

* Assessed thraugh Tiermationnl Myeloma Working Group Frailty Score
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R2-1SS, A NEW RISK STRATIFICATION MODEL IN NEWLY
DIAGNOSED MULTIPLE MYELOMA (NDMM): ANALYSIS OF
7077 PATIENT DATA BY THE EUROPEAN MYELOMA
NETWORK (EMN) WITHIN HARMONY BIG DATA PLATFORM
PROJECT

M. D’Agostino, J.J. Lahuerta, R. Wester, A. Waage, U. Bertsch,

E. Zamagni, M.V. Mateos, A. Larocca, D. Dall’Olio, N.W.C.J. van de
Donk, D. Cairns, S. Rocchi, H. Salwender, J. Bladé, B. van der Holt,
G. Castellani, G. Ciccone, A. Capra, J. Diirig, S. Bringhen,

S. Zweegman, M. Cavo, H. Goldschmidt, G. Cook, J.M. Hernandez
Rivas, J. San-Miguel, M. Boccadoro, P. Sonneveld

HARMONY Alliance

Background: In the Revised International Staging System (R-ISS)
(Palumbo, JCO 2015) 60% of pts are R-ISS2, possibly including pts with
different risk of progression/death. The EMN, within the HARMONY
project, revised the R-ISS, including also 1q copy number alterations
(CNAs).

Methods: The EMN collected NDMM data from 15 European clinical
trials in HARMONY platform. All pts received IMiD and/or PI upfront.
We evaluated the impact of each single risk feature on OS and PFS and
used the hazard of death conferred by the most significant variables to
create an additive risk score.

Table 1. Multivariate analysis on 0S and PFS of the most impacting prognostic variables in the overall po-
pulation (n=7077). Score calculation and stratification into 4 risk groups according to the total additive
score in pts with complete data (n= 2227) is shown as well.

Risk feature 0S Hazard ratio® PFS Hazard ratio*  Score value**
| 1552 1.55 (1.42-1.69) 1.35 (1.26-1.44) al
1553 2.02(1.83-2.24) 1.53 (1.42-1.66) 15
Del{17p) 1.74 (1.56-1.94) 1.41 (1.29-1.55) bt
High LDH 1.65(1.50-1,83) 1.33 (1.23-1.45) 1
t[4;14) 1.56 (1.40-1.74) 1.49 (1.36-1.63) ol
| 1q CNAs 1.45(1.29-1.63) 1.37 (1.25-1.50) 0.5
| Group Number of patients (%) Total additive score
| Low 429 (19.3%) 0
| Low-Intermediate 686 (30.8%) 0.5-1
| Intermediate-High 917 (41.2%) 1525
| High 195 (8.8%) 35

*Cox Model adjusted for Age, Sex, therapy, performance status, isotype, t[14:16) and
renal function.

**ralculated on the risk of death in patients with complete data only (n=2227), value
rounded at the nearest 0.5 with 155 2 vs 1 comparlison as reference (score = 1),

Results: 7077 NDMM pts were registered in HARMONY platform
and analyzed. Median follow-up was 75 months, median age 62 years.

In a multivariate Cox model, ISS (2 vs 1 HR 1.55 p<0.001, 3vs 1 HR
2.02 p<0.001), del(17p) (HR 1.74, p<0.001), LDH (HR 1.65, p<0.001),
t(4;14) (HR 1.56, p<0.001) and 1q CNAs (HR 1.45, p<0.001) had the
highest impact on OS. ISS (2vs 1 HR 1.35 p<0.001, 3vs 1 HR 1.53
p<0.001), t(4;14) (HR 1.49, p<0.001), del(17p) (HR 1.41, p<0.001), 1q
CNAs (HR 1.37, p<0.001) and LDH (HR 1.33, p<0.001) had the highest
impact on PFS. These prognostic variables were simultaneously present
in 2227 pts and most of the remaining pts were excluded because 1q
CNAs were missing. Based on the OS impact of these risk features in
pts with complete data, we built an additive scoring system (Table 1).
Pts were stratified into 4 groups: Low [n=429 (19.3%), score 0], Low-
Intermediate [n=686 (30.8%), score 0.5-1], Intermediate-High [n=917
(41.2%), score 1.5-2.5] and High [n=195 (8.8%), score 3-5]. Each group
had significantly different OS and PFS (Figure 1A-B). Median OS was
not reached vs 109.2 vs 68.5 vs 37.9 months and median PFS was 68 vs
45.5vs30.2 vs 19.9 months in the above 4 risk groups, respectively. Using
this new model, R-ISS2 pts (n=1372) were better stratified into Low-In-
termediate (n=517), Intermediate-High (n=811) and High risk (n=44)
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groups, confirming their highly different prognosis. Its prognostic value
was maintained also in transplant-cligible and ineligible pts, and in pts
receiving IMiDs, Pls or both.

Conclusion: This new model called “R2-ISS” may improve the current
R-ISS. About 50% of the pts are Low or Low-Intermediate risk and 50%
Intermediate-High or High risk, paving the way to risk-adapted ap-
proaches in a high number of pts. New prognostic variables can easily
be included in the future and validation in an independent cohort is
planned.
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Figure 1. 0S (A) and PFS (B) according to the newly defined risk groups. The dotted grey lines show the
outcome of the same cohort of pts stratified by R-ISS.
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HIGH LEVELS OF CIRCULATING PLASMA CELLS ARE AN IN-
DEPENDENT HIGH-RISK FEATURE IN MULTIPLE MYELOMA
PATIENTS AND THEIR PROGNOSTIC IMPACT IS MODULATED
BY THE ACHIEVEMENT OF MINIMAL RESIDUAL DISEASE
NEGATIVITY

L. Bertamini, P. Stefanoni, P. Tacchetti, A. Ledda, A. Palmas,

M. Gentile, S. Palmieri, O. Annibali, C. Musolino, M. Burdisso,

A. Capra, R. Rizzi, S. Molica, C. Cellini, F. Monaco, G. De Sabbata,
M. Cea, E. Rivolti, F. Fazio, P. Musto, M. Boccadoro, F. Gay

European Myeloma Network, Italy

Introduction and aims: High levels of circulating plasma cells (CPC)
have been long known to be a marker of aggressive disease associated
with poor outcome in multiple myeloma (MM). We aimed to identify
the best prognostic cut-off value for CPC levels and to assess the impact
of high CPC levels (CPC-High) on the clinical outcome of newly diag-
nosed (ND)MM patients (pts) in the context of concomitant risk factors
and minimal residual disease (MRD) evaluation.

Methods: At diagnosis, single-platform flow cytometry was used to
sort and count CPC in patients enrolled in the multicenter randomized
FORTE clinical trial (474 NDMM pts <65 years). MRD was assessed
by 2"-generation multiparameter flow cytometry (MFC, sensitivity 10-
%). Receiver Operating Characteristic (ROC) analysis was used to define
a cut-off based on PFS as outcome. Correlations between CPC-High and
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the most important baseline prognostic features were explored, and a
multivariate (MV) analysis assessed the impact of CPC-High on PFS
and OS. Finally, we evaluated the impact of baseline CPC and MRD
achievement.

Results and conclusions: At diagnosis, CPC were analyzed in 401/474
pts; the median follow-up was 44.2 months (39.6-47.9). The optimal
CPC cut-off to predict PFS was 0.07% (5 cells/ul, 0.005 x10°1). CPC-
High pts (>0.07%) were 130/401 (32%). Baseline features significantly
associated with CPC-High in a MV analysis were: high lactate dehydro-
genase, International Staging System stage II/III, amplq, t(4;14),
t(14;16), and bone marrow PC (>60%). CPC-High, as compared with
CPC-Low, were associated with lower PFS (3-year PFS 47% vs 78%,
HR 2.49, 95% CI 1.76-3.51, P<0.0001; Figure 1A) and OS (3-year OS
78% vs 93%, HR 2.85, 95% CI 1.56-5.19, P<0.001; Figure 1B) ina MV
analysis including all the baseline features and treatment arm. The prog-
nostic impact of CPC levels on PFS was consistent in all high-risk sub-
groups (Figure 1C), except in patients who achieved pre-maintenance
MRD negativity [(neg); interaction P=0.03]. CPC-Low_MRD-neg pts
showed the best outcome (3-year PFS 84%), while CPC-Low_MRD-
positive (pos) and CPC-High MRD-neg pts had similar 3-year PFS
(70% vs 68%). CPC-High_ MRD-pos pts had a dismal outcome (3-year
PFS 32%; Figure 1D). Elevated CPC levels with a cut-off of 0.07% (5
cells/ul, 0.005 x10%/1) are a strong and independent high-risk factor pre-
dicting shorter PFS and OS even in the context of other high-risk fea-
tures. MRD negativity improved the poor prognosis of CPC-High
patients.
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SURVIVAL ANALYSIS OF NEWLY DIAGNOSED TRANSPLANT-
ELIGIBLE MULTIPLE MYELOMA PATIENTS ENROLLED IN THE
RANDOMIZED FORTE TRIAL

R. Mina, S. Rocchi, M.T. Petrucci, A. Ledda, A. Palmas, M. Gentile,
F. Monaco, O. Annibali, P. Galieni, T. Villanova, A. Capra, P. Curci,

N. Pescosta, F. Pisani, P. Tosi, A. Pascarella, S. Ballanti, M. Grasso,

P. Corradini, P. Musto, M. Boccadoro, F. Gay

European Myeloma Network, Italy

Background: The phase 11 FORTE study investigated the role of KRd
induction-ASCT-KRd consolidation (KRd ASCT) vs 12 KRd cycles
(KRd12) vs KCd induction-ASCT-KCd consolidation (KCd_ASCT) in
newly diagnosed multiple myeloma (NDMM) patients (pts) eligible for
ASCT and that of KR vs R maintenance.

Methods: Pts <65 years were first randomized (R1) to 4 KRd induction
cycles, MEL200-ASCT and 4 KRd consolidation cycles (KRd_ASCT)
or 12 KRd cycles without ASCT (KRd12) or 4 KCd induction cycles,
MEL200-ASCT and 4 KCd consolidation cycles. Thereafter, pts were
randomized (R2) to maintenance with KR or R alone.
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Figure 1.

Results: A total of 474 NDMM pts were randomized to KRd_ASCT
(n=158), KRd12 (n=157) or KCd_ASCT (n=159). After a median fol-
low-up from R1 of 45 months (m), median progression-free survival
(PFS) was not reached with KRd ASCT, 57 m with KRd12 and 53 m
with KCd_ASCT (KRd_ASCT vs KCd_ASCT: HR 0.53, P<0.001;
KRd_ASCT vs KRd12: HR 0.64, P=0.023; KRd12 vs KCd_ASCT: HR
0.82, P=0.262). The PFS benefit of KRd_ASCT vsboth KCd_ASCT and
KRd12 was consistent in most subgroups (Figure 1). The 3-year overall
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survival (OS) was 90% with KRd_ASCT and KRd12 vs 83% with KCd.
356 pts (KR, n=178; R, n=178) were randomized to maintenance. After
a median follow-up from R2 of 31 m, 46% of MRD-positive pts at ran-
domization in the KR arm turned negative, as compared to 32% in the R
arm (P=0.04). By ITT analysis, the 3-year PFS from R2 was longer in
KRvsR (75% vs 66%; HR 0.63; P=0.026). The PFS benefit of KR vs R
was observed in most subgroups (Figure 1). 3-year OS was 90% in both
arms. During maintenance, the rate of >1 grade (G)3-4 hematologic ad-
verse events (AEs)/serious (S)AEs was similar in the 2 arms (KR 22%
vs R 23%); the most frequent were neutropenia (KR 18% vsR 21%) and
thrombocytopenia (KR 3% vs R 3%). The rate of >1 G3-4 non-hemato-
logic AEs/SAEs was higher with KR (27%) than with R (15%, P=0.012);
the most frequent were infections (KR 4% vs R 7%); all other events
were reported in <5% of pts and included: gastrointestinal (KR 5% vs R
2%), cardiac (KR 4% vs R 1%), hypertension (KR 3% vs R 0%) and
thrombotic microangiopathy (3% vs 0%). Dose reductions of R were re-
ported in 23% of KR and 29% of R pts; dose reductions of K were re-
ported in 20% of pts. The rate of discontinuation due to AEs was similar
in the 2 arms (KR 10% vs R 9%).

Conclusions: Treatment with KRd_ASCT significantly improved PFS,
as compared with both KRd12 and KCd ASCT. Maintenance with KR
also improved PFS vsR.
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HORIZON (OP-106): MELFLUFEN PLUS DEXAMETHASONE
(DEX) IN 55 PATIENTS (PTS) WITH RELAPSED/REFRACTORY
MULTIPLE MYELOMA (RRMM) WITH EXTRAMEDULLARY
DISEASE (EMD)—SUBGROUP ANALYSIS

E. Zamagni', P.G. Richardson?, M.V. Mateos?, A. Oriol*, A. Larocca’,
M. Cavo!, P. Rodriguez-Otero®, X. Leleu’, M. Norkin®, O. Nadeem?,
J.W. Hiemenz®, H. Hassoun'’, C. Touzeau'!, A. Alegre'?, A. Paner',
C. Maisel™, A. Mazumder®, A. Raptis'®, N. Puig®, M. Thuresson'’,

J. Harmenberg'’, O. Harlin'’, J. Bladé'®

'IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ema-
tologia “Seragnoli”, Dipartimento di Medicina Specialistica, Diagnos-
tica e Sperimentale - Universita di Bologna, Bologna, Italy,; *Harvard
Medical School, Boston, MA, USA, 3Hospital Clinico Universitario de
Salamanca/IBSAL/CIC, Salamanca, Spain; *Hospital Germans Trias i
Pujol, Badalona, Spain; *University of Torino, Azienda Ospedaliero —
Universitaria Citta della Salute e della Scienza, Torino, Italy; °Clinica
Universidad de Navarra, Pamplona, Spain; "CHU de Poitiers, Poitiers,
France,; *Baptist MD Anderson Cancer Center, Jacksonville, FL, USA;
*University of Florida, Gainesville, FL, USA; ' Memorial Sloan Ketter-
ing Cancer Center, New York, NY, USA; ! Université de Nantes, Nantes,
France, "’Hospital Universitario La Princesa and Hospital Universi-
tario Quironsalud, Madrid, Spain, " Rush University Medical Center,
Chicago, IL, USA; "Scott & White Charles A. Sammons Cancer Center,
Dallas, TX, USA; °The Oncology Institute of Hope and Innovation, Glen-
dale, CA, USA; "“University of Pittsburgh School of Medicine, Pitts-
burgh, PA, USA; ""Oncopeptides AB, Stockholm, "*IDIBAPS, Hospital
Clinic, Barcelona, Spain

Background: Prognosis for pts with EMD is poor, particularly in the
RRMM setting and no standard therapy has been established for this
high-unmet need population. Melphalan flufenamide (melflufen) is a
first-in-class peptide-drug conjugate that targets aminopeptidases and
rapidly releases alkylating agents into tumor cells. In the phase 2 HORI-
ZON study (NCT02963493), melflufen + dex showed clinically mean-
ingful efficacy and a manageable safety profile in pts with heavily
pretreated RRMM and triple-class—refractory MM. This analysis exam-
ines pts with EMD in HORIZON.

Methods: Pts with RRMM (>2 lines of prior therapy; refractory to po-
malidomide and/or an anti-CD38 monoclonal antibody) received
melflufen 40 mg (intravenous; d1 of each 28-d cycle) and dex 40 mg/wk.
The primary endpoint was overall response rate (ORR; > partial re-
sponse; investigator-assessed per International Myeloma Working Group
[IMWG] criteria). Secondary endpoints included progression-free sur-

14 | haematologica| 2021; 106(s3)

vival (PFS), overall survival (OS), duration of response (DOR), and
safety. For pts with known or suspected EMD (isolated soft-tissue and/or
bone-related extramedullary plasmacytomas with soft-tissue extension)
an assessment was required at screening and to confirm a response per
IMWG criteria.

Results: Of 157 pts enrolled and treated (data cutoff, Jan 14, 2020),
55 (35%) had EMD (49% soft-tissue and 51% bone-related soft-tissue
plasmacytoma). In pts with EMD (median age 64 y [range, 43-82]), 60%
had disease that was refractory to prior alkylator therapy and 91% had
triple-class—refractory MM. ORR (95% CI) was 24% (13-37) in pts with
EMD and 29% (22-37) overall (N=157). In the overall population, me-
dian (95% CI) DOR was 5.5 mo (3.9-7.6), PFS was 4.2 mo (3.4-4.9),
and median OS was 11.6 mo (9.3-15.4). Efficacy results of pts with EMD
are shown in the Table 1. Grade 3/4 treatment-emergent adverse events
(TEAES) occurred in 89% of the overall population and 78% of pts with
EMD. In pts with EMD, the most common grade 3/4 TEAEs were ane-
mia (42%), thrombocytopenia (40%), and neutropenia (38%). Overall,
no treatment-related deaths were reported.

Conclusions: Melflufen + dex showed activity in advanced RRMM
with EMD and a consistent safety profile with previous reports. To date,
this study provides the largest cohort of pts with EMD, demonstrating
benefit in this population with a high unmet medical need and supporting
further evaluation of melflufen + dex in RRMM with EMD.

Table 1. Efficacy Summary for Patients With EMD.

Resp Best Resp ?  |Median Duration of Median PFS Median 05
Category in EMD (95% Cl), Best Response (95% Cl), (95% c1),
Subgroup® % {95% CI), mo mo
mo

All {N=55) N/A 5.5 (1.8-NE) 2.9(2.0-3.8) 6.5(5.1-9.7)
= PR® (n=13) 23.6(13.2-37.0) 5.5 (1.8-NE) 17.3 (5.3-NE) 18.5 (8.7-NE)
= MR (n=17) 30.9(19.1-44.8) 5.5(3.1-16.4) 8.5(4.1-18.2) 18.5 (8.7-NE)
=50 (n=28) 50.9(37.1-64.5) 53(3.9-85) 53(3.9-85) 13.6 (8.1-24.4)

EMD, extramedullary disease; MR, minimal response; N/A, not applicable; NE, not evaluable;
05, averall survival; PFS, progression-free survival; PR, partial response; 50, stable disease.
“Best response assessed by the investigator per International Myeloma Working Group criteria.

"Due to low event numbers, the results in pts with PR may be overestimated,
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UPDATED RESULTS OF THE GIMEMA LAL2116, D-ALBA
TRIAL, FOR NEWLY DIAGNOSED ADULTS WITH PH+ ALL

S. Chiaretti', R. Bassan?, A. Vitale!, L. Elia', M. Messina’, P. Viero?,
M. Annunziata®, M. Lunghi’, F. Fabbiano®, M. Bonifacio’,

N. Fracchiolla®, P. Di Bartolomeo®, L. Gorreo Renzulli?,

M.S. De Propris?, M. Vignetti?, A. Guarini?, A. Rambaldi'®, R. Foa?

ISapienza University; *Ospedale dell’Angelo,; *GIMEMA Foundation,
“Cardarelli Hospital;, >’AOU Maggiore della Carita, *Ospedali Riuniti
Villa Sofia Cervello, "Medicine, Verona University, SIRCCS Ca’Granda
Ospedale Maggiore Policlinico, °Ospedale Civile; '’ Azienda Socio-San-
itaria Territoriale Papa Giovanni XXII1, Italy

The outcome of Philadelphia-positive acute lymphoblastic leukemia
(Ph+ ALL) has dramatically changed since the advent of TKIs. To further
improve the outcome of these cases, we designed an induction/consoli-
dation chemo-free trial (GIMEMA LAL2116, D-ALBA) based on the
administration of dasatinib plus steroids followed by at least two cycles
of blinatumomab (maximum 5) and central nervous system (CNS) pro-
phylaxis. The first results have been published (Foa et al., NEJM 2020):
after the 2nd cycle of blinatumomab, a molecular response was achieved
in 60% of cases, which increased after additional cycles of blinatu-
momab, translating into an overall survival (OS) and disease-free sur-
vival (DFS) of 95% and 88%, respectively. To provide an update of the
study, patients were followed for 12 months and data on subsequent treat-
ment and survival are being collected in the ancillary study GIMEMA
LAL2217. As reported, 63 patients were enrolled (median age 54 years,
range 24-82; no upper age limit); the median follow-up is now 27.2
months (range 0.9-45.2). 3 additional relapses were observed (total=9):
4 hematologic, 4 at the CNS and 1 nodal; 3additional deaths in complete
hematologic remission (CHR) were recorded (total=6). Of the 58 evalu-
able patients who started blinatumomab, 29 were allografted. Prior to
transplant, 8 patients received 2 and 3 cycles of blinatumomab, respec-
tively, 5 received 4 cycles and 6 5 cycles (2 patient were allografted after
1 cycle, for medical decision). Five deaths occurred, 2 in patients trans-
planted in 2nd CHR. Within not-transplanted patients, 29 continued treat-
ment with a TKI: 21 continued with dasatinib alone, 3 switched to
imatinib due to intolerance and 5 switched to ponatinib for a molecular
increase or medical decision: in the latter group, 1 CNS relapse was ob-
served. In the update, the 24 months estimated OS is 87.8% and DFS is
79.8%; DFS was significantly better in patients achieving a molecular
response (both complete molecular remission and positive non-quantifi-
able response) than in those who did not (100% vs 75.9%, p=0.028). Fur-
thermore, we confirm the inferior DFS for patients carrying an
IKZF1-plus genotype compared to cases with no IKZF1 deletions or with
IKZF1 deletions alone (84.5% vs 54.5%, p=0.026). Finally, a low trans-
plant-related mortality rate was recorded. Notably, among the few re-
lapses, we observed a rather high incidence of CNS involvement; thus,
in the upcoming trial, CNS prophylaxis will be increased.
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COMBINING THE EXPRESSION OF CD33.CAR AND CXCR4 TO
AUGMENT CAR-CIKS HOMING TO BONE MARROW NICHE
AND LEUKEMIC STEM CELL ERADICATION IN ACUTE
MYELOID LEUKEMIA

M. Biondi', C. Tomasoni', G. Dotti?, S. Tettamanti', A. Biondi'?,
A. Pievani', M. Serafini'

ICentro Ricerca M. Tettamanti, Department of Pediatrics, University of
Milano-Bicocca; *Department of Microbiology and Immunology,

Lineberger Comprehensive Cancer Center, University of North Carolina

Chapel Hill; *Department of Paediatrics, Pediatric Hematology-Oncol-

ogy Unit, Fondazione MBBM/San Gerardo Hospital, Italy

Chimeric Antigen Receptor (CAR) cytokine-induced killer (CIK) cell
therapy is a promising treatment for acute myeloid leukemia (AML).
Specifically, it is crucial to improve CAR CIK-cells infiltration ability
into the bone marrow (BM) niche to eradicate leukemia stem cells
(LSCs) at their location. Actually, BM mesenchymal stromal cells
(MSCs) interact with LSCs, residing in the niche, releasing different
chemokines and soluble factors. The chemokine ligand 12 (CXCL12),
produced by MSCs, and its chemokine receptor 4 (CXCR4) regulate
leukocytes trafficking to the BM. In AML, CXCL12 binds CXCR4 over-
expressed on blasts, promoting their homing in the niche. On the con-
trary, CXCR4 expression is drastically downregulated on CIKs during
culture. Combining the expression of CD33.CAR and CXCR4 might fa-
cilitate CAR-CIKs homing to the BM and subsequent leukemia eradi-
cation. We designed two bicistronic Sleeping Beauty transposon vectors:
CXCR4(IRES)CD33.CAR and CD33.CAR(2A)CXCR4. The mono-
cistronic CD33.CAR was used as control. We observed both
CD33.CAR(2A)CXCR4-CIKs (n=22, P<0.0001) and CXCR4
(IRES)CD33. CAR-CIKs (n=9, P<0.0001) maintained CXCR4 overex-
pression during culture, whereas in CD33.CAR-CIKs was drastically
downregulated (n=22). However, CD33.CAR expression was lower in
CXCR4(IRES)CD33.CAR-CIKs (n=8, P<0.0001) compared with
CD33.CAR-CIKs, while CD33.CAR(2A)CXCR4-CIKs (n=11) exhibit
a significant co-expression of both proteins against control (P=0.001).
Chemotaxis assays toward recombinant CXCL12 confirmed both
CXCRA4(IRES)CD33.CAR-CIKs (n=7, P=0.01) and CD33.CAR(2A)
CXCR4-CIKs (n=8, P=0.0006) displayed a migration advantage over
CD33.CAR-CIKs (n=12) with a mean percentage of migration of 58.5%
and 67.2% respectively, compared to 40.1%. Interestingly,
CD33.CAR(2A)CXCR4-CIKs (n=2) showed an increased specific
chemotactic response toward HD- (n=3) and AML-MSCs (n=2) super-
natants, as demonstrated by the use of CXCR4 antagonist Plerixafor.
Moreover, CXCR4(IRES)CD33.CAR-CIKs and CD33.CAR
(2A)CXCR4-CIKs retained killing of CD33+ KG1 target cell line, main-
tained their capacity to produce IL-2 and IFN-y and to proliferate after
CD33 antigen exposure. However, CXCR4(IRES) CD33.CAR-CIKs ex-
hibited lower effector responses against control, due to inferior CAR ex-
pression. Taking together, these data demonstrating enhanced migration
while maintaining CAR functionalities, make CD33.CAR(2A)CXCR4
the best candidate for further in vivo homing and anti-leukemic evalua-
tion.
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OUTCOMES OF RELAPSED OR REFRACTORY AND NEWLY DI-
AGNOSED ACUTE MYELOID LEUKEMIA AFTER HYPOMETHY-
LATING AGENT AND VENETOCLAX. THE ITALIAN REAL-LIFE
EXPERIENCE BEFORE PUBLIC HEALTH REIMBURSEMENT
(AVALON STUDY)
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AVALON (NCT 04070807) is a cooperative retrospective observa-
tional study, co-sponsored by IRST IRCCS and Rete Ematologica Lom-
barda and endorsed by GIMEMA, aimed at collecting real-life data of
the oft-label use of Venetoclax (Ven) for acute myeloid leukemia (AML)
in Italy from Jan 2015 to March 2020, before Ven became available
under the Italian Law No0.648/96. A total of 218 patients have been en-
rolled in 32 Italian centers. Preliminary data from 155 patients treated
with the combination of Ven and Hypomethylating agents (HMA) are
reported on Table 1. 82/98 (83,7%) patients obtained Ven through a nom-
inal request to the 5% AIFA fund (law no. 326 of 2003). Median time to
get approval was 27 days (IQR 34). For this reason, 50 (32%) patients
started HMA within 3 months before Ven. Ven rump up was performed
in 88% patients and various dosage have been reported during treatment
(data not shown). 60/155 patients (38,7%) received antifungal prophy-
laxis mainly posaconazole (41/60) and 51/155 (33%) antibacterial. Me-
dian time to first disease revaluation was 64 days (IQR 80.5) and in
38/144 patients (26,4%) was performed after 4 months. Response data
were available in 123 patients and are shown on Table 1. Of the 12 pa-
tients relapsing after allotransplant, 4 (30%) achieved CR. Overall me-
dian OS was 8,1 months (5,8-10,2), for newly diagnosed patients median
OS (95%CI) was 12,7 months (5,1-15,7), 9,7 months (5,7-16) for refrac-
tory (R) and 6,4 months (3,6-10,2) for relapsed (Re). Median follow-up
of alive patients was 13,2 months (1,7-29,7) and 16,9 (13,4-17,6) using
the reverse K-M approach. Serious Adverse Events (SAEs) occurred in
49/155 (31,6%) patients, for 33/49 (67.3%) occurred within 60 days from
start of Ven. Tumor lysis syndrome (TLS) occurred in one patient and
was resolved. In conclusion, this is the largest experience reported in the
literature on R/Re AML treated with Ven and HMA. The combination is
confirmed to be an effective treatment for both newly diagnosed and
R/Re patients with acceptable toxicity suggesting that even in heavily
pre-treated setting, can efficiently debulk leukemia “bridging” patients
to allotransplant.

Results can be definitively improved by a more appropriate use of the
combination: simultaneous start of Ven and HMA after rump up, uniform
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the Ven dosage, reduce SAEs incidence by hospitalization during first
cycle, administration of antifungal-bacterial prophylaxis and an earlier
disease revaluation.

Table 1. Patient characteristics and response evaluation.

Patients characteristics N=155
Gender

F 67 (43.2%)
M 88 (56.8 %)
Age at diagnosis (yrs)

Median [IC range] &7 (18]
Min-max 22-84
ELN risk *+

Low 4(14.8 %)
Intermediate 16 (59.3 %)
Adverse 7(25.9%)
Type of HMA

S-azacytidine 105 (67.7 %)
Decitabine 50 (33.3%)
Disease status before treatment?

Newly diagnosed 31(21.1%)
Primary chemaorefractory 56 (38.1 %)
Relapsed &0 [40.8 %)
N.ofp lines of CT¥

Median [IQ range] 211]
Min-max 1-7

M. of patients receiving previous treatment with HMAY 24 (22.0%)
N. of patients receiving with i ive CT and HMAY 16 (14.7 %)
N. of patients gp 12 (20 %)
Single transplantation 9 (15 %)
Double transplantation 3(5%)
Response evaluation N=123
All patients

Rt 52 (42.3%)
PR 14 (11.4%)
SDfrefractoriness 57 (46.3%)
Newly diagnosed N=28
[=:4] 14 (50%)
PR S (17.9%)
SD/refractoriness 9{32.1%)
Primary chemarefractory N=47
CR* 18 (38.3%)
PR 6(12.8%)
SD/refractoriness 23 (48.9%)
Relapsed N=48
CcRY 20 (41.7%)
PR 3(6.3%)
5D/refractoriness 25 (52.1%)

*only for newly diagnosed patients

* Sum does not add up to the total due to missing values

¥ Only for primary c tory and relapsed pati data
* Only for relapsed patients {n=50)

Yinclude also CRi, CRp

10; interquartile range; CT: ¢ herap

for 109/116 patients
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Di Rilievo Nazionale Antonio Cardarelli, UOC Ematologia Con
Trapianto di Midollo, ""AO Ospedali Riuniti “Papardo Piemonte” - Po
Papardo, SC Ematologia; "*Ospedale Mauriziano Umberto I, SCDU
Ematologia,; A0 di Perugia, Ospedale S. Maria Della Misericordia -
Ematologia e Trapianto Midollo Osseo, Italy

In 2016 GIMEMA — with an unconditional grant from Novartis -
launched the LabNet AML project, with the aim of guaranteeing all AML
patients, regardless of the treating institution, a high-level diagnostic
characterization, as well as disease monitoring. To this end, GIMEMA
created a network connecting Italian hematology centers with reference
laboratories, able to accurately diagnose and monitor AML by perform-
ing cytogenetics and molecular biology tests, in accordance to WHO and
ELN recommendations.

Table 1.
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These laboratories fulfill quality controls and regularly undergo stan-
dardization procedures. Genetic aberrations included in the basic panel
are: PML/RARA, BCR/ABL1, RUNXI/RUNXITI, CBFB/MYHI11, NPM1,
FLT3-1TD and FLT3-D835 mutations. Besides providing a valuable
healthcare service, this effort allows to perform an epidemiologic anal-
ysis of Italian patients with AML, deriving both from real-life and clin-
ical trials. The connection between the hematology centers and
laboratories is managed by a web-based GDPR compliant platform that
allows to: i) request cytogenetics and/or molecular tests, ii) share results,
iii) archive the results Data were exported on the 1st of March 2021 and
those concerning diagnosis were examined. At the time of data export,

the network included 18 active reference laboratories - covering the en-
tire Italian territory - and 55 hematology centers (Table 1). Overall, 1994
patients were registered in the platform, 60% of them were older than
60 years old. A total of 2435 tests were requested: 1742 (72%) at diag-
nosis, 478 (29%) during follow-up, 145 (6%) at relapse and 44 (1.8%)
at refractoriness. At diagnosis, 26.1% of samples were NPM-mutated,
20.2% FLT3-ITD+, and 5.6% FLT3-D835+. The incidence of NPM1
mutations and FLT3-ITD increased with age (p=0.001 and p=0.029 re-
spectively). As expected, FLT3-1TD mutations prevailed in AML with a
normal karyotype (NK) (26.7% vs 9.3%, p<0.001), while only 10% of
AML with an altered karyotype were NPM[-mutated (p<0.001). The dis-
tribution of main fusion genes was: PML/RARA: 7.1%, CBFB/MYH11:
5.4%, RUNX1/RUNXITI: 3.9% and BCR/ABLI: 3%. The highest inci-
dence of FLT3 mutations was in PML/RARA+ APL (38.4%), followed
by BCR/ABLI+ AML. NPMI mutations were rarely detected in
BCR/ABL1+ and CBFB/MYH11+ AML (1 case each). The LabNet AML
project allowed to collect data on roughly 2000 AML patients in the
whole Italian territory, and represents a remarkable resource for future
research project.
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HIGH DOSE THERAPY AND STEM CELL RESCUE IN MANTLE
CELL LYMPHOMA: THE MCL0208 TRIAL FROM FONDAZIONE
ITALIANA LINFOMI

M. Clerico'?, S. Ferrero'?, B. Alessandria®, G. De Luca?, D. Grimaldi?,
E. Genuardi?, G.M. Zaccaria®, D. Drandi?, F. Cavallo'?, B. Mantoan?,
M. Ghislieri*, S. Hohaus®, G. Musuraca®, P.R. Scalzulli’, C. Ghiggi®,
M. Tani’, G. Gaidano'’, S. Volpetti'", G. Cabras'?, N. Di Renzo'?,
F. Merli'4, D. Vallisa'’, M. Michieli'®, A. Pascarella'’, S. Cortelazzo'?,
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IRST“Dino Amadori”, Meldola, Italy,” Department of Hematology and
Bone Marrow Transplant, IRCSS Casa Sollievo Della Sofferenza, San
Giovanni Rotondo, Italy; *Department of Hematology, San Martino Hos-
pital and University, Genova, Italy,; *U.O.C. di Ematologia Ospedale S.
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AUSL/IRCCS Reggio Emilia, Italy, "’Unita Operativa di Ematologia,
Dip. Di Oncologia ed Ematologia, Ospedale Guglielmo da Saliceto, Pi-
acenza, Italy; '“Department of Medical Oncology, IRCCS CRO Aviano,
Italy; "UO Ematologia, AULSS?Ospedale dell’Angelo, Venezia Mestre,
Italy; 5 Oncology Unit, Humanitas/Gavazzeni Clinic, Bergamo, Italy,
SC Ematologia Azienda Ospedaliera Santi Antonio e Biagio e Cesare
Arrigo, Alessandria, Italy

Introduction: High dose therapy (HDT) and autologous stem cell
transplantation (ASCT) dramatically improved outcome of younger man-
tle cell lymphoma (MCL) patients (pts), despite a variable grade of tox-
icity and incomplete hematological recovery (HR). Unfortunately, there
are still no clear correlations between the amount of collected peripheral
blood stem cells (PBSC) and toxic events. FILLIMCLO0208 phase III trial
(NCT02354313, HDT, ASCT and randomized lenalidomide maintenance
[LEN] for <65 years MCL) showed a 21% of early treatment interrup-
tions not due to PD. Therefore, we analyzed the PBSC rescue process in
order to monitor its eventual impact on hematological toxicity and LEN
dose reduction.

Methods: Pts received 3 R-CHOP, R-cyclophosphamide 4 g/sqm, 2
R-cytarabine 3 g/sqm x2/die days 1-3 (R-HD-ARA-C) and BEAM con-
ditioned ASCT: only responding pts with complete HR were randomized.
G-CSF was administered from day 5 after [ R-HD-ARA-C until PBSC
collection (LK1). A LK2 was performed after the II R-HD-ARA-C in
pts who collected < 3.5x10° CD34+/kg, did not achieve MRD negativity
in LK1 or lacked a MRD marker.

Results. Of the 300 enrolled pts 273 proceeded with LK1: 245 (90%)
collected >3.5x10° CD34+/kg (median 11: “good mobilizers”, GM), 7
(3%) mobilized <3.5 (median 3: “poor mobilizers”, PM) and 21 (8%)
failed LK1 (due either to no mobilization [n=6], adverse events or other
reasons). 73 pts proceeded with LK2: 61 (83%) were GM (median 6), 7
(10%) PM (median 2) and 5 (7%) failures; only 1 patient failed both LK.
Overall, 251 pts received ASCT, with a median reinfusion of 5x10°
CD34+/kg (IQR 4-7), namely 5 (IQR 4-7) for GM and 3 (IQR 3-6) for
PM. The median HR time to 0.5 and 1x10°/L ANC after ASCT was 10
(IQR 10-11) and 11 (IQR 10-13) days, respectively, and to 20 and
50x10°%L PLTs was 13 (IQR 10-16) and 19 days (IQR 15-25). Notably,
24 pts (10%) did not achieve complete HR after ASCT. Interestingly, no
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significant difference of HR trends was seen neither per mobilizing sub-
type nor per quantity of PBSC reinfused. No PFS advantage was
recorded for GM vs PM (Figure 1). Finally, 27/52 (52%) of pts who com-
pleted LEN treatment, experienced a dose reduction due to toxicity:
again, no impact of any harvest feature was demonstrated.

Conclusions: Despite high rates of PBSC collection and adequate re-
infusions, incomplete HR after ASCT is still an issue in MCL. This risk
should be considered, as it might hamper the delivery of effective main-
tenance therapies.
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Figure 1. Progression-free survival (PFS) in good vs non/poor mobilizers. Landmark analysis starting from
the date of first leukapheresis.
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Nowdays, allogeneic stem cell transplantation (Allo-SCT) can ben of-
fered up to the age of 70- 72 years and represents one of the most effec-
tive curative treatments for hematological malignancies. Here we report
the results of a registry-based retrospective study on behalf of GITMO
(GITMO AlloEld), aimed to describe the transplant activity among el-
derly patients in Italy, between 2000 and 2017. Thirty GITMO Centers
participated to the Study. 2061 allo-SCTs in patients older than 60 years
were exported from PROMISE database. The present analysis focuses
on 1996 first transplants of the series. The median age of the patients at
transplant was 63,5 years (59,5-77,8). The most commonly transplanted
disease was acute leukemias and myelodysplastic syndromes (67,5%).
28% and 27% of the patients showed a HCT-CI of 1-2 or greater than 3,
respectively. The KPS was 100% in 27,2% and 90% in 42,9% of the
cases. With a median follow up of 10,4 years, the NRM at 2 and 5 years
was 31% and 35%, and the RI at 2 and 5 years was 30% and 35%, re-
spectively. The projected OS at 2 and 5 years was 46% and 34%, respec-
tively. The OS at 5 years significantly improved over the time, moving
from 28% (2000-2005) to 37% (2012-2017) (p=0,012). The improve-
ment of survival was related to a significant reduction in RI (45% vs 30%,
p<0,0001), whereas NRM remained stable over time (33% vs 35%,
p=0,5). The cumulative incidence of aGVHD did not significantly
changed over time, whereas the incidence of extensive cGVHD at 1 year
was significantly reduced (15,3% vs 10,6%, p=0,004). These differences
can be partially explained considering that increasing proportion of pa-
tients were transplanted in CR (29% -2000-2012 - vs 54% -2012-2017-
p<0,0001), underwent a myeloablative conditioning (14% vs 42%,
p<0,001), and intensified GVHD prevention with in vivo T-cell depletion
(17%vs 43%, p<0,0001). By multivariate analysis factors negatively as-
sociated with OS were MUD or UCB, non-response at the time of SCT
and male recipient, whereas HCT-CI <1, KPS 90-100 and transplant be-
tween 2011-2017 significantly improved the outcome. The HCT-CI sig-

nificantly affected the 5-year OS and NRM between 2000-2011, whereas
it lost its impact in more recent years (2012-2017). These retrospective
data showed that the allo SCT for elderly patients became safer and more
effective over the time, because of a significant reduction of RI. The
HCT-CI score is nowadays probably less efficient to estimate OS and
NRM in the elderly population.
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TRIPLE PTCY BASED GVHD PROPHYLAXIS: HLA MATCHED
VERSUS HLA HAPLOIDENTICAL TRANSPLANTS
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We report a retrospective analysis of 198 patients who underwent an
allogeneic stem cell transplant (HSCT) from 2016 to 2020. All patients
received the same triple GVHD prophylaxis, namely post-transplant cy-
clophosphamide (PTCy), cyclosporine and mycophenolate mofetil. We
compared 78 HLA matched transplants (32 siblings and 46 MUD), ver-
sus 120 HLA haploidentical related transplants. Patients in matched-HLA
group were younger (median age 49 vs 56.5), and were transplanted more
recently (median 2020 vs 2018); no other significant difference was found
among the two groups. The diagnosis was mainly acute leukemia (57%),
myelofibrosis (21%) or lymphoma (12%). Conditioning was myeloab-
lative in 77% and 73% respectively (p=0.57). Overall, 40 (20%) patients
developed acute GVHD grade II-IV: 10% and 27% in the matched and
haplo-HLA group, respectively (p=0.005). Also moderate to severe
chronic GVHD was more frequent in the haplo-HLA group (4% vs 23%,
p<0.001).

Triple PTCy based GVHL: prophylaxis
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Figure 1.

The Cumulative Incidence (CI) of transplant related mortality (TRM)
at 1 year for matched-HLA vshaplo-HLA was 10% vs 21% (p=0.04). In
a Cox multivariate analysis, age over 60 years alone predicted TRM (HR
3.41, p<0.001) while haplo-HLA transplants only gave a trend for more
TRM (HR 2.07, p=0.09). The CI of relapse at 1 year for matched-HLA
vs haplo-HLA was 24% vs 10% (p=0.05). In a Cox univariate analysis
matched-HLA had only a trend as risk factor for relapse (p=0.088) when
compared to haplo-HLA. In patients with myeloproliferative or lympho-
proliferative diseases, identical HLA was associated with less TRM (10%
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vs 27%, p=0.04) and no difference in relapses. When selecting for pa-
tients with acute leukemia or with early disease in CR1/CR2, there was
no difference in TRM nor in relapses by HLA matching. Disease free
survival (DFS) at 1 year was 65% and 68% in matched and haplo HLA
group, respectively (p=0.85). The only predictive variable for DFS was
age over 60 years (HR 1.73, p=0.03).

In conclusion: GVHD is reduced in HLA-matched transplants when
receiving PTCy+CSA+MMEF, as compared to haploidentical grafts, with
10% grade II-IV acute GVHD and 4% moderate-severe chronic GVHD
in HLA-matched. This translates in significantly reduced TRM. How-
ever, there is a trend of increased relapse which is not apparent in early
diseases, leading to identical disease free survival. One may therefore
consider tailored GVHD prophylaxis strategies according to disease bur-
den and patients characteristics.
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Background: While it is well known that tumor site- or bone marrow-
infiltrating Tregs might be correlated with the worst outcome in solid tu-
mors and acute leukemias by promoting immune surveillance escape;
new evidence is emerging in regard to their contribution to the immediate
post allotransplant phase by peripheral blood (PB) allo-graft. In fact,
Tregs content in stem cells harvested from PB has been suggested to be
correlated with aGvHD and immunological recovery after PB stem cell
transplant (PBSCT).

Aim: The aim of our study was to investigate the impact of graft con-
tent Tregs, as the gCD3/Tregs ratio (gCD3/TregsR), on acute GvHD and
post-PBSCT outcome. Patients. We prospectively enrolled 94 consecu-
tive patients at 9 italian centers belonging to the Gruppo Italiano
Trapianto di Midollo Osseo (GITMO) affected by AML or ALL in com-
plete remission (CR) who underwent MRD (n=35, 37%) or MUD
PBSCT (n=59, 63%). Patient characteristics are summarized in Table 1.

Results: Any grade and grade II or greater aGVHD occurred in 24
(26%) and 17 (18%) allotransplanted patients, respectively. The median
graft CD3+, Tregs and CD3/TregsR values were 196x10%kg of body
weight (range (), 17-666x10°kg), 3x10°%kg (r, 0.1-35x10%kg) and 71
(r, 1-1883), respectively. According to gCD3/TregsR-ROC value asso-
ciated with the apperance of grade II-IV aGvHD, patients were subdi-
vided into a high gCD3/TregsR (>70) group (HR; n=48) and a low
gCD3/TregsR (<70) group (LR; n=46). The incidence of grade II-IV
aGvHD was lower in the LR compared with the HR group [4/46 (9%)
vs 13/48 (27%)] both in univariate (OR 4.8; C195%:1.44-16.17; p=0.015)
and in multivariate (OR 5.0; CI195%:1.34-18.93; p=0.017) analysis, while
no differences were documented taking into account any grade aGvHD
events. The OS, DFS, NRM, and relapse rates at 2 and 3 years were 61
and 54%, 62 and 55%, 15 and 23%; 27 and 30%, respectively. By mul-
tivariate analysis, LR did not significantly predict better OS, DFS, NRM
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and relapse.

Conclusions: Our data seem to confirm the value of Tregs in prevent-
ing aGvHD, while maintaining the graft versus leukemia effect. Larger
studies should be performed to investigate the possible additional impact
on post-allotransplant survival outcomes.

Table 1.
Patient characteristics n | % |
Patients, n 94 100
Median age, range 49, [18-68]
Sex
M/F 41/53 44/56
Karnofsky performance status (<80%) 11 12
Interval from diagnosis to allotransplant
days median value, range 226 [86-8134]
Disease status at allotransplant
CR1 61 65
CR2 21 22
CR>2 12 13
Type of disease
AML 71 75
ALL 23 25
Type of myeloablative regimen
BuCY 15 16
BuFlu 31 33
TBF 31 33
TBI based 10 10
others 7 8
CMV risk
low 27 29
high 54 57
very high 13 14
Sex match
Donor female/recipient male 11 12
Other combinations 83 88
Type of donor
MRD 35 37
MUD 59 63
GvHD prophylaxis strategy
ATG based 75 80
not ATG based 19 20
Associated immunosuppressive agents
Cyclosporine alone 0 0
Cyclosporine + methotrexate 89 95
Cyclosporine + mycophenolate 5 5
HLA disparity: "antigenic' mi h
10/10 85 90
not 10/10 9 10
graftCD3+/Tregs ratio
median value, range 71 [1-1883]

CR indicates complete remission; AML, acute myeloid leukemia; ALL, acute lymphoblastic leukemia; BuCy, busulfan +
cyclophosphamide; BuFlu, busulfan + fludarabine; TBI, total body irradiation; TBF, thiothepa + busulfan + fludarabine; CMV
cytomegalovirus; MRD, matched related donor; MUD, matched unrelated donor; GvHD, graft versus host disease; ATG,

anti-tymoglobulin; HLA, human leukocyte antigen.
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Introduction: The Elderly Prognostic Index (EPI) is based on the in-
tegration of a simplified geriatric assessment (sGA), haemoglobin levels,
and International Prognostic Index (IPI) (figure 1a) and has been vali-
dated to predict overall survival in older patients with DLBCL (Merli et
al, JCO 2021). In this study we evaluated the ability of EPI to predict
the risk of early mortality in older DLBCL patients.

Methods: This analysis was conducted starting from the dataset of the
Elderly Project (EP) study. The main endpoint was early mortality rate
defined as death occurring within 90 days from the date of diagnosis.
Starting from EP we only excluded alive pts with a follow-up shorter
than 90 days. Treatment was classified in three groups: Full Dose (FD;
>70% of theoretical dose of anthracycline), Reduced Dose (RD; <70%),
and Palliative Therapy (PT; no anthracyclines).

Results: This study was conducted on 1150 out of 1163 pts; median
age was 76 years (65 to 94). Thirty-one percent were older than 80 years;
55%, 28% and 17% were FIT, UNFIT, and FRAIL based on sGA. EPI

score was low, intermediate, and high in 24%, 48% and 28%, respec-
tively. Time to Therapy (TTT) was shorter than 15 days in 24%; a pre-
phase therapy was administered in 14% of pts but details were lacking.
Overall, 69 early deaths were observed being 19% of all reported deaths.
The cumulative incidence of early death at 90 days was 6.0%. Compar-
ing the causes of the deaths occurring earlier or later than 90 days we
observed lower frequency of deaths due to lymphoma progression for
carly events (42% vs 75%) and higher frequency due to toxicity and to
infections (32% vs 4% and 22% vs 3%, respectively). In univariable anal-
ysis factors associated with higher risk of early deaths were age >80
years, sGA, anemia, high risk IPI, TTT <15 days, bulky disease, EPI (in-
termediate and high) and the use of PT. A multivariable analysis on 931
patients (excluding PT) confirmed an independent prognostic role to pre-
dict early death for high risk EPI (OR 3.45; 95% CI 1.07-11.2) (Figure
1b) and for bulky disease (OR 2.09; 95% CI 1.09-3.98).

Conclusions: The cumulative incidence of early death for older pts
with DLBCL is not negligible (6%), is mainly associated with non-lym-
phoma related events and suggests the adoption of adequate preventive
measures. For patients treated with an anthracycline containing regimen,
high risk EPI and bulky disease are independent factors to predict the
risk of dying early during treatment.

Figure 1a. EPI model Figure 1b. Cumulative incidence (%) of early deaths by EPI group

EPI model 10
Factors Weight
FIT * ) 8
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Abbreviations: EPI, Elderly Prognostic Index.
EPI risk groups: 0-1: Low Risk; 2-5: Intermediate Risk; 6-8: High Risk

* FIT, UNFIT and FRAIL according to sGA (Merli
Fet al, JCO 2021)
** EPLis available at: http://www.filinf.it/epi

Abbreviations: EPI, Elderly Prognostic Index;
IPI, International Prognostic Index

Figure 1.
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Background: Two years of rituximab maintenance (RM) after first-
line rituximab-based chemotherapy significantly improved progression-
free survival (PFS) in patients with follicular lymphoma (FL). However,
one important question is whether this approach is really suitable for all
patients. Here, we report the results from the FOLL12 study, comparing
RM with a response adapted post-induction approach.

Methods: We randomly assigned treatment naive, advanced stage, high
tumor burden FL patients to receive standard RM or a response-oriented
post-induction approach based on metabolic response and molecular as-
sessment of minimal residual disease (MRD). End of Induction (EOI)
metabolic response was centrally defined applying the Deauville scale
(DS) that defined Complete metabolic response (CMR) in case of DS 1-
3. MRD was defined according to nested PCR assessment of Bcl2/IgH
rearrangement on bone marrow and peripheral blood, only for patients
with a molecular marker (MM) at baseline. Post induction therapy in the
experimental arm consisted of: CMR and MRD- patients, observation;
CMR and MRD+, 4 weekly rituximab until MRD- for up to 3 courses;
no CMR, one dose of ibritumomab tiuxetan followed by RM. The pri-
mary endpoint was 3-year PFS.
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Figure 1.

Results: This analysis was conducted on 712 patients who achieved
at least a Partial response at EOI. After a median follow-up of 53 months
(range 1 to 92), patients in the standard arm had a significantly better
PFS than the experimental approach (3-year PFS 86% vs 72%, P <0.001).
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The improved PFS of the standard vs experimental arm was confirmed
in the study subgroups (Figure 1); CMR patients (A) (N=628: 3-yr PFS
90% and 72% for standard and experimental arm, respectively (P=<
0.001); CMR and MRD- (B) (N=299: 92% vs 78%; P<0.001); CMR and
MRD+ (C) (N=46: 96% and 45%; p=0.004). In the group of 65 patients
without CMR no difference in PFS was observed between reference and
experimental arm (P =0.274) (D). At time of last update 30 deaths were
reported, of which 15 associated with disease progression or recurrence.
The 3-yr OS was 98% (95%CI 96-99) and 97% (95%CI 95-99) in the
reference and experimental arm, respectively (p=0.238).

Conclusions: A metabolic and a molecular response adapted therapy
as assessed in the FOLL12 study was associated with a significantly in-
ferior PFS compared to 2-year RM. The better efficacy of standard RM
was confirmed in the subgroup analysis and in particular for patients
achieving both CMR and MRD-.
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Background: Inhibitors of Bruton tyrosine kinase (BTK) have shown
significant activity in patients with WM harboring a mutation in the
MYDS88 gene. However, lower response rates and shorter progression-
free survival have been reported in patients with WM who lack such mu-
tations.

Aim/Objective: The ASPEN trial NCT03053440) evaluated zanubru-
tinib (ZANU), a potent and selective BTK inhibitor, in patients with
MYDS8 mutation and wildtype MYD8S (MYDS88"") WM. The objective
of this abstract is to detail the safety and efficacy of ZANU in patients
with MYD8S"" WM.

Methods: In the ASPEN trial, bone marrow MYDS&8 mutations were
assessed at study entry by a central laboratory (NeoGenomics). Based
on the results of the MYDS88 mutation assay, patients were assigned to
cohort 1 (MYD88 mutation) or cohort 2 (MYD88"T or mutation un-
known). All cohort 2 patients received ZANU 160 mg twice daily until
disease progression.

Results: In total, 28 patients with WM were enrolled in cohort 2; of
which, 26 had MYD88"". The median age of patients in cohort 2 was 72
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years; five patients were treatment-naive and 23 patients had relapsed/re-
fractory (=1 prior therapy) WM. Most patients had intermediate- (39.3%)
or high-risk (42.9%) disease (defined by the International Prognostic
Scoring System for WM). At median follow-up of 17.9 months, two pa-
tients discontinued ZANU due to adverse events (AEs) and six experi-
enced disease progression; there were no cases of disease transformation.
In patients with confirmed MYDS88"", overall response rate by indepen-
dent review committee (IRC) was 80.8%, with a major response rate of
50.0% including a very good partial response rate of 26.9% (Table). Pro-
gression-free survival event-free rate at 12 months was 72.4%. The most
frequently reported AEs were diarrhea, anemia, contusion, pyrexia, and
upper respiratory tract infection. Major hemorrhage was reported in two
patients, and atrial fibrillation was reported in one patient. There were
no fatal AEs.

Conclusions: ZANU showed clinically meaningful antitumor activity,
including achieving major responses and durability of responses, and
was considered well tolerated with a low discontinuation rate due to AEs,
in patients with MYDS88"T WM.

Table 1. Best Overall Response hy Independent Central Review in Patients with MYD8SWT WM.

Ti ive WM y WM Overall
(n=5) (n=21) (N=26)
Median follow-up, mo 19.3 171 17.9
Best overall response by IRC, n (%)
Complete response 0 0 0
Very good partial response 1(20.0) 6 (28.6) 7 (26.9)
Partial response 1(20.0) 5(23.8) 6(23.1)
Minor response 2(40.0) 6 (28.6) 8(30.8)
Stable disease 1(20.0) 3(14.3) 4 (15.4)
Progressive disease 0 1(4.8) 1(3.8)

IRC, independent review committee; WM, Waldenstrém macroglobulinemia.
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Introduction: CNS dissemination is an uncommon, poorly-investi-
gated event in PMLBCL. International cooperation is needed to define
its management.

Methods: Data from PMLBCL pts with CNS disease at presentation
or relapse treated at 24 Centers from 6 countries were analyzed.

Table 1.

Trealment Induction N* Consolidation CRs

Line for ASCT  WBRT

CNS

disaass

st (n=a1) | RCHOP + HD-MTX? 1{ 2%) 0 1
HD-MTX + ribimab 2 5%) 2 2
HD-MTX + cylarabine + rituximab 13 (32%) 5 3
MATRIX (MTX, cylarabine, thiclepa, fluximab] 14 (34%;) 7 )
R-|CE regimen EXIE] 2 1
Supportive care B{12%) o [

2nd (n=24} | WBRT 7 {24%) 5 5
WBRT + ibrutinib 10 4%;) o 1
WBRT + pembrolizumabinivolumab 2{ B%) L 2
High-dose-ifesfamide-based therapy 6 (24%) 2 1
Pembrolizumab 1{ 4%) 0 ]
Supportive cane T (24%) o o

*Atinitial diagnosis
*Consolidated by CAR-T

Results: 41 pts (median age 32, range 14-52; 22 males) were consid-
ered. At PMLBCL diagnosis, 49% had advanced stage, 51% B symp-
toms, 95% bulky disease, 90% raised LDH, 44% extranodal disease
(89% in abdomen), 63% an aalPl >2. First-line treatment was
CHOP14/21 in 20 pts, daEPOCH in 6, M/VACOP-B in 15; with ritux-
imab in 39 pts, and mediastinal irradiation in 14. CNS prophylaxis was
administered in 6 pts. CNS involvement was recorded at initial diagnosis
in one (2%) pt, at first relapse in 34 (83%), at late relapse in 6 (15%).
The median time to CNS relapse was 7 (0-24) months. CNS was the only
site of relapse in 24 (59%) pts, all at first failure. CNS relapse sites were
brain or cerebellum in 38 (93%) pts, associated with meningeal infiltra-
tion in 6; spinal cord in 1; meninges in 2 (5%). Treatment for CNS dis-
ease and responses are reported in the Table: 13 pts (32%; 95%CI=18-46)
achieved a CR, all of them were treated at presentation or first relapse,
and, all except one received high-dose-methotrexate (HD-MTX)-based
therapy plus ASCT + WBRT. 24 pts experienced further failure (Table),
invariably in the CNS, with concomitant systemic disease in 8; 10 pts
with progressive disease limited to the CNS received WBRT, combined
with ASCT and/or other drugs, 8 achieving a CR lasting 16-84 mo. Pts
with CNS involvement at 31-4™ relapse also had systemic, uncontrolled
disease, and did not benefit from treatment. At a median follow-up of 61
(10-173) months, 9 pts remain relapse-free, with a 5-yr PFS after CNS
relapse of 21%; 17 pts are alive, with a 5-yr survival after CNS relapse
0f42%. Systemic disease and meningeal infiltration were not associated
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with outcome. The 5-yr survival after CNS relapse of the 26 pts treated
with HD-MTX-based combinations was 52%.

Conclusions: Advanced stage, abdominal extranodal disease and high
LDH levels often precede CNS recurrence in PMLBCL pts. Unlike other
aggressive lymphomas, CNS involvement at initial diagnosis and
meningeal disease are rare in PMLBCL. Prognosis is poor, but HD-
MTX-based therapy + ASCT are associated with encouraging Results:
WBRT contributes to the achievement of long-lasting remission even in
pts with chemorefractory disease.
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DIRECT-ACTING ANTIVIRALS AS PRIMARY TREATMENT FOR
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THE PROSPECTIVE BART STUDY OF THE FONDAZIONE
ITALIANA LINFOMI

M. Merli', S. Rattotti?, M. Spina’, F. Re*, M. Motta’, F. Piazza®,
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munocorrelati, Centro di Riferimento Oncologico IRCCS, *Ematologia
e Centro Trapianti di Midollo Osseo, Azienda Ospedaliera Universitaria
di Parma; *Ematologia, ASST Spedali Civili; *Ematologia, Universita di
Padova; ’Ematologia, Citta della Salute e della Scienza di Torino, Unita
Linfomi, IRCCS San Raffaele, °Unita di Ematologia, Ospedale San Bor-
tolo; "’Ematologia, Fondazione IRCCS Istituto Nazionale dei Tumori;
"Ematologia, Ospedale Guglielmo da Saliceto; ’Dipartimento di
Medicina Traslazionale e di Precisione, Universita La Sapienza; "*Di-
partimento di Oncologia Medica ed Ematologia, IRCCS Humanitas Re-
search Hospital; "*Malattie Infettive e Tropicali, Fondazione IRCCS
Policlinico San Matteo, Universita di Pavia; "’ Dipartimento di Medicina,
Sezione di Ematologia, Universita di Verona, °Dipartimento di Medicina
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Universita di Firenze, '’ Fondazione Italiana Linfomi Onlus, "*Ematolo-
gia, Azienda Unita Sanitaria Locale - IRCCS Reggio Emilia, Diparti-
mento CHIMOMO, Universita di Modena e Reggio Emilia; "*Unita di
Anatomia Patologica, Fondazione IRCCS Policlinico San Matteo, Uni-
versita di Pavia, *’Medicina Molecolare, Universita di Pavia, Italy

The most convincing argument for the role of hepatitis C virus (HCV)
in the pathogenesis of some indolent non-Hodgkin lymphoma (iNHL)
subtypes, especially marginal-zone lymphomas (MZL), is represented
by retrospective observations of tumor regression after viral eradication
by interferon (IFN)-free direct-acting antivirals (DAAs). However, no
prospective studies in this setting have been performed so far. In 2016
the Fondazione Italiana Linfomi started the prospective, multicenter,
phase 2, BArT study, evaluating IFN-free DA As regimens in untreated,
HCV-RNA+, non-cirrhotic, iNHL patients (pts) without criteria for im-
mediate conventional treatment. Pts with genotypes (GT) 1 and 4 re-
ceived ledipasvir (LDV)/sofosbuvir (SOF) for 12 (naive) or 24 weeks
(IFN experienced), GT2 pts SOF + ribavirin (RBV) for 12 weeks and
GT3 pts LDV/SOF+RBYV for 24 weeks. After amendment (Jul 2017),
GT2 and 3 pts received the novel SOF/velpatasvir (VEL) regimen for
12 weeks. The primary objective was sustained virological response
(SVR) while the main secondary objectives were overall response rate
(ORR) of lymphoma, progression-free survival (PFS) and toxicity. Forty
pts (17 males, 23 females) were enrolled, including 27 MZL (14 MALT,
9 nodal and 4 splenic), 6 lymphoplasmacytic lymphoma, 4 CD5-negative
iNHL NOS, 2 small lymphocytic lymphoma and 1 follicular lymphoma.
Median age was 68 years (yrs) (45-83). Stage was I1I/IV in 34 pts (85%).
GT was 1 in 17 (43%), 2 in 21 (52%), 3 in 2 pts (5%). Four pts (10%)
previously failed an IFN-based regimen. All pts received GT-appropriate
DAAs: 17 LDV/SOF, 8 SOF+RBYV, 15 SOF/VEL. The primary endpoint
was met as all pts achieved SVR (100%). DAAs were well tolerated,
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with 17 pts (43%) experiencing 30 gl-2 (including 2 RBV-related gl
anemia) and 2 g3-4 adverse events (g4 lipase increase; g3 breast cancer).
ORR of lymphoma was 45%, including 8 pts (20%) achieving complete
response (CR) and 10 (25%) partial response (PR), while 16 (40%) ex-
hibited stable disease (SD) and 6 (15%) progressed. No significant dif-
ference in ORR was recorded between MZL and non-MZL cases (48 vs
38%, p=0.74). At a median follow-up of 33 months, no pt died, 3 addi-
tional pts progressed, with a 3-yr PFS of 80% (95%CI 64-89%, Figure
1). This is the first prospective trial investigating the role of DAAs in
HCV+ iNHL pts not requiring immediate conventional treatment. Our
results suggest that HCV eradication with DAAs should be considered
as first-line therapy in this setting.
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Cytogenetic and Quality of Life
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FROM FONDAZIONE ITALIANA LINFOMI (FIL) FOLL12 TRIAL

E. Genuardi', S. Ferrero" > 1. Della Starza’®, S. Grassi*, R. Bomben’,
B. Mantoan', D. Drandi', I. Dogliotti?>, B. Alessandria', M. Ferrante',
S. Ragaini'?, A.M. Civita!, C. Ghiggi®, A. Pulsoni’, S. Ronconi’,
M. Merli®, C. Califano’, C. Castellino'’, A. Bari'', A. Conconi'?,
L.A. De Novi’, 1. Del Giudice?, V. Gattei’, S. Galimberti*,
S. Luminari®®, M. Ladetto'4, M. Federico"

Divisione di Ematologia, Dipartimento di Biotecnologie Molecolari e
Scienzeper la Salute, Universita degli Studi di Torino, *Divisione di Ema-
tologia, AOU Citta della Salute e della Scienza di Torino, *Divisione di
Ematologia, Dipartimento di Medicina Traslazionale e di Precisione,
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Background: Despite immunochemotherapy provides durable re-
sponses in follicular lymphoma (FL) patients, the majority of them even-
tually relapse. Minimal residual disease (MRD) analysis, based on the
detection of Bcl-2/IGH rearrangement, by highly standardized and sen-
sitive PCR approach is able to early identify patients at high risk of re-
lapse. Nevertheless, this tool fails in almost 40% of FL cases.
Next-generation sequencing (NGS) is going to overcome this bias. Aims.
We screened by NGS a cohort of 120 FL lacking Bcl-2/IGH marker, en-
rolled in the FIL “FOLL12” prospective clinical trial (EudraCT: 2012-
003170-60), in order to increase the number of patients eligible for MRD.

Methods: Baseline gDNA of “no marker” patients with documented
BM infiltration were screened by IGH-NGS using EuroClonality-NGS
approach. In parallel, targeted locus amplification (TLA) was used to
identify novel Bcl-2/IGH rearrangements in a preliminary cohort of 15
patients. Finally, to test the reliability of newly identified markers we
carried out MRD analysis by ASO qPCR, following EuroMRD guide-
lines.

Results: Overall, 111/120 (93%) sequenced samples passed the quality
control (>10000 raw reads). A clonotype was identified in 56% (63/111):
61 monoclonal and 2 biclonal, 54 productive and 9 unproductive IGH
rearrangements (Figure 1). Moreover, in 8/15 (53%) patients screened
by TLA a novel Bcl-2/IGH rearrangement was found; interestingly, TLA
was able to identify a marker in 2 out of 5 cases failed by IGH-NGS. Fi-
nally, the reliability of these markers for MRD detection was preliminary
assessed in three patients by ASO qPCR (targeting one Bcl2/IGH and
two IGH rearrangements). The assays reached high level of sensitivity
(from 1E-04 to 5E-05) and MRD kinetics well described patients out-
come.

Conclusions: Preliminary data on wide NGS-based marker screening
in FL patients from a clinical trial lacking a conventional MRD marker
suggested that: 1) EuroClonality-NGS IGH approach was able to provide
a new marker in more than half of the patients with BM infiltration; 2)
TLA approach showed similar success rates in a small patients group;
3) the two techniques are not alternative and should rather be considered

as complementary; 4) the new markers allowed to perform a “proof of
concept” MRD monitoring by ASO qPCR. These data are highly promis-
ing to provide an MRD marker in the majority of FL patients: next steps
of the present project will evaluate MRD by NGS assessing its clinical
impact.
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AZACYTIDINE TREATMENT IN PATIENTS WITH ACUTE
MYELOID LEUKEMIA/HIGH-RISK MYELODYSPLASTIC SYN-
DROME: DAY-HOSPITAL MANAGEMENT COMPARED TO HOME
CARE SETTING
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Treatment with Hypometilating Agents (HMA) of unfit patients (pts)
with Acute Myelogenous Leukemia (AML) and High-Risk Myelodys-
plastic Syndromes (HR-MDS) is often difficult in the standard Day-Hos-
pital (DH) setting, due to the number of hospital admissions required
and the frail clinical conditions of pts. In the Viterbo province, account-
ing for 3612 Km? divided into 60 municipalities, is operative an Unit of
Domiciliary Hematologic Care (UDHC) for clinical assistance to frail
pts with hemopathies. To evaluate the role of the UDHC compared to
standard DH setting in the active frontline treatment with HMA, all pts
with AML/HR-MDS unfit for intensive care and treated frontline with
HMA from 1/2010 to 12/2020 were analysed. In this study period, 93
patients (51 AML/42 HR-MDS) received HMA (azacytidine in 89 cases
and decitabine in 4 cases): of them, 59 (63.4%) were treated in a standard
DH setting and 34 (36.6%) were followed by UDHC: pts were allocated
to DH or home care setting by responsible physician based on clinical
conditions, comorbidities, caregiver availability and distance from hos-
pital. The main features at baseline of HMA in the whole cohort and ac-
cording to management are reported in the Table 1. Median interval from
diagnosis to HMA initiation was 0.9 months (IQR 0.5 — 2.8). Median
number of HMA cycles administered was 8 (IQR 4 — 16). The overall
response rate (ORR), including complete response, partial response and
hematologic improvement, was 40.9% (38/93 pts) in the whole cohort,
without differences according to management [25/59 (42.3%) in DH vs
13/34 (38.2%) in home care, p=0.347]. Infections were also equally re-
ported [39/59 pts (66.1%) in DH vs 24/34 (70.5%) in home care setting
had at least 1 infection, p=0.362]. Median response duration of the whole
cohort was 8.7 months (95%CI 2.9 — 14.4), without differences according
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to management (8.7 months in DH vs 13.8 months in home care,
p=0.569). Median Overall Survival (OS) of the whole cohort was 12.5
months (95%CI 8.4 — 16.5): median OS of pts treated in DH was 13.0
months (95%CI 8.1 — 17.8) compared to 12.5 months (95%CI 6.4 —18.5)
of pts managed by UDHC (p=0.546). Home care management of HMA
for unfit AML/HR-MDS pts is feasible and effective, with results similar
to those achievable in a standard DH setting: this approach is thus ade-
quate to offer active therapies in a fraction of frail pts considered up to
now ineligible.

Table 1. Clinical features at AZA baseline of the whole cohort and according to management.

All patients [Day hospital setting [Home care setting| p
N° 93 N
|Diagnosis, AML/HR-MDS, n°® 51/42 30/29 21/13 0.308
(%): (54.8/45.2) (50.8/49.2) (61.8/38.2)
MDS — RCMD 1(1.1) 1(1.7) /
MDS - RAEB 1 18 (19.4) 13 (22.0) 5(14.7)
MDS — RAEB 2 23 (24.6) 15 (25.4) 8(23.5)
De novo AML 30(32.3) 21(35.6) 9(26.5)
AML post MDS 6(6.5) 2(3.4) 4(11.8)
AML post MPN 12 (12.9) 5(8.5) 7(20.6)
Therapy-related AML 3(32) 2(3.4) 1(2.9)
Gender, M/F 53/40 36/23 1717 0.301
(%) (57.0/43.0) | (61.0-39.0) (50.0/50.0)
Median age (years) 74.1 73.4 75.0 0.248
(1QR) (69.2-79.6)|  (66.8—79.5) (71.8-79.8)
Hb, g/d1 8.6 8.6 8,6 0.877
IQR) (7.8-9.4) (7.8-9.4) (7.4-9.6)
[WBC, x 101 3.28 3.17 3.65 0.965
(IQR) (1.98 - 6.94) (1.97 -7.32) (1.90 - 6.83)
PLTS, x 101 80 93 54 0.174
(IQR) (31-161) (36— 176) (22-101)
Marrow blasts, n° (%):
<20% 45 (48.4) 31(52.5) 14 (41.2)
>20-40% 22(23.6) 16 (27.2) 6(17.6) 0.093
>40% 26 (28.0) 12 (20.3) 14 (41.2)
Karyotype, n° (%):
46 XY/46 XX 19 (20.4) 13 (22.0) 6 (17.6)
Isolated del 5q-/+ another anomaly 8(8.6) 4(6.8) 4(11.8)
Del20q 2(22) 1(1.7) 1(2.9)
Trisomy 8 4(43) 3(5.1) 1(2.9) 0.423
Other single anomaly 15 (16.1) 10 (16.9) 5(14.7)
Double anomalies 1(1.1) 1(1.7) /
Monosomy 7/del7q 7(7.5) 6(10.2) 1(2.9)
Complex karyotype 16 (17.2) 12(20.3) 4(11.8)
Failed/not done 21 (22.6) 9 (15.3) 12 (35.3)
(Charlson Comorbidity Index, n° evaluable (%):| 88 58 30
<5 59 (67.0) 39(67.2) 20 (66.7) 0.957
=5 29(33.0) 19(32.8) 10(33.3)
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NURSING MANAGEMENT DURING COVID-19 PANDEMIA IN
THE VITERBO DOMICILIARY CARE UNIT: DATA ANALYSIS
FROM MARCH 2020 TO MARCH 2021
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In the Viterbo province (3612 Km? divided into 60 municipalities) is
operative a Domiciliary Hematologic Care Unit (DHCU) for clinical as-
sistance to frail patients (pts) with hemopathies: DHCU nursing activity
is done by 4 units who were employed during Covid-19 pandemia to
avoid as possible risks of viral contagium due to hospital admissions of
our pts. To evaluate the entity of nursing management for frail pts fol-
lowed by DHCU during Covid-19 pandemia, all activities from 3/2020
to 3/2021 in the lockdown framework were analysed. On the whole, 107
pts in 43 municipalities of Viterbo province were followed by DHCU
nurses in the study period. Main features of the pts at baseline of domi-
ciliary assistance are reported in the Table. At beginning of the study pe-
riod (08/03/2020), 37 pts (34.5%) were already followed by DHCU,
while 70 pts (65.5%) entered domiciliary assistance during the year of
study. Median distance from DHCU central site to pts house was 25 Km
[Interquartile range (IQR) 16 — 34]: distance from DHCU was <20 Km
in 32 cases (29.9%), > 20 <40 Km in 57 (53.2%) and > 40 Km in 18
(16.9%). A total number of 2609 nursing accesses was done in the whole
period. According to different procedures, 1152 blood samples were per-
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formed, with a median number of 7 (IQR 3 — 15) for each pts: in addition,
there were 1040 accesses for chemotherapy (CHT) administration (108
cycles of azacytidine in 15 pts, 87 bortezomib-based cycles in 30 pts, 16
administrations of other CHTs in 2 pts) and 417 accesses for other pro-
cedures (260 venous catheter medications, 125 therapy other than CHT,
32 nursing assistances of transfusions or marrow aspirates). Finally, 20
pts were vaccinated at home with respective caregivers. During the entire
study period, 2 pts (1.8%) developed Covid-19 infection while in home
care. At the last follow-up (31/03/2021), 59 pts (55.1%) were alive and
still followed by DHCU, 20 pts (18.6%) were alive and returned to sDay-
Hospital (DH) setting due to improvement of clinical conditions and 28
pts (26.3%) died while in domiciliary assistance. Domiciliary nurse as-
sistance during Covid-19 pandemia allowed to follow in a safer way
compared to standard DH/ordinary admission settings > 100 frail pts
with hemopathies, most of them in 1st or subsequent active lines of ther-
apy, in a wide geographic area. In our opinion, this approach should rep-
resent the best type of assistance for a high rate of hematologic pts even
beyond Covid-19 period of pandemia.

Table 1. Patient clinical features at haseline of domiciliary nursing management

N° of patients 107
M/F, n° (%) 61/46 (57.0/43.0)
Median age, years (IQR) 74.5 (67.4 — 80.6)
Diagnosis, n° (%):
Acute myeloid leukemia 17 (15.8)
Acute lymphoid leukemia 3(2.8)
Myelodysplastic syndromes 11(10.3)
Multiple myeloma 44 (41.1)
Non-Hodgkin lymphoma 17 (15.8)
Chronic lymphocytic leukemia 3(2.8)
Other hemopoietic di 12 (11.4)
Phase of disease, n° (%):
1% line treatment 41 (38.3)
Resistant to 1* line treatment 6(5.6)
1%t relapse 16 (14.9)
2" or following relapse 11(10.3)
Chronic phase/ /untreated 33(30.9)
Reason for domiciliary management, n°® (%):
Age only 22(20.6)
Symptoms burden 21(19.6)
Performance status 2 2 (ECOG) 6(5.6)
Motility impairment 33(30.9)
Social/familiar disability 10(9.3)
Prevention of Covid-19 inf 15 (14.0)
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Inflammatory bowel diseases (IBDs) are a group of chronic relapsing
conditions of the gastrointestinal tract. Nationwide studies have revealed
a higher risk of hematological malignancies (HMs) but not colorectal
cancer in IBD patients. Clonal hematopoiesis (CH) is a premalignant
condition defined by the presence of an acquired somatic mutation char-
acterized by a variant allele frequency (VAF) of >2% in a gene frequently
associated with HMs. A growing body of evidence suggests a correlation
between inflammation and CH. To assess CH possible co-occurrence in
patients with an IBD associated with HMs, we performed a targeted next-
generation sequencing analysis in a cohort of seven patients who were
referred to our center from February 2011 to December 2019 with IBD
associated with HMs. A customized panel, encompassing 26 target genes
frequently mutated in myeloid malignancies, was performed on genomic
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DNA from bone marrow (cases #3, #4, #5, #6, #7) or peripheral blood
(cases #1, #2) samples. Only variants (non-intronic, non-synonymous,
with >1% global MAF in the healthy population) affecting the CH-as-
sociated genes, with >2% VAF, and with a depth of coverage >500x were
considered. Overall, 11 variants affecting six CH-associated genes
(ASXL1, DNMT3A, ETV6, EZH2, GATA2, JAK2) were detected; all
patients showed one or more mutations, with a VAF ranging from 2.6%
to 53.0%. The median age of our patient series (59 years, range 47 — 70)
was lower compared to that expected in healthy individuals with CH. In
accordance with previously published data in the IBD context, DNMT3A
was the most frequently mutated gene (4/11, 36.4%), followed by
ASXLI1 and ETV6 (2/11, 18.2% each), EZH2, JAK2, and GATA2 (1/11,
9.1% each). All mutations are single nucleotide variants (SNV) with dif-
ferent functions: missense variants (6/11, 54.5%), nonsense variants
(3/11, 27.3%), and unknown variants affecting a splice site or an untrans-
lated region (2/11, 18.2%). It is worth noting that 4 (57%) cases in our
series bore DNMT3A gene mutations. Our report suggests that CH may
be the biological link between the IBD and the onset of HM. Recent
works showed as chronic infection and ulcerative colitis may promote
the selection of the DNMT3A gene mutation associated with CH by the
IFNy signaling induced in the course of these disorders. If these data are
confirmed, IBD patients screened and positive for CH should undergo
hematologic follow-up to assess the risk of developing HM.
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Most human genes encode for several mRNA isoforms by the alter-
native splicing process, whose regulation depends on the spliceosome.
Spliceosome mutations have recently sparked significant interest in
hematological malignancies. Among the spliceosome mutations, those
in the SF3B1 gene were correlated with the presence of ring sideroblasts
(RS) in both myelodysplastic syndromes (MDS) and myelofibrosis
(MF). The SF3B1 mutations in MDS-RS and MF were associated with
a shorter median duration of response to erythropoiesis-stimulating
agents (ESA) and fibrosis. Nowadays, the SF3B1 mutational status is
considered important for both the diagnosis and therapy decision. Indeed,
Luspatercept, a TGF-p superfamily inhibitor, has been proven to be ef-
fective in low-risk MDS patients, particularly in SF3B1-mutated patients,
and in MF-associated anemia patients. Sanger sequencing and Next Gen-
eration Sequencing (NGS) are the currently available methods to identify
the SF3B1 mutations, but both are time-consuming and expensive tech-
niques that are not practicable in most small/medium laboratories. This
can often result in a slow and rough characterization of patients, reducing
their therapeutic choices. Using peptide nucleic acid (PNA)-PCR clamp-
ing technology, we designed and validated a new molecular assay able
to recognize the SF3B1 K700E mutation, which is the most frequent of
all the SF3B1 mutations. A total of 91 DNA samples were collected and
double-blind tested by both PNA-PCR Clamping and Sanger sequencing.
The samples are divided as follows: 67 MDS and 24 MF patients. We
found 11/67 (16,4%) SF3B1 K700E MDS mutated patients and only
1/24 (4,2%) MF patient. All the mutated MDS patients showed RS>5%,
while 3 MDS-RS patients were SF3B1 wild type. The only one SF3B1-
mutated MF was a patient refractory to ESA, who evolved from essential
thrombocythemia. Our data demonstrated that PNA-PCR Clamping and
Sanger sequencing results were perfectly concordant. In contrast, the
PNA-PCR Clamping showed many advantages: it is faster, cheaper, and
showed a lower limit of detection than Sanger sequencing. In conclusion,
considering the relevance of SF3B1 K700E mutation as a biomarker in

MDS and MF patients, PNA-PCR clamping could be considered as a
valid alternative to Sanger sequencing in routine tests. Further, our assay
could be used for a fast and massive screening able to identify the largest
number of patients with the K700E mutation who are candidates for Lus-
patercept treatment.

A Patients ID Controls
1 2 3 4 5 6 7 8 9 1011 12 13 14 wr mut nic

Patient #5 — SF3B1 K700E

Patient #1 —5SF3B1 wt

Figure 1: A, PNA-PCR Clamping example: 1f the DNA i amplified. the patient is SF3B1
K700E mutated (indicated by amows): if the DNA is not amplified. the patient is wild type for
the SF3B1 K700E mutation. Abbreviations: wi, wild type: mut, mutated; nte, no template
coutrol. B, Coufinuation of PNA-PCR Clunpmg results by Sanger sequencing for patient #3,
SEiB1 K7HE mutatecl and pansent #1, wild type for SF3B1 K700E mutarion.

Figure 1.
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TRAJECTORIES OF CLONAL EVOLUTION AFTER APLASTIC
ANEMIA AND PAROXYSMAL NOCTURNAL HEMOGLOBINURIA
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S. Kongkiatkamon'!, L. Terkawi', M. Zawit!, V. Visconte', S. Corey',
M.T. Voso?, H.E. Carraway', J.P. Maciejewski!

"Translational Hematology and Oncology Research Department of
Cleveland Clinic, Cleveland, OH, USA; *Department of Biomedicine and
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Up to 20% of aplastic anemia (AA) patients treated with immunosup-
pression will evolve to myeloid neoplasia (MN) over a median time of
10 years (Figure 1A).The pathogenesis of MN post-AA (sMN) is diverse
and will often include antecedent clonal facilitating events that herald
progression. Progression to MN may also reflect an immune escape due
to selection pressure e.g., through acquisition of HLA mutations. Here,
we studied the molecular landscape of SMN, to better understand their
pathogenesis and to develop measures of early detection, prevention, and
therapeutic strategies. An integrative mutational analysis of
myeloid/germline (GL) and HLA genes was performed to comprehen-
sively evaluate their role within the scenario of AA/paroxysmal nocturnal
hemoglobinuria (PNH) clonal evolution. Among 350 AA/PNH patients,
11% (median age 61 years) developed a sMN. Evolution was less com-
mon in patients with moderate AA or in the presence of a PNH clone
(p=-0003). Cytogenetics at evolution revealed abnormalities in 83% of
patients, with chromosome 7 alterations in 47% of cases. By comparison,
-7/del(7q) were present in 7.5% of patients with primary MN (p=.0001;
Figure 1B). GL alterations were classified as Tierl (9/38 patients) and
Tier2 (11/38 patients). Tierl variants included NF1, CBLC, SBDS and
SAMDOIL and were enriched in progressors (p=.008) as well as del(7q)
patients (p=.0001).A total of 148 somatic variants were found at evolu-
tion in 34/38 sMN patients with no differences in cases with or without
chromosome 7 abnormalities (Figure 1C).
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Figure 1.

ASXL1 (p=.02) and SETBP1 (p=.005) were more frequent in SMN
(Figure 1D). When comparing patients with chromosome 7 abnormalities
with de novo counterpart, SMN appeared most commonly mutated in
ASXL1 (p=.02), SETBP1 (p=.0007), ETV6 (p=.02) and NF1 (p=.02)
and had a shorter median survival time (p=.0002; Figure 1 E-F).In a
cross-sectional analysis, hits in TET2, DNMT3A and ASXL1 were found
in 9 cases at baseline, with a higher clonal burden at SMN onset
(p=.0001; Figure 1 G-H).The HLA mutational analysis showed the pres-
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ence of somatic class I/II loci variants in 21% of sMN, found in only
13% of non-progressing AA cases (Figure 1L).We demonstrate that AA
progression to sSMN has distinct molecular characteristics. The presence
of HLA mutations suggests that immune escape/selection may play a
role, while the presence of GL predisposition variants shows that they
not only may facilitate AA but also clonal evolution as described from
classic congenital BMF.
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MECHANISMS OF RESISTANCE TO THE HYPOMETHYLATING
AGENT AZACITIDINE IN MYELODYSPLASTIC SYNDROMES:
FOCUS ON METHYLATION

A. Brogi', Q. Yang?, E. Masala', V. Santini', M.E. Figueroa?

!Department of Experimental and Clinical Medicine, University of Flo-
rence, Florence, Italy, *University of Miami Miller School of Medicine,
Miami, Florida, USA

Hypomethylating agents (HMA) are standard of care for Myelodys-
plastic syndromes (MDS) but, still only ~50% of patients with MDS have
a clinical response to HMAs and all of them will lose response after vari-
able length of time. In this scenario, we aimed to investigate how and
why some patients are primary resistant to AZA therapy while others ini-
tially respond and then relapse and develop a secondary resistance. We
evaluated 22 cases of high-risk MDS, treated with the HMA azacitidine
(75 mg/m?/d for 7 days every 28 days). Bone marrow aspirates were col-
lected before and after treatment with the drug. For some cases, samples
at baseline, at remission and at relapse were available. DNA methylation
in CD34+ cells were investigated by ERRBS (Enhanced Reduced Rep-
resentation Bisulfite Sequencing). Thirteen cases were classified as pri-
mary resistant to AZA, 6 as responders and 3 as secondary resistant cases
(patents who initially responded to the therapy and, after a variable length
of time, relapsed). At present, complete methylation analysis is available
for three sets of paired samples. 25.538 (Baseline vs Post treatment),
4.010 (Post treatment vsrelapse), 127 (Baseline vs relapse) differentially
methylated regions (DMRs) were identified. The majority of DMRs lo-
calize in intergenic and intronic regions. After treatment with AZA,
global genome DNA methylation decreased due to the widespread hy-
pomethylating effect of the drug, while at relapse methylation increased
in specific genomic regions. 127 DMRs were identified between baseline
and relapse samples, 96 were hypermethylated at baseline, while 31 at
relapse.

Methylation at Different Time Points: 3vs 3

GO annctation of DMRs related genes

Fig. 1: (A) Volcano plot illustrating methylation differences between baseline and post treatment only in
paired samples. Mean methylation difference between the two groups is represented on the x axis and
statistical significance (-logioP value) on the y axis. Beta-binomial test identified 25538 DMRs represented
with red dots (FDR < 0.1 and absolute methylation difference > 25%).(B) Volcano plot illustrating methylation
differences between post treatment and relapse in the three paired samples. (C) Volcano plot illustrating
methylation differences between post treatment and relapse in the three paired samples. (D) Heatmap
representing DMRs between baseline and relapse in the three paired samples. Samples at baseline are shown
in red, after treatment in blue and at relapse in green. Repr ion of DMRs in h p with specific loci
associated with different level of ion (from low ion in blue to high methylation in red). (E)
Go annotation of DMR related genes with top enrichment numbers covering domains of higher methylated
regions in the relapse group.

Figure 1.

These 31 DMRs that gained methylation at relapse were different from
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the baseline ones indicating a reprogramming of DNA methylation in
CD34+ cells. Gene Ontology annotation of DMR-related genes between
baseline and relapse, reveals an enrichment in biological process related
to neutrophil and granulocyte pathways. An increased methylation in
these pathways is correlated with a block in maturation and differentia-
tion of neutrophils. This finding is very important because for the first
time a methylation analysis has identified in relapsed cases that loss of
response to AZA could be caused by emerging reprogrammed clones.
Further analysis of these regions will help in understanding HMA resis-
tance and relapse mechanisms.

C033
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Background: Hypocellular Myelodysplastic Syndromes (h-MDS) are
arare subgroup of MDS, defined by a reduced age-adjusted bone marrow
(BM) cellularity, irrespective of WHO classification. The distinctive fea-
tures of h-MDS patients suggest a unique underlying pathogenesis and
response to treatment, likely related to an immune-mediated damage, to
the point that they are starting to be considered in a spectrum between
aplastic anemia and normo/hypercellular MDS (n-MDS).

Aim: We aimed at comparing the clinical features, overall survival
(OS) and treatment of h-MDS with respect to n-MDS. In a restricted
number of cases, T and NK cell populations were investigated in h-MDS
patients at diagnosis.

Methods: We compared 336 h-MDS and 1609 n-MDS enrolled in the
national registry of the Italian Foundation of MDS (FISiM). T and NK
cell characterization was performed by immunophenotypic and molec-
ular analyses in both BM and peripheral blood (PB) samples of 12 h-
MDS patients recruited within FISiM NK-hMDS protocol.

Results: No significant difference in median age, gender and R-IPSS
distribution was observed. According to R-IPSS groups, lower-risk h-
MDS had a median OS of 125months (m) versus 74m of n-MDS (p<
0.001). Differently, higher-risk h-MDS had a median OS of 19m, similar
to 20m of n-MDS. Interestingly, immunosuppressive therapy was ad-
ministered in a low proportion of cases of Lower Risk MDS, irrespective
of BM cellularity. Prospective flow cytometry and T cell Receptor (TCR)
rearrangement analyses revealed a clonal CD3"/CD8/CD57" T cell ex-
pansion in 6/12 (50%) h-MDS patients; according to the R-IPSS, 5/6
(83%) belong to the Higher Risk. Moreover, 2/6 (33%) Higher Risk pa-

tients harbored a S7473 mutation. According to the pattern of Killer Im-
munoglobulin-like Receptors (KIR) expression, a restricted CD3-
/CD16¢"/CD56%mnee NK cell expansion was found in 4/12 (33%) cases,
75% of them belonging to the Lower Risk.

Conclusion: Our analysis showed an advantage in OS in Lower Risk
h-MDS, compared to n-MDS. Despite various guidelines recommend
immunosuppressive agent for h-MDS, we revealed that the choice of
therapy is not influenced by BM cellularity. Our data also revealed a pe-
culiar association of T cell clonal expansions with Higher Risk and of
NK cell expansion with Lower Risk R-IPSS h-MDS groups. This evi-
dence highlights a potential prognostic role of T and NK cell clones in
pathogenesis and controlling clonal HSC outgrowth, respectively.
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MARROW BLOOD EVALUATION OF T-LARGE GRANULAR LYM-
PHOCYTES (T-LGL) AND NK CELLS MAY HELP TO BETTER
CHARACTERIZE MYELODYSPLASTIC SYNDROMES

C. Vicenzetto'?, G. Calabretto'?, G. Barila'?, V.R. Gasparini'?,
A. Teramo'?, S. Carraro', V. Trimarco', A. Tonini!, G. Semenzato'?,
R. Zambello'?, M. Facco'?

'Padua University School of Medicine, Department of Medicine, Hema-
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Several biological features are included among prognostic markers
(PM) of Myelodysplatic syndromes (MDS), but a clear-cut definition of
a personalized prognosis is still challenging. While T-Large Granular
Lymphocyte Leukemia (T-LGLL) might be associated to MDS, a con-
current Chronic Lymphoproliferative Disorder of NK cells (CLPD-NK)
has never been reported, NK cells (NKc) being usually scantly present
in MDS bone marrow (BM). We aimed to characterize putative T-LGL
and NKc expansions to identify potential new MDS PM. BM of 122
MDS patients collected at our Institution were analysed by flow-cytom-
etry (F). T-LGL clonality was assessed by TCR gene rearrangement and
NKec restriction was used as a surrogate of clonality by F. The presence
of STAT3/STATS5b mutations was investigated by Sanger sequencing or
allele-specific PCR. All results were correlated with clinical and lab data.
Ogata score was calculated as reported (Leuk Res. 2018, 71:75-81). Ac-
cording to the Ogata score, MDS patients were classified as score 0
(8.3%), 1 (41.5%), 2 (68%), 3 (66.6%) or 4 (100%). Increased T-LGL
or NKc were homogeneously distributed among the 5 Ogata groups.
More specifically, an increase of T-LGL or NKc was detected in 31%
and 20% of MDS cases, respectively and equally represented in high or
low risk MDS according to IPSS and R-IPSS. Patients requiring 5-Aza-
cytidine had T-LGL or NKc increases in 45% of cases; this proportion
raised to 63% in untreated subjects. The two patients treated with im-
munosuppressive agents (IST) were also affected by T-LGLL. Clonal T-
LGL expansions were found in 13% of MDS cases and were associated
with lymphocytosis (p<0.05). Five % of STAT3 and no STATSb muta-
tions were identified. A Killer Immunoglobulin Receptors (KIR)-re-
stricted NKc increase was identified in 8% of MDS patients, with one
case satisfying criteria for the CLPD-NK diagnosis. These cells dis-
played a dominant memory phenotype (CD56P™/CDI6!Me/
CD57%/CD62L"). Of note, the presence of restricted NKc correlated with
excess of blasts (EB, p<0.05). For the first time we found that restricted
NKc expansions might contribute to early identify MDS-EB1/2. In our
cohort we also confirmed the concurrence of MDS and T-LGLL, these
cases often needing IST therapy. Moreover, the high incidence of MDS
diagnosis in the Ogata 1 group further underlines the need to define new
PM. Altogether, a discrete characterization of T-LGL and NKc may help
in the MDS diagnostic workflow.
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OF MITAPIVAT IN ADULTS WITH PYRUVATE KINASE DEFI-
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Pyruvate kinase (PK) deficiency is a rare hereditary disease caused by
reduced red blood cell PK (PKR) enzyme activity leading to defective
glycolysis and decreased red blood cell (RBC) lifespan, resulting in life-
long hemolytic anemia. ACTIVATE-T (NCT03559699) was a global,
multicenter, open-label, phase 3 study that evaluated the efficacy and
safety of mitapivat, an investigational, first-in-class, oral, allosteric ac-
tivator of PKR, in adult patients (pts) with PK deficiency who were reg-
ularly transfused. A 16-week (wk) dose escalation (5, 20, 50 mg BID)
period (Part 1) was followed by a 24-wk fixed-dose period (Part 2). Key
inclusion criteria: age >18 years (yrs), documented presence of >2 mu-
tant alleles in PKLR (of which >1 was a missense mutation) and >6 trans-
fusion episodes in the past 52 wks. Primary endpoint: reduction in
transfusion burden, defined as >33% reduction in number of RBC units
transfused during Part 2 compared with the pt’s individual historical
transfusion burden standardized to 24 wks. Pts who discontinued the
study before completing 12 wks of treatment in Part 2 were considered
non-responders. Secondary endpoints included transfusion-free respon-
ders (defined as no transfusions during Part 2) and annualized RBC units
transfused.

Table 1.

Table: Primary and secondary efficacy endpoint outcomes with mitapivat (N=27)

Primary endpoint R'spﬁ:“m' R“p:;d'm' a5 cl ;::::'::,
Reduction in transfusion burden? 10 % 18-50% 0.0002
Secondary sndpoint msp::d"s' R“p::d‘m’ 95% Cl
Transfusion-free® & 2% 9-42%
Seconsary gt MR oSS
RBC units 16.52 11.38 8%

*[afingd as &34% mduchon in numoer of REG units transfisad dunng Fan 2 -sandandaed (0 24 wis, compaesd wih hisioncal
tranehusion burden standardized 1o 24 whs; "Defined as no transfusions ciring Pan 2: ‘Oefined & total nuniber of REC wiits
shandardized to 52 whs, s wha dscantinued before completng 12 wks of ireatment m Part 2 wers consadared nan-
respondars; fBased on Binomial exsot lest of HO renshasion reduction response rate £10% v, H1 tiersfusion redudtion
re=ponzz rale > 10% et & 1-sded o=0.025

G=conficknce Intens; pe=pabents; REC=red DD Ca1; wis=wesks

Twenty-seven pts were enrolled: mean age 36.6 yrs, 26% male, mean
baseline Hb 9.2 g/dL. Of the 27 pts treated in the study, 20 (74%) com-
pleted Part 2, 6 (22%) discontinued treatment, and 1 was lost to follow-
up. Ten (37%) pts treated with mitapivat achieved a >33% reduction in
transfusion burden (1-sided p=0.0002; Table 1). Mean number of RBC
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units transfused (annualized) was 11.38 compared with 16.63 histori-
cally; relative reduction=39%. Six (22%) pts were transfusion-free dur-
ing Part 2. Treatment-emergent adverse events (TEAEs) occurred in all
pts. TEAEs grade >3 occurred in 8 (30%) pts. The most common TEAEs
(any grade) were increased alanine aminotransferase (n=10; 37%) and
headache (n=10; 37%). No TEAEs led to discontinuation of treatment.
ACTIVATE-T is the first phase 3 study in pts with PK deficiency who
are regularly transfused. The study demonstrated a significant decrease
in transfusion burden, and 22% of pts were transfusion-free. No new
safety signals were identified. These results support that mitapivat pro-
vides meaningful benefit to regularly transfused pts with PK deficiency
and has the potential to become the first disease-moditying drug therapy
approved for this condition.
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CTX001 FOR SICKLE CELL DISEASE (SCD): SAFETY AND EF-
FICACY RESULTS FROM THE ONGOING CLIMB SCD-121
STUDY OF AUTOLOGOUS CRISPR-CAS9-MODIFIED CD34+
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Introduction: Elevated fetal hemoglobin (HbF) is associated with im-
proved outcomes in patients (pts) with SCD. CTX001™ is a novel cell
therapy using non-viral, ex vivo CRISPR-Cas9 gene editing in autolo-
gous HSPCs at the erythroid-enhancer region of BCLI14 to reactivate
HDF by reducing expression of BCL11A. Early data from pts with SCD
infused with CTX001 showed increased total Hb, HbF, and F-cell pan-
cellularity. No vaso-occlusive crises (VOCs) occurred after infusion. The
safety profile was generally consistent with myeloablative conditioning.
‘We present an interim data cut (Jan 28, 2021) of pts with SCD in CLIMB
SCD-121 (NCT03745287) infused with CTX001 with >3 months (mo)
of follow-up (f/u) (N=4).

Methods: Pts aged 1235 years (ys) with severe SCD (>2 VOCs/y re-
quiring medical care in the prior 2 ys) were eligible. After mobilization
with plerixafor, peripheral CD34" HSPCs were collected by apheresis
and edited via a specific single-guide RNA and Cas9 nuclease. Before
infusion, pts received busulfan myeloablation. We monitored for engraft-
ment, hematopoietic recovery, adverse events (AEs), total Hb, HbF,
hemolysis, F-cells, and VOCs.

Results: Mean f/u was 10.1 mo (range 4.3—19.2). At baseline, pts had
mean (SD) total Hb of 7.0 (1.6) g/dL, HbF of 6.3% (2.2%) of total Hb,
and a mean of 5.3 severe VOCs/y in the prior 2 ys. After CTX001 infu-
sion, median neutrophil engraftment occurred on Day 25.5 (range 17—
30) and median platelet engraftment occurred on Day 31.5 (range
30-40). All 4 pts reported AEs, mostly mild/moderate in severity. The
CTXO001 safety profile was generally consistent with busulfan myeloab-
lation. No serious AEs related or possibly related to CTX001 were re-
ported. All pts showed increases in total Hb, HbF (Figure), and F-cell
pancellularity. Mean %HDbF rose to >30% by mo 3; all pts had %HbF
>30% at the data cut. No pts had VOCs (up to 19.2 mo). Hemolysis
markers (haptoglobin, lactate dehydrogenase, and total bilirubin) im-
proved in all pts and normalized by mo 6.

Conclusions: These data confirm reports showing CTX001 increases
total Hb and %HbF with F-cell pancellularity in pts with SCD, with ef-
ficacy up to 19.2 months of f/u. All pts were VOC-free from infusion to
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analysis. The safety profile remained generally consistent with myeloab-
lative conditioning and autologous hematopoietic stem cell transplanta-
tion. Results support continued investigation of CTX001 as a potential
functional cure for pts with SCD.

Previously presented: EHA 2021

Figure. Mean Hb fractionation and total Hb in patients with SCD (N=4)
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Introduction: Elevated fetal hemoglobin (HbF) leads to improved out-
comes in patients (pts) with TDT. CTX001™ is a novel cell therapy
using non-viral, ex vivo CRISPR-Cas9 gene editing in autologous HSPCs
at the erythroid-enhancer region of BCL11A4 to reactivate HbF by reduc-
ing expression of BCL11A. We present an interim data cut (Jan 21, 2021)
of pts in CLIMB THAL-111 (NCT03655678) infused with CTX001 with
>3 months (mo) follow-up (f/u) (N=10).

Methods: Pts aged 12-35 years (ys) with TDT receiving packed red
blood cell (pRBC) transfusions of >100 mL/kg/y or >10 units/y in the
prior 2 ys were eligible. After mobilization with G-CSF (filgrastim) and
plerixafor, peripheral CD34" HSPCs were collected by apheresis and
edited via a specific single-guide RNA and Cas9 nuclease. Before infu-
sion, pts received busulfan myeloablation. We monitored engraftment,
hematopoietic recovery, adverse events (AEs), total Hb, HbF, F-cells,
and pRBC transfusion.

Results: Mean f/u was 9.8 mo (range 4.3-23.8). 4/10 pts had severe
genotypes. Mean (SD) baseline total Hb and HbF was 10.6 (2.2) and 0.2
(0.2) g/dL, respectively; pts received a mean of 14.7 pRBC
transfusions/y. After CTX001 infusion, median neutrophil engraftment
occurred on Day 30 (range 19-39); median platelet engraftment occurred
on Day 38.5 (range 29-52). All pts reported AEs, mostly mild/moderate
in severity. The CTX001 safety profile was generally consistent with

busulfan myeloablation. 1 pt had 4 serious AEs related or possibly related
to CTX001: headache, hemophagocytic lymphohistiocytosis (HLH),
ARDS, and idiopathic pneumonia syndrome, all in the context of HLH;
all resolved. Pts showed increases in Hb (Figure) and F-cell pancellu-
larity. Pts stopped pRBC transfusions <2 mo after infusion and all were
transfusion-free at analysis (<23.8 mo total f/u).

Conclusion: We confirm that CTX001 increases total Hb and HbF in
pts with TDT, with durability up to 23.8 mo f/u. Pts were transfusion-
free <2 mo after infusion through analysis. Safety profile was generally
consistent with myeloablative conditioning. Results support continued
investigation of CTX001 as a potential functional cure for pts with TDT.

Previously presented: EHA 2021

Figure. Mean Hb fractionation and total Hb in patients with TDT [N=10)
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ELTROMBOPAG ADDED TO STANDARD IMMUNOSUPPRES-
SION IMPROVES RESPONSE RATE IN SEVERE APLASTIC
ANEMIA: RESULTS OF THE MULTICENTER PHASE Il
PROSPECTIVE RANDOMIZED RACE TRIAL
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Introduction: A phase 11 study suggested that the addition of eltrom-
bopag (EPAG) to standard immunosuppressive therapy (IST) by horse
antithymocyte globulin (hATG) and cyclosporin (CsA) may improve out-
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comes in severe aplastic anemia (SAA). We have compared hATG and
CsA with or without EPAG in an open-label, phase III, investigator-
driven, randomized trial enrolling treatment-naive SAA patients (clini-
caltrials.gov, NCT02009747).

Methods: From July 2015 to April 2019, 197 patients stratified by dis-
case severity and age were randomized to receive standard IST (hATG
40 mg/kg x4d and CsA 5 mg/kg/d) with (arm B) or without (arm A)
EPAG at the dose of 150 mg/d from day +14. The primary endpoint was
hematological complete response (CR) at 3m. Secondary endpoints in-
cluded hematological response at 6m, clonal evolution, overall survival
(OS), event free survival, and somatic myeloid mutations. The study was
powered to detect an increase in CR from 7% in arm A to 21% in arm B
at 3m.

Results: One-hundred-one and 96 patients were randomized to arm A
and arm B, respectively. Baseline characteristics were comparable be-
tween the 2 arms, including median age (52 and 55 years in arms A and
B), age stratum (age <40 was 35.6% in arm A and 30.2% in arm B), dis-
ease severity (VSAA was 33.7% in arm A and 35.4% in arm B), and pres-
ence of a PNH clone (59.2% in arm A and 45.2% in arm B). Median
follow-up was 24 months. The primary endpoint was reached with 3m
CR rates of 9.9% and 21.9% in arms A and B (pooled Odds Ratio 3.2,
p=0.012). Overall response rates were 31.7% and 59.4%, respectively
(p<0.0001). At 6 months, overall response rate was 40.6% in arm A vs
68.4% in arm B (OR:3.8; p<0.0001). SAE were comparable in both
arms. Eight patients came off study prematurely in arm A and 7 in arm
B requiring second-line transplantation. One patient in arm A and 2 pa-
tients in arm B experienced clonal evolution. High sensitivity NGS anal-
ysis was performed using a 31 gene target molecular bar coded panel.
At baseline, samples from 121 patients showed no difference in term of
somatic myeloid mutations (VAF >1% 38.2% in arm A vs 36.6% in arm
B). Follow up samples were analyzed from 121 and 53 patients at 6 and
24 months, respectively. During the study, 22 patients died (14 in arm
A, OS 0of 83.2% at 24m and 8 in arm B, OS 86.3% at 24m) (p=0.142).

Conclusions: Standard IST+EPAG improves rate, speed and quality
of hematological response in treatment-naive SAA patients with no ad-
ditional toxicity.
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FINAL RESULTS OF THE PHASE 3 STUDIES NORTHSTAR-2
AND NORTHSTAR-3 IN PATIENTS WITH TRANSFUSION-DE-
PENDENT B-THALASSEMIA (TDT): SUBGROUP ANALYSIS OF
ITALIAN PATIENTS TREATED WITH BETIBEGLOGENE AU-
TOTEMCEL (BETI-CEL), LENTIGLOBIN FOR THALASSEMIA
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V. Coletti!, P. Merli!, G. Palumbo!, G. Leone!, R. Guo’, R.A. Colvin?,
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!Department of Pediatric Hematology and Oncology, Cellular and Gene
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Rome; 3bluebird bio, Inc.

After beti-cel gene therapy in the phase 3 Northstar-2 (NCT02906202;
non-B%p° genotypes) and Northstar-3 (NCT03207009; B/B°, B/p+Vst
10 or BHIVSEH0/BHIVS0 genotypes) studies, transfusion independence
(TI) was achieved by 30/34 (88.2%) evaluable patients, including 6/7
(85.7%) patients with B%/B° genotypes and 24/27 (88.9%) patients with
non-B°/B° genotypes (IVS-I-110 genotype, n=8). Here, we present pooled
results of the Italian patients (n=10) who were enrolled in these studies.
CD34+ hematopoietic stem cells collected via mobilization/apheresis
were transduced with BB305 lentiviral vector, using a refinement of the
phase 1/2 study manufacturing process. Patients were infused with trans-
duced cells after PK-adjusted, single-agent busulfan myeloablation ad-
ministered over 4 days (in 4 refracted doses/day) and followed for 24
months. Data presented as median (min—max). The Table 1 shows base-
line patient and treatment characteristics. All 10 patients achieved and
maintained TI (TI=weighted average haemoglobin [Hb] >9 g/dL without
pRBC transfusions for 12 months). Weighted average Hb during TI was
11.8 (9.7-13.0) g/dL. Last pRBC transfusion post-infusion was at 1.1
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(0.7-1.9) months. Duration of ongoing TI is 21.1 (19.4-32.0) months.
At study end (Month 24), total unsupported Hb was 12.3 g/dL (9.6-13.2)
(n=10), mainly driven by HbA™? at 9.4 g/dL (5.0-10.8) (n=10). Markers
of erythropoiesis, such as levels of soluble transferrin receptor, serum
ferritin, and hepcidin improved after treatment with beti-cel, tending to-
wards normal levels. Bone marrow evaluations for myeloid:erythroid
ratio showed improved 12-month outcomes versus baseline in all evalu-
able patients, indicating improvement in erythropoiesis. Post-infusion
non-hematologic grade >3 adverse events (AEs) were stomatitis (n=7),
pyrexia (n=1), hypertransaminasaemia (n=1) and epistaxis (n=1). Neither
veno-occlusive liver disease nor drug product-related AEs were reported.
All patients are alive and had polyclonal vector integration; no integra-
tion site contributed >3% of all integration sites at last assessment
(n=10). Beti-cel gene therapy is a potentially curative treatment option
in TDT: all Italian patients across a wide range of severity and age
achieved and maintained transfusion independence with median Hb lev-
els of 12.3 at study end (24 months). The treatment regimen had a safety
profile consistent with busulfan myeloablation.

Table 1.

Baseline patient and treatment characteristics (median [min-max], unless otherwise noted)

Parameters N=10
Age at consent, median (min—max) years 15 [7-23]
<12years,n 2
212 —<18years,n 6
218 years, n 2
Male, n (%) 7(70)
Liver iron concentrationt 6.1
Median (min—max), mg Fe/g dw [1.2-16.8]
Cardiac T2* 36.2
Median (min—max), msec [23.3-42.4]
Splenectomy, n (%) 1(10)
Genotypes
B*/B° 4 IVS-1-6 / Codon 44 (-C) (n=2)
IVS1-NT6 / IVS1-NT1 (n=1)
IVS-1-110 / Codon 39 (C>T)
(n=1)
Genotypes, n B*/B* 4 IVS-1-110 / IVS-I1-745 (n=2)
IVS-1-110 / IVS-1-110 (n=1)
IVS-I-6 / IVS-11-745 (n=1)
BE/B° 1 Glu>Lys CAG>AAG / IVS-1-1
Bo/B° 1 Codon 39 (C>T)

N=10

Pre-study pRBC transfusion history

Retrospective data 2 years prior to enroliment Median (min—max)

Volume, mL/kg/yr

Number, transfusion episodes/yr
Pre-transfusion Hb, g/dL

Conditioning and engraftment characteristics

192.5 [165.6-240.5]
20.5 [17.5-37.0]
9.5 [8.8-9.9]

Estimated daily average AUC over 4 days, pM*min

Neutrophil engraftment, ANC > 500 cells/pL x 3 days, days

Platelet engraftment, > 20,000 platelets/uL x 3 days, days
+5/10 patients had LIC > 7.0 mg Fe/g dw

Hb, hemoglobin; LIC, liver iron concentration; pRBC, packed red blood cells
Data as of 30 November 2020

5695 [3708-8947]
28 [19-38]
50 [33-80]
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RESULTS OF THE IELSG32 TRIAL AT A MEDIAN FOLLOW-UP
OF 88 MONTHS DEMONSTRATE THAT MATRIX FOLLOWED BY
AUTOLOGOUS TRANSPLANT IS ASSOCIATED WITH EXCEL-
LENT SURVIVAL AND NEUROTOLERABILITY IN PATIENTS
WITH PRIMARY CNS LYMPHOMA
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Introduction: The MATRix regimen (methotrexate, cytarabine,
thiotepa, rituximab) significantly improved outcome of pts with primary
CNS lymphoma (PCNSL) enrolled in the IELSG32 trial. At a median
follow-up of 40 months, both whole-brain irradiation (WBRT) and au-
tologous transplantation (ASCT) were safe and equally effective. How-
ever, sound assessment of OS, late complications, incidence of secondary
tumors, and cognitive impairment requires longer follow-up. Herein, we
report the results of IELSG32 trial at a median follow-up of 88 (IQR 77-
99) months.

Methods: pts with untreated PCNSL (18-70 years) were randomly as-

signed to methotrexate-cytarabine (arm A), or arm A + rituximab (arm
B), or arm B + thiotepa (MATRix; arm C). A second randomization as-
signed pts with responsive/stable disease after induction to WBRT (arm
D) or BCNU-Thiotepa-conditioning ASCT (arm E). Treatment effect on
cognitive functions and quality of life (QoL) were addressed by IPCG
tests panel and EORTC-QLQ.

Results: 219 pts were randomized (arm A 75; B 69; C 75). After in-
duction, 167 had responsive/stable disease: 118 were assigned to WBRT
(59) or ASCT (59) while 49 were excluded from 2nd randomization. Fif-
teen pts died of iatrogenic toxicity; 87 (40%) pts remain relapse-free (A
17; B 28; C 42), 14 of them died of unrelated causes (Table 1). Among
117 relapsing pts, 96 died of PCNSL, 7 of salvage therapy complications.
Eight pts developed second cancers at 48-96 months from WBRT (5) or
ASCT (3). Second tumors and deaths in relapse-free pts or during sal-
vage were not significantly related to treatments (Table 1). Neuropsy-
chological tests showed a significant impairment in attentiveness and
executive functions in the WBRT arm, while transplanted pts had a sig-
nificant improvement in these functions as well as memory and QoL.
Pts treated with MATRix showed significantly better PFS (7-year: 20%
arm A; 29% arm B; 52% arm C) and OS (7-year: 26% arm A; 37% arm
B; 56% arm C). No significant differences were seen between the con-
solidation arms for either PFS (7-yr: 55% arm D; 50% arm E) or OS (7-
yr: 63% vs 57%). Pts treated with MATRix and consolidation had a 7-yr
OS of 70%, without a difference between WBRT and ASCT.

Conclusions: MATRix was linked to excellent long-lasting outcome.
WBRT and ASCT have comparable efficacy. MATRix and ASCT did
not result in higher non-relapse mortality or second tumors onset. WBRT
led to impairment of specific cognitive functions.

Table 1.

IELSG 32 study of PCNSL. Late complications by arm in patients who P
ArmB Arm C

the planned

(N=50) (N=63)

Second tumors* (n=8) 1(2%) 2 ( 4%) 5 (8%) 5( 7%) 3 (5%)
Deaths in relapse-free patients® (n= 14) 2 (5%) 6 (12%) 6 (9%) 9 (13%) 3(5%)
Deaths during salvage treatment (n=7) 4 (9%) 0( 0%) 3 (5%) 2( 3%) 2(3%)
*Actually delivered consolidation regardless of random allocation.
*Acute erythroid leukemia, high-grade glioma, melanoma (2), Paget's disease of the breast, prostate cancer, colon cancer, basal cell
carcinoma; the first two were lethal, the other six remained relapse-free after surgical resection
s Causes of deaths in relapse-free patients were: infections (4), sudden death (4), cognitive decline (3), second tumor (2),
and car accident (1).
JELSG32 was supported in part by grants from the Agenzia ltaliana del Farmaco (Ricerca Indipendente FARM9IFS3Y),
Oncosuisse (KLS 02399-02-2009), the Swiss National Science Foundation (310038_132924) and by Cancer Research UK
C36711/A12115). Adienne kindly supplied thiotepa for the treatment of patients registered in the UK.
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Although current approaches to relapsed/refractory (RR) follicular
lymphoma (FL), including newer agents as the PI3K inhibitor idelalisib,
have greatly improved the outcomes of affected patients, this disease is
still characterized by high relapse rates, with most patients eventually
dying of lymphoma progression. Observational studies are essential for
the continuing monitoring of drugs. Data from patients treated with ide-
lalisib outside a controlled clinical trial could give additional information
about the clinical use, treatment duration, effectiveness, and toxicity of
the drug given to RR FL patients in a real life context. To this aim, an
Italian multicentric observational retrospective study was conducted in
19 hematology centers. We herein report the results of a multicentric,
retrospective observational study conducted on 72 heavily pre-treated
FL patients who received idelalisib after a median of 3 previous lines of
therapy (range 1-10). Fifteen patients (20.8%) were refractory to the last
treatment before idelalisib. After a median of 4 months of treatment
(range 1-40), 30 patients (41.7%) obtained an objective response with
20.8% of complete responses (CR, 15/72 patients); 31 patients experi-
enced a progression of disease (PD, 43%). Median progression-free sur-
vival and overall survival (OS) were reached at 8.4 months and 4 years,
respectively; OS was 37.6% after 5 years of follow-up. Drug-related tox-
icities were observed in 32 patients (44.4%), 24 of which (33.3%) had
to discontinue idelalisib for this reason. Twenty-six adverse events
(36.1%) were grade 3 or higher; one patient died due to severe pneumo-
nia. Seven patients (2 CR, 2 partial responses, 2 PD, 1 stable disease)
underwent stem cell transplantation (SCT), 3 of them receiving an au-
tologous SCT (ASCT) while the remaining 4 patients proceeded to allo-
geneic SCT. The 3 patients who underwent ASCT are still in CR after
24,1, 15,4 and 7 months, respectively, since the first documentation of
response. These results confirm that idelalisib represents a valid treat-
ment alternative for patients with pre-treated FL, even following multiple
lines of therapy. The drug can also have a role as a bridge to transplan-
tation in young and fit patients who fail standard salvage chemotherapy
approaches.
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Introduction: TP53 and KMT2D disruptions, as well as high risk
MIPI-c class were independent prognosticators for younger mantle cell
lymphoma (MCL) patients enrolled into the FIL MCLO0208 trial and were
thus integrated in the MIPI-g prognostic model. Furthermore, MCL is
characterized by many copy number variations (CNVs), whose clinical
impact is not clearly understood. This study aimed at refining the MIPI-
g model by incorporating CNVs.

Methods: DNA from bone marrow CD19+ sorted cells was profiled
with the Illumina HumanOmni2.5 array in 165 patients. Minimal com-
mon regions were identified by a bioinformatic pipeline and smaller re-
gions with the GISTIC algorithm.

Results: 351 CNVs were identified in at least one patient. Besides
TP53 deletion 10 further CNVs showed predictive by univariate analysis
and were selected for multivariate Cox modelling. Actually, 4 CNVs
maintained independent association with PFS: Loss@chr22 in 10/165
(6%) patients with a HR of 4.14 (p=0.028), LOH@chr17 in 5 (3%) with
a HR of 4.79 (p=0.010), HDEL@chr9 in 3 (2%) with a HR of 18.1
(p=0.001) and CDKN2A loss in 30 (18%) with a HR of 2.6 (p=0.002).
By using the same approach employed for the MIPI-g, we assigned a
score to each single predic-tor based on the Cox regression analysis.
KMT2D mutations (HR 2.43, 95% CI 1.21-4.87, p=0.012) TP53 disrup-
tions (HR 2.63, 95% CI 1.38-5.02, p=0.003) and 4CNVs (HR 2.56, 95%
CI 1.43-4.61, p=0.002) had superimposable HRs for PFS and thus scored
1 point. Interestingly, MIPI-c high risk class lost its independent prog-
nostic value (HR 1.42, 95% CI 0.65-3.12, p=0.382), thus scoring 0
points. Consequently, a novel “genetics-only” model was devel-oped,
with patients grouped into 3 risk classes: i) 0 points, low risk group
(LR=97, 60%); ii) 1 point, intermediate risk (IR=41, 26%); iii) >2 points,
high risk (HR=22, 14%). 3-years PFS for LR, IR and HR was 86%, 50%
and 24%, re-spectively (p<0.0001) (Figure 1A). The novel genetic score
improved the model discrimination ability, with a C-statistics of 0.715
as compared to 0.675 for MIPI-g. Interestingly, this model was highly
promising in terms of OS, too: actually, 3-years OS for LR, IR and HR
was 92%, 74% and 59%, respectively (Figure 1B).

Discussion. The inclusion of 4CNVs into the MIPI-g allowed the de-
velopment of a completely molecular model that improved the stratifi-
cation in MCL and identified addi-tional primary refractory patients or
destined to an early relapse after high dose chemotherapy and ASCT.
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Background: Zanubrutinib is a potent, specific next-generation BTK
inhibitor with higher selectivity for BTK compared with TEC- and
EGFR-family kinases, which may be related to off-target toxicities.

Aim/Objective: The objective of this abstract is to present initial effi-
cacy and safety results of zanubrutinib in patients (pts) with relapsed/re-
fractory marginal zone lymphoma (R/R MZL) enrolled in the
MAGNOLIA study (BGB-3111-214; NCT03846427).

Methods: In this single-arm, multicenter study, adults with R/R MZL
who had received >1 prior therapy including at least one CD20 antibody
regimen were treated with zanubrutinib 160 mg twice daily until disease
progression or unacceptable toxicity. The primary endpoint was overall
response rate (ORR) by independent review committee (IRC). Secondary
endpoints included investigator-assessed (INV) ORR, duration of re-
sponse (DOR), progression-free survival (PFS), and safety.

Table 1. Efficacy and Safety Outcomes in R/R MZL.

Efficacy (il ig ) (N=66)*
ORR, n (%) 49 (74)
[95% Cl] [62, 84]
Complete response 16 (24)
Partial response 33 (50)
Stable disease® 11.(17)
Progressive disease 5(8)
Discontinued study before first nent 1(2)
Time to response (months), median (range) 2.8(1.7,8.5)
Safety® (N=68)°
Any AE, n (%) 65 (96)
Grade 23 AE, n (%) 26 (38)
Serious AE, n (%) 25 (37)

2 Efficacy-evaluable set: pts who received at least one dose of study drug and with centrally-confirmed
diagnosis of MZL (two pts were excluded due to MZL transformation to diffuse large B-cell
lymphoma).

b Three pts with stable disease were continuing on study treatment.

¢ Treatment-emergent AEs.

d Safety analysis set: all pts who received at least one dose of study drug.

Abbreviations: AE, adverse event; MZL, marginal zone lymphoma; ORR, overall response rate; pts,
patients; R/R, relapsed/refractory.

Results: As of January 11, 2021, 68 pts were enrolled and treated. Me-
dian age was 70 years (range, 37-95), with 28% aged >75 years. MZL
subtypes included extranodal (38% of pts), nodal (38%), splenic (18%),
and indeterminate (6%). Median number of prior therapies was 2 (range,
1-6), and 32% of pts had disease refractory to last therapy. Median du-
ration of drug exposure was 59.1 weeks (range, 3.7-84.1). At a median
follow-up of 15.5 months (range, 1.6-21.7), INV ORR was 74% with a
complete response rate of 24%. Responses were observed in all subtypes,
with an ORR of 68%, 84%, 75%, and 50% in extranodal, nodal, splenic,

and indeterminate subtypes, respectively. Median DOR and PFS were
not reached. IRC review is ongoing. Twenty-eight (41%) pts discontin-
ued treatment (20 due to disease progression; 4 due to adverse events
[AEs]). The most common treatment-emergent AEs reported in >10%
of pts were diarrhea (22%), bruising (21%), and constipation (15%).
Neutropenia was the most common grade >3 AE (10%). All-grade AEs
of interest included neutropenia (13%), thrombocytopenia (13%), atrial
fibrillation/flutter (3%), and hypertension (3%). AEs leading to treatment
discontinuation included fatal COVID-19 pneumonia (n=2), fatal my-
ocardial infarction in one pt with pre-existing coronary artery disease,
and pyrexia attributed to disease transformation. No major/serious hem-
orrhage was reported. No AEs led to dose reductions.

Conclusions: Zanubrutinib demonstrated high response rates and
durable disease control with a favorable safety profile in pts with R/R
MZL.
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During follow-up after the administration of Chimeric antigen receptor
(CAR) T-cells therapy targeting CD19, patients can have long-lasting
cytopenias and infections, the causes of this late toxicity have not yet
been clearly explained. We investigated the frequency of cytopenias and
infections after CAR T-cells infusion and whether clinical characteristics,
laboratory data and bone marrow (BM) function could be associated to
the risk of long term toxicity. Consecutive patients receiving CAR T-
cells at Fondazione IRCCS Istituto Nazionale dei Tumori in Milano be-
tween 2019 and 2020 with at least 3 months of follow-up were included.
Clinical and laboratory data were collected from electronic medical
records; patients with persistent severe cytopenia (i.e. ANC < 1000/ul
and/or PLT < 50000/ul) at 3 months of follow-up underwent BM biopsy,
cytogenetic, FISH analysis and NGS studies to investigate clonal
hematopoiesis. Forty-six patients receiving anti-CD19 CAR T-cells af-
fected by DLBCL (n=34) and PMBCL (n=12) were included. Median
age was 49 years (range, 21-72) and median follow-up was 9 months
(range, 1-21). Four patients died before 3 months of follow-up. In the
first 3 months we observed 21 infectious events in 15 of 42 patients
(33%). Cytokine Release Syndrome (CRS) of any grade, the use of
steroids and tocilizumab were significantly associated with an increased
risk of infections at 3 months. Severe cytopenia was observed in 11 of
42 (26%) of patients at 3 months and in 9/31 (29%) at 6 months. Neu-
tropenia before lymphodepletion, a peak of ferritin after CAR T-cells >
5 times upper value (i.e > 1375 ng/ml) and female sex were significantly
associated with a higher incidence of cytopenia at 3 months whereas neu-
tropenia before lymphodepletion was associated with cytopenia at 6
months. Three months after CAR T-cells BM examination was per-
formed in 6/11 of patients with severe cytopenia and showed dys-
myelopoiesis (n=1), hypocellular marrow (n=3) and normal morphology
(n=2), cytogenetics and FISH were normal. NGS study was performed
in 4 patients showing a clonal hematopoiesis of indeterminate potential
(CHIP) due to DNMT3A mutations with a VAF of 2% and 9% in two of
them. CRS and consequent treatment seemed to be factors predisposing
to infections whereas cytopenia seemed to be associated to pre CAR T-
cells neutropenia or high ferritin peak. Neither age >65 years nor number
of chemotherapy regimens before CAR T-cells were associated with cy-
topenia or infections.
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Thrombosis is common in cancer but its frequency in acute myeloid
leukemia (AML) has been evaluated in a few reports only and no vali-
dated predictive model is currently available. We performed a retrospec-
tive observational study in newly diagnosed adult AML patients (pts)
treated with intensive chemotherapy between January 2013 and February
2020, to evaluate the frequency and the potential predictive factors of
thrombosis. 222 pts were included, with a median age of 60 years, 21%
in the ELN2010 adverse risk category. With a median follow-up of 44
months, we observed 50 thrombotic events (90% were venous, VTE).
Twenty-eight pts (62% of VTE) had catheter-related thrombosis (CRT),
93% of which were peripherally inserted central catheter; in 6 and 5 case
VTE occurred in lower and upper extremity, respectively; 3 pts experi-
enced pulmonary embolism. Among arterial thromboses, we observed 2
myocardial infarctions and 3 cerebral vascular accidents. The prevalence
of thrombosis was 23% and 6-months, 1-year and 2-year cumulative in-
cidence was 10%, 22% and 25%, respectively. The median time to
thrombosis was 84 days and 52% of the events occurred within 100 days
from AML diagnosis, during induction/consolidation chemotherapy or
just before starting treatment. History of VTE (p=0.005) and baseline
platelet count higher than 100x10°/L (p=0.036) significantly increased
the risk of thrombosis, as confirmed by multivariate analysis (OR=5.5,
95%IC 1.2 -2 4.5, p=0.026 and OR=2.2, 95%IC 1.1 — 4.2, p=0.02, re-
spectively). AML genetic profile did not affect thrombotic risk. Khorana
and DIC score failed to stratify pts according to their thrombotic risk.
Results were confirmed considering only thromboses occurring within
day 100 from diagnosis. In a subgroup analysis excluding CRT, ELN In-
termediate-1 risk group was significantly associated with thromboses
(p=0.039), especially FLT3-ITD/NPM1 mutated pts. No impact of
thrombosis on survival was observed, while DIC score at diagnosis was
independently associated with reduced survival (p=0.004) by multivari-
ate analysis. Thromboses are a frequent complication in AML, but we
did not show an impact on survival. Previous VTE and baseline platelet
count could predict thrombotic risk, while AML genetic profile did not.
Khorana score is not a robust tool in this setting, and we could not vali-
date the association of DIC score with thromboses, warranting further
studies on the subject to better predict thrombosis occurrence.
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Introduction: Primary immune thrombocytopenia (ITP) is an acquired
immune-mediated disorder characterized by isolated thrombocytopenia.
Only a minority of patients will experience remission after the first
episode with up to 70% of patients developing chronic ITP. Splenectomy
remains the most effective therapy for ITP, inducing long-lasting remis-
sions in up to 70% of patients. However, alternative effective treatments,
the potential complications of surgery and the inability to predict re-
sponse are factors limiting splenectomy as therapeutical approach to re-
fractory cases.

Aim: The aim of this study was to: (i) define histological characteris-
tics and the immunological microenvironment of the spleens of ITP pa-
tients; (ii) identify clinical-pathological predictors of response to
splenectomy.
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Relapse free survival Relapse free survival
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Figure 1. Disease free survival curves of the discovery set and validation set. The curves stratifying patients
according to clinical-pathological risk factors included the following variables: (i) age at surgery >45
years; (ii) concurrent autoimmune diseases; (iii) low splenic T follicular help cell density; (iv) low splenic
marginal zone width.

Material and Methods: Fifty-eight adults with ITP who underwent
splenectomy were considered for the study. Clinical and laboratory data
were available for all patients. With regard to histological and immuno-
logical features the following parameters were considered: (i) density of
lymphoid follicles (FL), (ii) presence of reactive germ centers (GCs),
(iii) density of marginal zones (MZ), (iv) follicular helper T cell density,
(v) thickness of T-cell perivascular covers, (vi) cytotoxic T cell density
and (vii) red pulp characteristics (i.e. sine and histiocyte density; pres-
ence of extramedullary hematopoiesis). Clinical (autoimmune diseases;
age of diagnosis) and histological data were correlated with the post-
splenectomy response to assess its role as predictors of surgical outcome.

Results: We identified 3 histological patterns: (i) presence of white
pulp hyperplasia (many secondary FL with well-developed MZ), (ii) pat-
tern of non-activated white pulp (no GC and secondary FL), and (iii)
presence of white pulp lymphoid depletion (marked FL atrophy and T
perivascular covers). Post-splenectomy ITP recurrence was significantly
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associated with: (i) age at diagnosis; (ii) presence of autoimmune co-
morbidities; (iii) low density of follicular helper T cells in FL; (iv)
marginal zone expansion. (Figure 1). The combination of these parame-
ters identified groups of patients with different risk of post-splenectomy
recurrence.

Conclusions: Specific clinical and histological parameters, including
microenvironment immunological features, may help to predict the re-
sponse to splenectomy.
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Evans syndrome (ES) is defined as the presence of two autoimmune
cytopenias, including autoimmune hemolytic anemia and immune
thrombo-cytopenia (ITP). Thrombopoietin receptors agonists (TPO-RA),
romiplostim (ROMI) and eltrombopag (EPAG), are effective in primary
ITP but have never been systematically studied in ES. We therefore as-
sessed the efficacy and safety of TPO-RA in patients with ES treated in
our centre. Base-line hematologic parameters, associated conditions, pre-
vious/concomitant treatments were registered. The time from diagnosis
to first TPO-RA was collected. Response rates were evaluated at 1, 3, 6,
and 12 months and classified as partial (PR) or complete (CR), for
platelets >30x10° or >100x10°/L, respectively. Treatment emergent ad-
verse events (TEAE) were registered and graded according to CTCAE.
Eleven patients have been evaluated (table): 4 males and 6 females, me-
dian age at the start of TPO-RA was 55.6 years (24-85); six suffered from
secondary ES (2 primary immune deficiencies, 2 antiphospholipid syn-
dromes, 1 post allogenic stem cells transplant, and 1 lymphoproliferative
disease). All pa-tients had received steroids +/- IVIG, and the majority
(N=7) at least one further line. The median time from diagnosis to TPO-
RA was 25.8 months (0.6-360.4).

Table 1.

sToP

Pt | Gender | Ageat | Associated | Timeto vious | TPO-RAtype | Concurren t [ P [ R [ R R AE
Grade (type) | (reason)

e Pre,
TPO- | condition | TPO-RA | therapy lines Therapy | pre- | M1 | M3 | M6 | M:
RA (months) P0-
(years) RA
2 PID 166 | steroid, Eitrombopag B 29 | PR | CR | PR | PR - NO
rituximab,

WiG
2| F 50 PID 15 | Steroid,IVIG | Eitrombopag | Danazol 4 | R [NR| R | R - YES (CR)
3| F 78 PD 102 | steroid, Eltrombopag | Danazol 1 [NR[NR[NR| R No

rituximab
al ¥ G B 863 Steroid, | Romiplostim | Steroid, 7 [NRINR[ - [ - - YES (NR)
rituximab, rituximal
Eltrombopag | Steroid 5 [NR[CR|CR| R 11 (ovT)

YEs
(thrombosis)
Eltrombopag | Steroid 31 [PR | PR|NR| PR | II(BMF) | YES(BMF)

splenectomy
5| F 67 B 39 | Steroid,
rituximab,
danazol, VIG
58 - 360.4_| Steroid, IVIG | Eltrombopag | Steroid a5 [ PR R CR| R - YES (CR)
Steroid, IVIG | Eltrombopag | Steroid 31 [R|CGR|CR| - - NO
Eltrombopag_| Steroid, IVIG | 2 | CR | CR | CR | CR - YES (CR)
Eltrombopag | Steroid, IVIG_| 3 | NR | NR | NR | - - YES (NR)
Romiplostim | Steroid, IVIG, | 12 | NR | - | - | - - NO

- Steroid, IVIG
35 HSCT 19 | steroid,
rituximab,

WG splenectomy
0 ™ 54 3 1562 | Steroid, IVIG, | Romiplostim | Steroid 8 || - |- | - -
splenectomy, | Eitrombopag | IVIG, danazol CR|CR | CR | PR | IV(AMILCVT) YES
rituximab, (thrombosis)
azathioprine,

YES (CR)

, | Eitrombopag | Steroid, 23 [ CR [ CR| CR | CR | Ml (splancnic YES
azathioprine thrombosis) | (thrombosis)

R-M1-12, response at month 1-12; PR, partial response; CR, complete response; NR, non response; DVT, deep venous thrombosis; BMF, bone
marrow fibrosis; AMI, acute myocardial infarction; CVT cerebral vein thrombosis.

Response rates to the first TPO-RA (9 EPAG and 2 ROMI) were 72%
at month 1 (45% CR, 27% PR, N=11), 60% at month 3 (50% CR, 10%
PR, N=10); 66% at month 6 (55% CR 11% PR, N=9); 100% at 12
months (71% CR, 28% PR, N=7). Notably, 91% of patients required con-
comitant therapies including steroids +/- IVIG (N=10), danazol (N=3),
rituximab, splenectomy and azathioprine (N=1 each). Three patients
switched to the alternative TPO-RA (2 ROMI to EPAG and 1 vice versa)
mainly because of no response (NR) and 2 responded. Four patients
(36%) developed at least one TEAE: 3 venous thromboses (1 deep ve-
nous thrombosis, 1 cerebral vein thrombosis CVT, and 1 splanchnic
thrombosis) and 1 acute myocardial infarction (in the same patients ex-
periencing CVT). Seven patients (63%) stopped TPO-RA for persistent
CR (N=3), thrombosis (N=3), or increased bone marrow reticulin fibrosis

(N=1). TPO-RA were effective in about 70% of ES patients even if the
majority required concur-rent therapies. Moreover, TPO-RA use was
complicated by a high occurrence of thrombotic events (possibly favored
by underlying conditions). These findings highlight that in ES bone mar-
row stimulation alone may be not enough to control disease.
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Introduction: Acute leukemia (AL) is characterized by a complex
spectrum of coagulopathy ranging from bleeding to thrombotic risk,
varying according to disease phases and treatments. To date platelet
count (PC) and conventional coagulation tests (CCTs) cannot predict
and/or guide therapy in acute hemorrhages and are unable to predict
thrombotic risk in AL. Thromboelastography (TEG) is a global haemo-
static test that measures the viscoelastic properties of the clot, thus pro-
viding information on the entire process of blood coagulation. This was
a prospective study of newly diagnosed AL adult (> 18 years) patients
treated with first line of chemotherapy (CHT). Primary aim was to asses
with TEG haemostatic balance from diagnosis to the end of CHT.

Table 1. Patient Demographics and Clinical Characteristics.

N® patenis 40
Age — yr mean (range) 62 (18-80)
Sex FIM — o, (%) 18 (53)/22(55)
Tumne of follow-up —days (mean range) 31(7-69)
Dhagnoss — no. (%)
= AMLNOS 2767
+  FLT3 mutated 31
*  AML-NMPI1 mutated 2(5)
*  AML post-PV 1(2)
«  AML with MDS changes 1(2)
e ALL 8(20)
e ATLPht 1@
Comorbidities—no. (%)
+« DM 6(15)
=+ Hypertension 20(50)
= Obesity im
+ COFD 8 (20)
+  Hypothyroidism 4(10)
*  Prostaric hypertrophy :((IIE)
«  Hypercholesterolemia oS 1;%
»  No comerbidity 4
N° patients 29
Treatment plan — no. (32)
.« TEI 13)
*  Hydroxyurea 1(3)
*  Cytarabine+daunorubicine (7+3) 13 (44)
+ FLAG 103)
*  Vincristine prednisone cyclophosphamide, doxorubicin 4013)
*  L-Asparaginase 4(13)
*  Midostaurin ? o)
*  Arzacytidine 507
*  Decitabim 403

Abbreviahon: AML: Acube Myelosd Lenkemia; ALL Acute Lymphoid Leukemia; COPD: Chronic obstmctive pulmonary
diseazec DM: Disbetes Mallims; FLAG: flndarshine. cytarabine. spd gramulocyte colony-stimulsting factor MDS:
Mvelodizalanti - HOS: Mot otherwi ifed Fh ch i

PV: Pobycythemia Vers; TEI: tyrosine

kimse mhibior

Methods: Patients were enrolled at Unit of Hematology of University
Hospital of Palermo from May 2008 until December 2019. None of the
patients had a known past medical history of thrombosis or bleeding or
clotting disorders and none were taking any medications that could affect
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coagulation. Patients had complete blood counts (CBC), TEG and CCTs
(INR/PT, PTT, fibrinogen and D-dimers) performed at 3 time points: 1)
Diagnosis of AL (T0); 2) during first cycle of CHT (T1); 3) At the end
of CHT (T2). An algorithm of the instrument indirectly calculated throm-
bin generation (TG). Patients were followed-up for bleeding and throm-
botic episodes daily up to the time of hospital discharge or death.

Results: Forty consecutive patients were included (see Table 1 for de-
mographics). TEG results were compared using repeated measures anal-
ysis of variances (Manova). At T1, maximum amplitude (MA), TG and
K time were significantly (p<0.05) shifted toward a hypocoagulability
state when compared to TO, in presence of mild thrombocytopenia. In
addition, a hypercoagulable in T2 was showed by changes of alpha-
angle, MA and TG values (p<0.05). TEG results showed no differences
between the group with and without hemostatic complications (throm-
bosis or hemorrhages). Additionally, there were no statistically signifi-
cant differences in CCTs between 3 time points and no relationship with
any TEG variables.

Conclusions: Cumulative, we demonstrate the capacity of TEG re-
vealing complex and dynamic abnormalities in patients with AL accord-
ing to course of disease and treatment, respect CCTs. Further studies will
investigate the role of TEG in defining hemostatic profile and in indi-
vidualizing anticoagulant therapy/prophylaxis in patients with AL.

C050

TREATMENT FREE REMISSION AFTER THROMBOPOIETIN RE-
CEPTOR AGONIST DISCONTINUATION IN NEWLY DIAGNOSED
PERSISTENT, CHRONIC ITP PATIENTS: A SINGLE CENTER EX-
PERIENCE

E. Rivolti, K. Codeluppi, L. Arletti, E. Lugli, M. Nizzoli, F. Merli
Hematology Unit AUSL-IRCCS, Reggio Emilia, Italy

Background: Recent evidence suggests that in patients with immune
thrombocytopenia(ITP) with a stable response on TPO- RAs Eltrom-
bopag ( E) and Romiplostim (R), treatment may be tapered and discon-
tinued. Aim: To observe the rate of discontinuation of TPO- RAs in
patients (pts) with chronic, persistent and newly diagnosed ITP in our
center and to identify predictive factors of treatment free response.

Patients and Methods: We retrospectively evaluated 59 pts(25F,
34M)treated with TPO RAs from June 2010 to April 2021. The median
age at the start of TPO was 65 years(y). 58 pts were treated with E , 14
pts received E and R, 1 patient was treated with R, (73 total treatments),
11 pts were splenectomized, 31 pts were allocated to chronic ITP, 17 to
persistent ITP, 11 to newly diagnosed ITP. The median follow up from
the start of TPO- RAs was 18 months(m) (range 1- 129), the median of
previous lines of therapy was 2. The median time of treatment was 8 m
(range 1-95) for E treatments and 8 m (range 1-40) for R treatments.

Results: In R group 8 pts achived a CR, 3 pts achieved a R, 4 pts were
refractory, 6 pts discontinuated the treatment: 4 for no response, 1 for
adverse event, 1 for loss of response. In E treatments we observed 46
CR, 6 R, while 6 pts were no responders, 31 pts stopped the drug : 6 for
no response, 2 for adverse event, 5 for loss of response, 5 died for other
causes, 1 died for acute myocardial infarction, 9 pts discontinued for sus-
tained CR. These pts were pretreated with a median of 2 therapy lines(
range 1-4) including splenectomy in 4 pts. At starting TPO- RAs 5 pts
were male, their median age was 43 y (range 16-85), the ITP stage was
newly in 2 pts, persistent in 2 pts, chronic in 5 pts, the median duration
of E treatment was 15 m(range 2-95). These pts achieved a CR in a me-
dian time of 28 days, started the tapering (if they required <25 mg/daily
dose) after of a median of 16,7 m of treatment , the median duration of
tapering was 10 m (range 1-20), the pts were tapered at 4 week intervals
in 10-20% dose increments until 25 mg every 10 days (in 2 pts TPO-
RAs exposure was shorter: 2 and 5 m). None pts experienced disease re-
lapse after therapy discontinuation in a median follow of 23,6 m , 4 pts
showed a durable response respectively for 44,4241 and 38 m.

Conclusion: In our court of pts the only predictive factor of free treat-
ment response were age (43 y in the discontinuation group vs 65 y in the
whole court ) and the achievement of CR (100% vs 73%).
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Chronic Lymphatic Leukemias and other Chronic
Lymphoproliferative Syndromes 1
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Tyd LARGE GRANULAR LYMPHOCYTE LEUKEMIA: CLINICAL
AND BIOLOGICAL FEATURES OF AN INTERNATIONAL COHORT
OF 137 PATIENTS

G. Barila'?, A. Grassi’>, H. Cheon*, A. Teramo'?, G. Calabretto'?,
J. Chahal*, C. Vicenzetto'?, J. Almeida’, B. Shemo*, S. Min®,
V.R. Gasparini'?, K. Oshimi’, L. Sokol?, F. Ishida’, T. Lamy'’, A. Orfao®,
W.G. Morice®, T. Loughran?, G. Semenzato'?, R. Zambello'*

!Department of Medicine DIMED), Hematology and Clinical Immunol-
ogy section, Padova University School of Medicine, *Veneto Institute of
Molecular Medicine VIMM), 3Immunology and Molecular Oncology
Unit, Veneto Institute of Oncology, IOV-IRCCS; *Department of
Medicine and University of Virginia Cancer Center, Division of Hema-
tology & Oncology, University of Virginia School of Medicine; *Cancer
Research Center IBMCC-CSIC/USAL), Department of Medicine and Cy-
tometry Service, University of Salamanca, IBSAL and CIBERONC; °De-
partment of Laboratory Medicine and Pathology, Mayo Clinic
Rochester; "Department of Medicine, Kushiro Rosai Hospital,; *Depart-
ment of Malignant Hematology, Moffitt Cancer Center, *Department of
Biomedical Laboratory Sciences, Shinshu University School of
Medicine; '"Department of Hematology, Pontchaillou University Hos-
pital

T-cell Large Granular Lymphocyte Leukemia (T-LGLL) is a rare lym-
phoproliferative disorder in which a Taf} and a Tyd subsets can be rec-
ognized. As compared to the more frequent Tafp LGLL, Tyd LGLL has
been less investigated, especially in term of the frequency of novel bio-
logical LGLL markers i.e. STAT3 and STAT5b mutations. The aim of this
collaborative study is to characterize the clinical, phenotypical and bio-
logical features of Tyd LGLL patients. Clinical, phenotypical and molec-
ular features, including S7AT3 and STAT5b mutation status, of 137
patients affected by Tyd LGLL and followed at eight referral centers
across the world, were retrospectively collected. By phenotype, CD16
and CD57 were the main antigens expressed in 72.3% and 78.4% of
cases, respectively. Neutropenia -Absolute Neutrophil Count (ANC)
<1.5x10%/L- and anemia -hemoglobin, Hb <120g/L- were the major clin-
ical features, being present in 54.2% and 49.6% of cases, respectively,
including severe neutropenia (ANC<0.5x10°/L- and severe anemia
(Hb<90g/L) in around 20% of cases each. DNA samples of 97 and 94
patients were available for STAT3 and STAT5h mutations analysis, re-
spectively. STAT3 mutations were found in 37/97 cases (38.1%), with
Y640F and D661Y being the most common as in Tof3 LGLL, while only
4 patients were STAT5bh mutated (4.2%). STAT3 mutated patients were
characterized by higher frequency of neutropenia (p=0.0288), anemia
(p=0.0726), autoimmune/autoinflammatory disorders (p=0.0139), and
treatment requirement (p=0.0169). On the opposite, STAT5b mutated pa-
tients were mostly asymptomatic. Overall, 53.7% of patients required
therapy with the majority (59.6%) having received methotrexate (MTX)
while 26.3% cyclosporine A (CyA). Of notice, overall response rates
(ORR) and complete response (CR) rates were lower in MTX treated
patients as compared to CyA treated patients (ORR: 26.9% and 53.9%
respectively, CR: 7.7% and 23.1% respectively). Considering the first
line therapy and irrespectively from the subsequent lines of treatments,
responders were characterized by a significantly longer progression free
survival (PFS) with respect to non-responders (p=0.0029) and, most im-
portantly, by significantly better overall survival (OS) (p=0.048). In con-
clusion, our results showed that STAT3 mutation identifies a subset of
Tyd LGLL patients characterized by more symptomatic disease. In ad-
dition, CyA treatment results in higher response rates, translating in im-
proved patients’ survival.
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IBRUTINIB INTERFERES WITH INNATE IMMUNE RESPONSE
DURING COVID-19 INFECTION

S. Fiorcari', C.G. Atene!, R. Maffei’, G. Debbia', M. Maccaferri?,
G. Leonardi?, N. Mesini!, F. Bacchelli', C. Colasante!, R. Giubbolini',
N. Del Rosso!, L. Potenza', M. Luppi'?, R. Marasca!?

'Department of Medical and Surgical Sciences, Section of Hematology,
University of Modena and Reggio Emilia, Modena, Italy, >Hematology
Unit, Department of Oncology and Hematology, A-OU of Modena, Poli-
clinico Hospital, Modena, Italy

Introduction: Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is a novel coronavirus that from December 2019 is
spreading throughout the world causing a pandemic of Coronavirus Dis-
ease 2019 (COVID-19). COVID-19 is posing several challenges to the
management of patients with hematologic malignancies. Chronic lym-
phocytic leukemia (CLL) is characterized by perturbations of the im-
mune system. For this reason, CLL patients might have increased risk
of COVID-19 infection. Ibrutinib, a potent BTK/ITK inhibitor, has
shown potential protective effects against lung injury in COVID-19-in-
fected patients. We examined the impact of ibrutinib treatment on the
cytokine release by immune cells in CLL during stimulation with SARS-
CoV-2 overlapping peptides.

Methods: Two experimental settings were performed. Untreated CLL
PBMC were treated in vitro with ibrutinib and stimulated with SARS-
CoV-2 Protein S, S1, S+, N and M. In the second, PBMC isolated from
patients before and after 3 months of ibrutinib therapy were stimulated
with SARS-CoV-2 peptides. Secretion of TNF-o and IFN-y was deter-
mined by flow cytometry gating CD3+ and CD14+ populations.

Results: We mimic COVID-19 infection in vitro by pulsing CLL
PBMC with SARS CoV 2 peptides. Following stimulation, we measured

a significant release of pro-inflammatory cytokines by both CD3+ and
CD14+ cells characterized by increased of TNF-a and IFN-y. Ibrutinib
did not modify TNF-a secretion either in presence or not of stimulation
with SARS-CoV-2 in CD3+ population with a slight increase in IFN-y
secretion. BTK inhibition affected a productive inflammatory response
of monocytes impairing the release of TNF-o and IFN-y induced by
SARS-CoV-2. We planned to analyze samples from CLL patients before
and after 3 months of treatment with ibrutinib. Our data show no signif-
icant modifications in pro-inflammatory release by CD3+ cells during
treatment with ibrutinib. On the contrary, the secretion of TNF-a and
IFN-y by monocytes observed in pre-treatment samples was significantly
reduced during the first 3 months of therapy.

Conclusions: Our results demonstrate how ibrutinib reduces the cy-
tokine response in monocytes stimulated by SARS-CoV-2, supporting
the hyphothesis of a protective effects against major clinical complica-
tions induced by COVID-19 in CLL patients. Ibrutinib skews monocytes
towards an immunosuppressive profile confining the cytokine storm with
the possibility to reduce the inflammation status and prevent lung injury.

C053

“MOLTO”, A MULTICENTER, OPEN LABEL, UNCONTROLLED,
PHASE Il CLINICAL TRIAL ON VENETOCLAX, ATEZOLIZUMAB,
OBINUTUZUMAB (AVO) COMBINATION IN RICHTER TRANS-
FORMATION: SAFETY INTERIM ANALYSIS

A M. Frustaci', A. Tedeschi', P.L. Zinzani?, D. Pietrasanta’, M. Coscia®,
T. Zenz’, M. Motta®>, G. Gaidano’, L. Scarfo®, M. Deodato!,
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Diffuse large B-cell (DLBCL) transformation of chronic lymphocytic
leukemia/small lymphocytic lymphoma, Richter Syndrome (RS), has
poor prognosis. Both atezolizumab (A)+/-obinutuzumab (O) and Vene-
toclax (V), are active in DLBCL. The multicenter international ph II
MOLTO study (EUDRACT2018-005028-40), evaluates AVO combina-
tion in 28 RS. Treatment scheme: 35 cycles (c) with A (1200 mg c1-18)
+V (400 mg/d c1-35) + O (1000 mg c1-8), in untreated DLBCL-RS. At
initial safety run phase 9 patients (pts) received at least 3 ¢ with possible
premature enrollment stop in case of >3 non-infective/non-hematologic
(hema) therapy-related G>4 adverse events (AEs). Remaining pts re-
ceived same safety cohort schedule. From Oct 2019, in the absence of
safety warning enrollment went on and, as of Feb 2021, 14 pts received
at least 1 c. Table 1 shows pts characteristics. Overall, 110 ¢ have been
administered. 5 serious AE (SAEs) were recorded in 4 pts: 1 fever of un-
known origin (FUO) and 1 autoimmune encephalitis, both G3, resolved
and not leading to discontinuation, and 1 G5 pneumonia. The remaining
2 SAEs were disease progression (PD)-related hospitalizations. 12/14
pts (85.7%) developed G>1 AE of any grade. Severe (G3-5) hema toxi-
city occurred in 7 pts, while 5 pts (including 2 developing SAEs) expe-
rienced severe non-hema toxicity. The most common hema toxicity was
thrombocytopenia: 20 episodes/110 ¢ (18.2%), 9 being G>3. Other G>3
hema toxicities: 10% neutropenia and 0.9% anemia. Three severe non-
hema toxicities were recorded: 1 hyperamylasemia; 1 hypercalcemia; 1
purpura. Seven pts (50%) showed G2 FUO and only 1 major infection
was observed. 2 were the AE of special interest: 1 autoimmune myositis
and 1 autoimmune encephalitis both successfully managed with steroids.
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No G>3 infusion related reactions (IRR) occurred and all G1/2 were O-
related. All pts completed V ramp-up, in 2 cases with accelerated dose-
escalation (Koening et al. 2020) due to rapidly PD. No tumor lysis
syndrome (TLS) was recorded. Overall, 9 pts are still on treatment with
amedian time on study of 4.4 (range 1-16.7) m, only 1/5 pts discontinued
due to toxicity. As AVO was well tolerated even in elderly, Independent
Data Monitoring Committee allowed the accomplishment of safety run
phase. O+A combination did not result in an enhanced IRR rate or sever-
ity. In this highly proliferating disease, V did not lead to TLS even with
the accelerated ramp-up. Accrual is ongoing and updated results will be
presented.

Table 1. Patients’ characteristics.

Number (%)
Age Median (range) 69.5 yrs (range: 51-81)
Pts with age 265 years 11(78.6)
Male/Female 6/8
N° of pts pretreated for CLL 9 (64.3)

Median number of prior CLL Tx (range) | 1 (0-3)

N° of pts pretreated with BTKi 5(35.7)
N° of pts pretreated with CIT 5(35.7)
Bulky disease (= 5 cm) 11 (78.6)
Presence of del17p and/or TP53mut 6 (42.9)
Ann Arbor Stage

| 1(7.1)

1] 2(14.3)
n 6 (42.9)
\Y 5(35.7)
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CLADRIBINE AS FRONTLINE TREATMENT OF HAIRY CELL
LEUKEMIA: A MULTICENTER EUROPEAN EXPERIENCE OF
MORE THAN 30 YEARS ON 384 PATIENTS
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Research

Background: Cladribine is regarded as the first treatment of choice of
symptomatic hairy cell leukemia (HCL): it provides high rates of re-
sponse and very long duration of remission in some cases.

Methods: Disease-specific patients records have been reviewed at four
European centers of excellence (Bologna, Italy; Caen, France; London,
United Kingdom, Lodz, Poland) and all patients requiring treatment who
received frontline cladribine have been extrapolated. Responses have
been classified according to Consensus Resolution Criteria. The main
study objective were long-term overall survival (OS), disease-free sur-
vival (DFS) and progression-free survival (PFS) rates. PFS calculation
involved all patients obtaining at least a partial response; DFS was de-
termined only in patients with a complete response (CR) after treatment.
Determining events for DFS and PFS were disease progression (decline
in hematologic parameters, reappearance of marrow infiltration and/or
organomegaly), initiation of a subsequent treatment, death for any cause.

Results: Three hundred and eighty-four HCL patients (including 3 pa-
tients with HCL variant) have been diagnosed and followed between
1969 and 2018, and all of them received frontline cladribine (either sub-
cutaneously or intravenously, according to era- and site-specific guide-
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lines and experience). A CR was obtained in 150 cases (39.1%), a partial
response in 50 (13.0%) and a minor response in 7 (1.8%). Two hundred
and eight patients (54.2%) received no further therapy besides cladribine
as they did not require further treatment for their disease. A continuous
CR was documented in 76 patients (19.8%), at a median follow-up pe-
riod of 8.5 years (range, 1-22 years). Median OS was reached at 25.0
years, with 48.3% of patients being alive at 28 years. Median PFS was
13.0 years, with 43% of patients being free of progression at 22 years.
DEFS was 26.5% at 22 years, with median reached at 11 years (Figure).
Retreatment with cladribine in relapsed patients occurred in 106 cases.

Conclusions: Cladribine is effective as frontline treatment of HCL and
may determine deep disease control in a significant proportion of cases,
given that more than 50% of treated patients require no further therapy.
Good quality responses may be maintained for more than 20 years in
nearly 40% of patients. Data obtained from this large international cohort
of patients recapitulate the results obtained from smaller single-center
clinical experiences with purine analogs.

Figure 1.
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Background: The clinical course of patients with CLL is highly het-
erogeneous reflecting an underlying biologic heterogeneity of the dis-
ease. Next generation sequencing (NGS) may have a role for the
identification of outcome predictors in early stage, treatment-naive pa-
tients.

Methods: In a retrospective study we analyzed by NGS the mutational
status of 10 target genes in a cohort of patients with Binet A stage CLL.
All patients were diagnosed and treated according to the iWCLL 2008
criteria. Mononuclear cells were isolated from peripheral blood in 182
cases or from bone marrow in 29 cases. Targeted mutation analysis for
10 genes (ATM, BIRC3, FBXW7, KRAS, MYDS88, NOTCH1, POT]I,
SF3B1, TP53, XPO1) was performed using a Truseq Custom Amplicon
Sequencing Panel (Illumina, San Diego, CA, USA). We correlated the
mutational status with time-to-first-treatment (TTFT) and overall sur-
vival (OS). In order to estimate the additional role of NGS mutational
status in the prediction of TTFT, we calculate a new integrated prognostic
model.

Results: We analyzed 211 patients with stage A CLL. A total of 113
mutations were found in 74/211 (35%) patients and co-occurence of mu-
tations in > 2 genes was observed in 24/74 (32%) of mutated cases. Fre-
quency, type and VAF of mutations are reported in Figure 1. With a
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median follow-up of 8 years from diagnosis, 108 patients (51%) were
treated. The median TTFT was 6 years (95% CI: 5-12) with 10-year treat-
ment free survival (TFS) of 45% (95%CI: 37-52). In univariate analysis,
the presence of one or more mutations by NGS was associated with
shorter TTFT (p<0.001). Mutations in POT1, ATM, FBXW7 and
MYD88 were independently associated with shorter TTFT. Integration
of IPS-E and somatic mutations with p<0.1 in univariable analysis iden-
tified 4 groups of patients with different TES (10-yrs TFS: 74%, 53%,
32% and not reached for patients with score 0, 1, 2 and> 3 respectively).
Median OS was 15 years with 10-years OS of 72%. Patients with 2 or
more mutations by NGS had a significant shorter survival as compared
with those with no or one mutation (p<0.001). POT1 mutation and
SF3B1 mutations were independently associated with shorter OS.

Conclusions: One third of patients with Binet stage A CLL harbor so-
matic mutations with prognostic relevance. The presence and number of
somatic mutations by NGS was predictive of significantly shorter TTFT
and OS, the former emerging as an important end-point for untreated
CLL patients.

Figure 1.
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Introduction: Allogeneic hematopoietic stem-cell transplantation (allo-
HSCT) can lead to prolonged immunodeficiency, albeit its curative role
in diverse settings. Deficits both in innate and adaptative immunity can
contribute to treatment-related mortality (TRM). We investigate thymus-
dependent and independent role in immune reconstitution (IR) kinetics
and long-term clinical outcomes.
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Figure 1.

Methods: Sixty-four patients (median age 56) undergoing HLA-iden-
tical sibling or unrelated donor allo-HSCT after a reduced intensity con-
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ditioning (RIC) were enrolled. Peripheral blood samples were collected
before conditioning and at 1, 3, 6, 12, 18, 24 months after allo-HSCT
from patients and healthy donors as controls. Evaluation of IR was con-
ducted by flow-cytometry analyses of CD4+ and CD8+ T-cell subsets
[naive, central memory (CM), effector memory (EM), CD45RA-express-
ing terminal effector memory (EMRA) and revertant] and Real-Time
PCR quantification of signal joint T-cell receptor excision DNA circles
(sjTRECs), performed on genomic DNA extracted from sorted CD4+
and CD8&+ T cells.

Results: A constant gradual increase in absolute numbers of T-cell sub-
sets and sjTRECs from the first month up to 2 years post-transplant was
observed. Overall, median CD4+ and CD8+ T-cell and sjTRECs levels
were lower than those observed in healthy donors at +2 years. sjTRECs
kinetics was associated with CD4+ naive T cells increase (p < 0,001),
clearly suggesting that most of CD4+ naive T cells derived from thymic
re-education of donor precursor stem cells, whereas CD8+ naive T cells
underwent peripheral expansion. By contrast, CM and EM T cells
showed a faster thymic-independent expansion. By multivariate analysis,
gr.II-IIT chronic GVHD (p 0.004 in CD4+, p 0.032 in CD8+) and age
>60 (p <0.001 in CD4+, p 0.015 in CD8+) were significantly associated
with low thymic output at +1 year. We also observed a significant effect
of 3-month post allo-HSCT CD4+ sjTRECs levels on the risk of CMV
reactivation: cumulative incidence within 2 years post-alloHSCT was
69.6% in patients with CD4+ sjTRECs levels below the median vs 40.2%
in those with levels above the median (p 0.008).

Conclusions: Active thymic function despite age-dependent involution
substantially contributes to T-cell reconstitution after allo-HSCT. Chronic
GVHD and older age are significantly correlated with thymic activity.
Correlation between IR and clinical outcomes need further investigations
and prospective analyses to be confirmed.
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Curative potential of allogeneic hematopoietic stem cell transplanta-
tion (HSCT) in myeloid malignancies is principally related to the graft-
versus-leukemia (GvL) effect. Decreased expression of major
histocompatibility complexes (MHC) or genomic aberrations in HLA re-
gion (6p copy-neutral loss of heterozygosis [LOH] or 6pdel) have been
described in haploidentical/mismatched and matched contexts as mech-
anisms facilitating leukemic relapse. Here, we hypothesize that somatic
mutations in class I-Il HLA alleles may also contribute to immune escape
from GvL decreasing the presentation of immunodominant peptides on
leukemic blasts. To that end, we performed a comprehensive genetic
characterization of specimens sequentially collected from a cohort of 48
patients with AML and MDS relapsing after HSCT, assessing HLA re-
gion along with 173 genes known to have a role in leukemogenesis.
Ninety-six paired/serial samples (39 at AML/MDS diagnosis, 48 at re-
lapse after HSCT, and 9 at relapse after chemotherapy) were analyzed.
Disruptive HLA mutations were found in 29% of the patients (4% at di-
agnosis and 25% at post-transplant relapse), in both class I and II loci
(median VAF was 33%). In post-transplant group, 75% of those events
were found in patients receiving graft from a matched donor, while the
remaining 25% was observed after haploidentical transplant. Patients
with HLA mutations had more likely a later relapse (median time to re-
lapse: 554 vs 150 days after transplant, p=.00042), underscoring a fitness
advantage under GVL-related immune pressure (less likely in case of
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carlier events). Also, HLA mutated subjects were completely refractory
to donor lymphocyte infusion-based regimens, (N=6), whereas HLA wild
type (wt) patients (61% of the 19) tended to have transient or stable re-
sponses, in line with the concept that all the HLA restricted adaptive ma-
nipulations may be ineffective in patients characterized by mechanisms
of immune escape mediated by HLA loss. When examining the somatic
myeloid landscape of those patients, a different pattern of co-mutations
was observed compared to HLA wt cases, with enrichment in genetic
aberrations in epigenetic regulators (such as TET2, EZH2, EP300, and
DNMT3A) in HLA mutated patients.

In conclusion, here we describe the existence of a family of genomic
aberrations in HLA region that unveils a new mechanism of HLA loss,
possibly contributing to post-transplant immune escape and leukemia re-
lapse, similarly to 6pLOH and MHC downregulation.
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Acute GVHD (aGVHD) is one of the most important early complica-
tion after allogeneic hematopoietic stem cell transplantation (HSCT).
Though many factors (e.g. recipient’s age, comorbidities, conditioning
regimen, HLA compatibility and GVHD prophylaxis) influence the risk
of GVHD, the use of validated predictive biomarkers is still uncommon
in the real life. Almost all biological fluids, including plasma, are rich in
Extracellular Vesicles (EVs). The potential diagnostic power of these
biomarkers stands in their surface protein markers profile, as well as into
their peculiar microRNAs cargo. Here, we analyzed plasma CD9, CD63
and CD81 positive EVs from 39 patients who underwent allogeneic
HSCT for hematological malignancies (AML 41.1%; ALL 17.9%;
MDS/MPN 17.9%; other 23.1%) from unrelated (74.3%), related
matched (10.3%), haploidentical donor (12.8%), and cord blood (2.6%).
EV concentration and size distribution were assessed at different time
points (day-1, day+30, day+90 and day>180) by nanosight tracking anal-
ysis (NTA). EV membrane phenotype was assessed by cytofluorimetric
MACS-Plex assay, which detects an array of 37 membrane proteins, in-
cluding T, B, myeloid, erythroid and lymphocyte activation markers).
Plasma microRNA cargo was assessed by small RNAseq and droplet
digital PCR. A “day -1 signature” of EVs membrane protein markers
profile was identified as a predictor of aGVHD at day +90. In particular,
high levels of EVs carrying CD3 (p<0.001), CD4 (p<0.001), ROR1
(p=0.002), CD86 (p=0.004), CD133 (p=0.002) and CD69 (p=0.006)
were significantly predictive of aGVHD. In conclusion, we here report
a peculiar distribution of pre-transplant signature of circulating EVs
highly predictive of aGVHD. A validation of these findings is expected
to allow early stratification of GVHD risk and to foresee the feasibility
of'a GVHD risk-adapted therapeutic strategy.
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Introduction: Hematologic recovery is not satisfactory in every patient
undergoing an allogeneic stem cell transplantation (HSCT). A significant
proportion have been reported to have low platelet counts, despite full
donor chimerism. This condition can be related to several factors includ-
ing: number of CD34+ cells infused , stem cell source, underlying dis-
ease, conditioning regimen, GvHD and CMYV infection. Recently
transplant platforms have changed, including the use of haploidentical
transplants and modified GVHD prophylaxis.

Aim of the study: To investigate factors associated with hematological
recovery in current transplant years.

Methods: We included 1311 patients with hematological disease undergo-
ing to HSCT from 2000 to 2020 in two transplant center: Genova and Roma,
as shown in Table 1, in patients stratified according to age </> 60 years.
Platelet counts were taken as a surrogate marker of hematologic recovery.

Results: We first ran a multiple regression analysis on factors influ-
encing platelet counts between 50 and 100 days post-transplant. These
were patients age >60 years, GvHD grade II-1V, non sibling donor and
a diagnosis of myelofibrosis. Platelet recovery at different time points,
up to over 4 years post-transplant, is shown in Figure 1a in patients strat-
ified according to an age cut off of 60 years. Patients younger than 60
years showed significantly improved platelet recovery , at each time
point, when compared to patients younger than 60 years; the difference
persisted beyond 4 years. There was no difference in platelet recovery
in patients aged 18-40 and 41-60. Donor age and year of transplant had
no effect on platelet recovery. Figure 1b shown platelet recovery accord-
ing to risk factors (age, GVHD, myelofibrosis, non sib donor). Transplant
related mortality (TRM). We then asked whether low platelet counts pre-
dicted TRM. Patients with a platelets count higher than 20 and 50x10°
on days 50-100 post-HSCT, showed a reduced transplant related mor-
tality (TRM) as compared to patients with a lower platelet count (13%
vs 39%: p<0.000001; 11% vs 31%, p<0.000001) (Figure 1 c,d).

Conclusions: Platelet recovery post-HSCT seems to be strongly influ-
enced by patient’s age, together with GvHD, a diagnosis of myelofibrosis
and donor type. Slow recovery in older patients remains statistically sig-
nificant beyond 4 years after HSCT. Recovery after HSCT has not im-
proved over the past 2 decades. Low platelet counts are a strong risk
factor for mortality after allogeneic HSCT. Clinical trials with TPO ag-
onists post HSCT are warranted to assess whether hematologic recovery
can be improved, and whether this will translate in reduced mortality.

P Platelar it radsvovy Sesiesfig 1o pualerck g Pk Ak Aps #G, BuHD 14,

.

L. Purmde: T e e o plasalet court [20030°3 1 0n dap 438

' ‘ e

Figure 1.

€060

T-REPLETE HAPLOIDENTICAL STEM CELL TRANSPLANT, WITH
MYELOABLATIVE CONDITIONING, FOR MYELOFIBROSIS IN
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Allogeneic transplant can be curative in myelofibrosis (MF). Hap-
loidentical stem cell transplant (Haplo-SCT) allows optimal timing, nev-
ertheless its efficacy might be hampered by rejection.

Aims: To evaluate the Haplo-SCT in homogeneously treated, MF af-
fected, patients (pts) for engraftment, survival, GVHD and the composite
end point of Gr.I1I-IV aGVHD, severe cGVHD-free/relapse-free survival
(refined-GRFS).

Methods: We collected retrospective data of 51 pts, transplanted from
2012 to 2020 at our Unit, affected by PMF (27/51; 53%) or post-TE/PV
MF (24/51; 47%). The majority had advanced disease (IPSS-Int2/High:
34/51, 67%. Splenomegaly >22cm: 21/51, 41%). The whole cohort re-
ceived Haplo-SCT after a myeloablative conditioning consisting of
thiotepa (day -6 to -5), fludarabine (day -4 to -2), busulfan (day -4 to -2;
one dose omitted in less-fit pts). Overall, 49/ 51 (96%) received unma-
nipulated bone marrow graft with day +3/+5 post-transplant cyclophos-
phamide, cyclosporin and mycophenolate from day 0 as GVHD
prophylaxis; 2/51 (4%) received peripheral stem cells due to donor
needs. 20/51 (39%) received pre-transplant ruxolitinib (RUX).
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Results: Median age was 58. Median FU was 11 months (IQR: 4 —
24). Median time to recovery was 24 (15-168) and 33 (12-176) days for
neutrophils and platelets. Engraftment (EGF), intended as complete pe-
ripheral recovery with full donor chimerism, occurred in 32/49 pts
(66%), rejection in 8/49 (16%), PGF in 9/49 (18%); 2 pts, died before
day 28, were not evaluable. After 24 months, median OS was not reached
(2yr OS: 65%). Lack of EGF was the only factor that significantly im-
pacted OS (multivariate, HR for PGF 3.26; p=0.039; HR for rejection
4.25; p=0.04). Median PFS was not reached after 24 months (2yr PFS:
52%). Splenectomy negatively impacted PFS (multivariate, HR 5.84; p
=0.023). A trend towards a better PFS was observed in pts exposed to
RUX prior to SCT (multivariate, HR 0.19; p=0.13). CI of Gr. II-IV
aGVHD was 27% (95% CI: 20% - 33%), Gr.III-IV aGVHD 8% (95%CI:
4% - 12%). 24 months CI of cGVHD was 28% (95%Cl: 21%-35%). 24
months refined-GRFS was 51%.

Conclusions: this is the largest experience reported on haplo-SCT in
MEF. Engraftment is achievable in an acceptable proportion of pts, pre-
dicting a favourable outcome. GRFS is a suitable objective in pts under-
going SCT: despite concerns about the alternative source and
conditioning intensity, half of the pts are alive, in remission and free from
GVHD after procedure.
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In the ECHELON-1 study, brentuximab vedotin, doxorubicin, vinblas-
tine, and dacarbazine (A+AVD) significantly improved modified pro-
gression-free survival (PFS) per independent review in patients (pts) with
newly diagnosed Stage III/IV classical Hodgkin lymphoma (cHL) vs dox-
orubicin, bleomycin, vinblastine, and dacarbazine (ABVD) (Connors,
NEJM 2018) and durable PFS per investigator (INV) benefits with
A+AVD vs ABVD were seen with extended follow-up (Bartlett, Blood
2019; Straus, Blood 2020). We report updated efficacy and safety data
after 5 years’ follow-up (cutoff date 18 Sep 2020). Pts with newly diag-
nosed Stage I1I/IV cHL were randomised 1:1 to up to 6 cycles of A+AVD
(n=664) or ABVD (n=670) on days 1 and 15 of a 28-day cycle. Interim
PET scan after cycle 2 (PET2) was mandated. Analyses were performed
for PFS per INV, peripheral neuropathy (PN) resolution and improve-
ment (improvement by >1 grade [G] from worst G by latest assessment)
in pts with ongoing PN at end of treatment, rate of secondary malignan-
cies, and pregnancy incidence and outcomes among pts and partners.
After 60.9 months median follow-up (95% confidence interval [CI]
55.2-56.7), estimated 5-year PFS per INV was 82.2% (95% CI 79.0—
85.0) for A+AVD and 75.3% (95% CI 71.7-78.5) for ABVD, favouring
A+AVD vs ABVD (hazard ratio [HR] 0.681; 95% CI 0.534-0.867;
p=0.002). Estimated 5-year PFS with A+AVD vs ABVD in the intention
to treat population was 84.9% vs 78.9% in PET2—- pts (HR 0.663; 95%
CI10.502-0.876; p=0.004) and 60.6% vs 45.9% in PET2+ pts (HR 0.702;
95% CI1 0.393-1.255; p=0.229). In A+AVD and ABVD arms, 85% and
86% of pts with treatment-emergent PN had complete resolution or im-
provement of symptoms. In A+AVD and ABVD arms, PN was ongoing
in 29% and 21% of pts, respectively, most of which were G1-2. In total,
131 pregnancies were reported; the proportion of ongoing pregnancies
or live births in female pts was similar in both arms (A+AVD arm 85%,
ABVD arm 74%). With 5 years’ follow-up, sustained PFS benefit was
observed with A+AVD vs ABVD that was independent of disease stage
and PET?2 status. In addition, treatment adaptation by interim PET?2 status
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is not required for A+AVD and bleomycin exposure is avoided. As most
historical cHL relapses occur within the first 5 years (Radford, BMJ
1997), the durable and robust treatment benefit and manageable safety
profile of A+AVD in ECHELON-1, suggest that A+AVD is an attractive
treatment option for all pts with previously untreated Stage I1I/IV cHL.
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Nodular lymphocyte-predominant Hodgkin lymphoma (NLPHL) is a
rare entity whose neoplastic cells retain a B-cell phenotype with expres-
sion of CD20. Radiotherapy is recommended for favorable stage 1A dis-
case, while for other stages guidelines suggest therapeutic strategies
similar to those used for classic HL (cHL). The role of rituximab, al-
though quite widespread, is not completely elucidated. We retrospec-
tively analyzed baseline characteristics of 308 consecutive patients with
NLPHL diagnosed in 19 Italian centers from 2000 to 2018. With a me-
dian follow up of 8.4 years (IQR: 4.5-12.4) for treated patients, median
OS was not reached and estimated 10-yrs OS was 96.4% (93.2% -
98.1%) and 5-yrs PFS was 84.5% (79.7% - 88.3%). Histological trans-
formation rate to diffuse large B-cell lymphoma was 2 x 1000 person-
year with a median time to transformation of 25.1 months (IQR:
20.2-31.8). Patients with stage II or more showed superior PFS with im-
munochemotherapy in comparison to chemotherapy alone (5-yrs PFS
was 89.6% vs 72.7%, p=0.034). In multivariable analysis no use of rit-
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uximab, splenic involvement and bulky disease were associated with an
inferior PFS (all p<0.05, as showed in the attached Table 1). Our data
suggest an advantage of the use of rituximab combined with chemother-
apy+radiotherapy in the treatment of stage II-1II-IV NLPHL.

Table 1. Crude (univariable analysis) and adjusted (multivariable model) effect of rituximah and baseline
characteristics on progression-free survival in 193 patients with stage 1l/111/IV nodular lymphocyte-pre-
dominant Hodgkin lymphoma who received chemotherapy.

Univariable analysis Multivariable model
HR p-value | HR (95%CI) | p-value
(95%CT)
Age at diagnosis (vears) 1.0(1.0-1.0% 0915 -
Stage (III-IV vs 1T} 2.0(1.1-3.6) 0.030
Hemoglobin (g/dl) 0.9(0.7-1.1) 0.217
Lymphocytes (<8% vs =8%)) 4.5 0.041 2.8(0.6-13.3) 0.184
(1.1-18.7)
Spleen involvement (Yes vs|3.9(2.0-7.6)| <0.001 3.2{1.4-7.6) 0.007
No)y
Bulky (Yes vs Noj 2.5(0.9-7.1) 0.085 3.4(1.1-10.7) 0.034
B symptoms (Yes vs No) 22(1.14.6) 0.034 1.9(0.8-4.7) 0.155
Albumin (<4 vs >4 g/dl) 0.9 (0.3-2.3) 0.804 -
Rituximab (Yes vs No) 0.5{0.3-1.00 0.037 0.4 (0.2-0.8) 0.015
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Introduction: Up to 30% of cHL patients (pts) have a R/R disease. Sal-
vage therapy followed by consolidation with ASCT can save only ap-
proximately half of R/R pts. In the AETHERA trial, cHL pts at high-risk
of progression or relapse who received BV consolidation after ASCT
showed a reduced risk of progression compared to a placebo group, with
S-year progression-free survival (PFS) rates of 59% and 41%, respec-
tively. We report here the results of a real-life study on 105 cHL pts
treated with BV consolidation after ASCT.

Methods: This retrospective study included R/R cHL pts from 15 Ital-
ian centers treated between Apr 2011 and Aug 2020. Eligible pts had re-
ceived at least 2 cycles of BV after ASCT. The primary aim was PFS
and OS assessment and its comparison to data already published.

Results: We included 105 pts, with a median follow-up of 20 months
(range 2-108). Pts received a median of 2 lines of treatment before ASCT.
The 51% (54 pts) received BV also immediately before ASCT. PET-CT
evaluation before and after ASCT reported a Deauville Score (DS) 1-3
in 72 (75%) and 68 (78%) pts, respectively. Considering pre ASCT high-
risk features (refractory disease, CR < 12 months, extranodal disease at
relapse), 30 (29%) pts presented at least 2 factors. The median number
of BV consolidation cycles was 10. A complete schedule of 16 cycles of
BV was administered to 57 (54%) subjects (60% of pts who received
both consolidation and pre ASCT and 43% of pts treated with BV post-
ASCT only). Main causes for treatment interruption were: adverse events
(AEs; 15; 33%), PD (13; 28%), consolidation with allo-SCT (8; 17%).
Among grade 3-4 AEs leading to treatment interruption, there were 8 pe-
ripheral neuropathies, 4 infections, 2 infusion reactions, 1 liver toxicity.
The 3-year PFS and OS were 62% (95% CI: 49-72) and 86% (95% CI:
73-93), respectively (Figure 1). The only feature significantly associated
with both reduced PFS and OS was a DS 4-5 before ASCT (HR 3.81;
95% CI: 1.80-8.09; p<0.001). Administration of BV pre ASCT was not
associated with different risk of progression (HR 0.87, 95% CI 0.44-
1.73, p=0.965) or death (HR 0.71, 95% CI 0.20-2.49, p=0.594).

Conclusions: BV consolidation post ASCT is an effective and safe op-
tion for R/R cHL pts in line with the AETHERA trial. The use of BV
also before ASCT did not negatively impact on its safety and efficacy,
and likely allowed to offer to a higher number of pts the option of ASCT.

Figure 1. Kaplan-Meier plots showing 05 and PFS.
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In the last decades, a significant improvement in survival of patients
(Pts) affected by lymphoma has been observed. Fertility and gonadal
function represent an important aspects for long-term lymphoma sur-
vivors. We designed a retrospective, multicentric, observational study,
with the primary endpoint to describe the different methods of fertility
preservation during therapy in the real life. Other end points were: to de-
termine amenorrhea rate and possible risk factors in young female lym-
phoma patients and to record rate of pregnancy and miscarriage after
treatment. All pts, aged from 18 to 40 years old, diagnosed with Hodgkin
(HL) or non-Hodgkin’s lymphoma (NHL) in the timeframe between Oct
1st/2010 and May 31st/2018, treated with chemoimmunotherapy regi-
mens and/or radiotherapy (RT) were included in the study. A total of 414
women were enrolled in the study. Median age was 28 years old (range
18-40), histology were: HL 308 (74%), PMBCL 56 (13%), DLBCL 43
(10%), FL plus MCL plus T-cell lymphoma 7 (3%). Advanced Ann Arbor
stage III-IV was seen in 164 (40%) of pts. First line treatment were:
ABVD in 295 (71%), R-CHOP like in 102 (25%), higher intensity reg-
imens (BEACOPP/HD-CHT and ASCT) in 17 (4%) pts. 203 (49%) pa-
tients received RT. A relapsed/refractory disecase was observed in 48
(11%) cases, and 52% of them received ASCT. Pretreatment data
recorded: regular period in 80%, previous pregnancy in 26%, previous
miscarriage in 9%. Overall, 76% of the pts received GnRH analogues
during chemotherapy; 10% OCs and 14% nothing. Oocytes and ovarian
tissue cryopreservation were performed in 55 and 42 pts, respectively
(23%). Post treatment data were transient amenorrhea in 216 (75%) and
premature ovarian failure (POF) in 33 (9%). After treatment were
recorded 43 (10%) pregnancies and 17 (4%) miscarriages. Most preg-
nancies (88%) were observed in women under 30 years of age and sub-
jected to a single line of therapy. Median age of menopause onset was
34.5 + 7.8 years old (19.0-47.0). In multivariate analysis median age at
diagnosis and number of lines of treatment correlate with higher rate of
amenorrhea, risk of POF and menopause. No protective effect of GnRHa
administration of amenorrhea, POF and menopause was observed. In
conclusion, pregnancy in long term lymphoma survivors should be con-
sidered possible and safe. Our study confirm the need to a correct and
multidisciplinary approach to fertility preservation in young lymphoma

pts.
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Introduction: The hypomethylating agents (HMAs) represent an im-
portant therapeutic option for older patients (pts) with AML and have
become the backbone for combination regimens (eg, with Venetoclax).
However, very limited real-life prospective studies are available regard-
ing the clinical outcome of these pts including infectious complications
and infectious related mortality (IRM) during treatment.

Patients and Methods: The recruitment of this prospective multicen-
tric study (CE-Id-study:2908) has been completed on December 31,
2020; the study follow-up is still open. We enrolled 230 pts with a me-
dian age of 75 years (range 25-94); 157 pts (68%) had >2 relevant co-
morbidities. Of the 230 cases, 118 (51%) received a first-line therapy
with a combination of HMAs+Venetoclax(V) while 112 (49%) were
treated with HMAs monotherapy (azacitidine or decitabine). Until now,
1270 cycles of HMAs have been administered (547/1270 with
HMASs+V).

Results: The best response achieved, under HMAs treatment, was: CR
in 40% of cases (52% in HMAs+V and 28% in HMAs alone, P<0,005),
PR in 20% and SD in 14% of cases. The microbiological or radiological
proven infectious complications (almost one) occurred in 144/230(63%)
pts, mainly pneumonia (in 40% of pts) and/or bacteremia/sepsis (one or
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more events in 28% of pts). Febrile neutropenia (one or more episodes)
occurred in 38% of pts; 14 cases of Covid-19 (6%) were reported. After
a median follow-up of 8 months (1-24) from the start of HMAs therapy,
113 (49%) pts died and 117 (51%) were alive. The 1 yr OS probability
was 46% with a median OS of 10 months (9,8 in HMAs+V and 10,5 in
HMAs alone). The primary causes of death were: progression of AML
(31%), Infection (30%-34/113), InfectiontAML (23%), other causes
(16%). The directly IRM was 30% and 13/34 pts died of infectious com-
plication while in CR/PR (11/13 in HMAs+V group and only 2/13 in
HMAs group). Data on antibiotic prophylaxis, hospitalization, drug-
doses modulation, are available and will be analyzed in this study.

Conclusions: These preliminary results confirm, in a real-life setting,
a higher CR rate in pts treated with HMAs+V compared to HMAs alone.
However, we detected a high rate of infectious complications and a high
IRM (30%) with higher infection related deaths in CR/PR pts on
HMASs+V group. If confirmed at the end of the study, these data under-
line the great importance of infection prevention, to reduce infectious
deaths, improving OS of this frail AML population.
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Background: Gram-negative bacteria (GNB) blood-stream infections
(BSIs) affect mortality in neutropenic hematological patients (pts), par-
ticularly if multidrug resistant (MDR). Italy has registered during the
past years high prevalence of fluoroquinolone (FQ) resistance and wide
spread of carbapenem resistance. In such a context, the benefit of FQ
prophylaxis is controversial.

Aims: We aim to evaluate the impact of levofloxacin prophylaxis
omission for the prevention of pre-engraftment (PE) BSIs in adult pts
affected by hematologic malignancy treated with autologous (ASCT)
and allogeneic stem cell transplant (alloHSCT). Primary objective was
to compare infection-related mortality (IRM) at day-30 in pts who de-
veloped GNB PE-BSIs. Secondary objectives were the incidence, etiol-
ogy and antimicrobial resistance of PE-BSIs.

Methods: Since February 2019, we modified internal protocol and
omitted FQ prophylaxis in pts undergoing transplant. We collected data
of neutropenic fever (NF) in four groups of pts: ASCT receiving FQ pro-
phylaxis (group-A1l, Jan.2018-Jan.2019), ASCT without FQ prophylaxis
(group-A2, Febr.2019-Dec.2020), alloHSCT receiving FQ prophylaxis
(group-B1, Jan.2018-Jan.2019), alloHSCT without FQ prophylaxis
(group-B2, Febr.2019-Dec.2020).

Results: We detected 25 episodes of NF (38 ASCT) in group-Al, 81
episodes (98 ASCT) in group-A2, 69 episodes (71 alloHSCT) in group-
B1, 215 episodes (152 alloHSCT) in group-B2. In group-A1l, 2 episodes
of PE-BSIs occurred, both sustained by Gram positive bacteria. In group-
A2, 22 episodes of PE-BSIs occurred. Pathogens were GNB in 13/22
episodes and MDR-GNB in 1/13 episodes (ESBL-producer Kp). IRM
30 day after ASCT was 0% both in group-A1l and group-A2. In group-
B1, 30 PE-BSIs occurred. Pathogens were GNB in 10/30 episodes and
MDR in 7/10 episodes (4 KPC-Kp, 2 ESBL-producer Ec, I MDR-Pa).
In group-B2, 87 PE-BSIs occurred. Pathogens were GNB in 55/87
episodes and MDR in 17/55 episodes (7 ESBL-producer Kp, 7 ESBL-
producer Ec, 3 MDR-Pa). Overall regarding alloHSCT in group-B2 we
observed higher incidence of PE-BSIs (p 0.04) and GNB PE-BSIs (p
0.02), with a lower incidence of MDR-GNB PE-BSIs (p 0.005). IRM 30
days after alloHSCT was 5.6% in group-B1 and 5.2% in group-B2.

Conclusions: In this study withdrawing FQ prophylaxis has no impact
on IRM. We observed an increased rate of PE-BSIs among pts without
prophylaxis, whit a decrease in PE-BSIs from MDR-GNB. These data
confirm the safety of an approach based on FQ withdrawal.

C068

DETECTION OF SARS-COV-2 INFECTION PREVALENCE IN 860
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Introduction: There are limited data on efficacy of screening proce-
dures to evaluate prevalence of SARS-CoV-2 infection (including
asymptomatic cases) in cancer outpatients undergoing antineoplastic
therapy.

Patients and Results: From May-1, 2020 to June-15, 2020, during the
first wave of SARS-CoV-2 pandemic, 860 consecutive patients, under-
going active anticancer therapy, were evaluated and tested for SARS-
CoV-2 with a combined screening procedure including self-report
questionnaire, molecular nasopharyngeal swab (NPS) and rapid serolog-
ical immunoassay (for anti SARS-CoV-2 IgG/IgM). Primary endpoint
of the study was to estimate the prevalence of SARS-CoV-2 infection
(including asymptomatic cases) in consecutive cancer outpatients by a
combined screening modality. A total of 2955 SARS-CoV-2 NPS and
860 serological tests, in 475 patients with hematologic cancers and 386
with solid tumors, were performed. A total of 112/860 (13%) patients
self-reported sympthoms potentially COVID-19 related; only 1/860
cases(0.03%) had a positive SARS-CoV-2 NPS and 14 cases(1.62%) had
a positive specific serological test (overall prevalence of infection
1.62%). Of the 112 cases who declared symptoms potentially COVID-
19-related, only 2.7%(3/112) were found SARS-CoV-2 positive. This
suggest that a questionnaire-based triage system, even if accurate and
important, has a low positive-predictive value (0,89%; 95% CI: 0,87-
0,91%) for the identification of cancer patients with SARS-CoV-2 in-
fection since a differential diagnosis between tumor or treatment-related
symptoms and COVID-19-related symptoms is always very difficult.
This is the largest study reporting the feasibility of a combined screening
procedure to evaluate prevalence of SARS-CoV-2 infection in cancer
patients receiving active therapy, during the first epidemic wave, under
the restrictive lockdown measures, in one of the areas of active SARS-
CoV-2 circulation. Lacking specific recommendations for the detection
of asymptomatic SARS-CoV-2 cases, a combined diagnostic screening
might be more effective to detect the exact prevalence of SARS-CoV-2
in neoplastic population. The prevalence can obviously change according
to the territorial context, the entity of the restrictive measures adopted
and the phase of epidemic curve. However, its exact and real-time knowl-
edge could be important to optimally balance risks/benefits of oncologic
treatments avoiding (if the prevalence is low) the reduction of dose in-
tensity or the selection of less intensive anticancer therapies.
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Monocyte Distribution Width (MDW), a new cytometry-based hema-
tologic parameter correlating with cytomorphologic changes occurring
during monocyte activation, has recently been described as promising
early biomarker of sepsis. Similar to sepsis, in SARS-CoV-2-associated
disease (COVID-19), monocyte/macrophage subsets are considered key
mediators of the life-threatening hyperinflammatory disorder —com-
monly defined as ‘cytokine storm’— which is part of the complex infec-
tion-associated immune dysregulation observed in severe COVID-19
cases (possibly constituting a kind of viral sepsis). Therefore, here we
aimed at investigating, for the first time, possible prognostic roles of
MDW testing in the monitoring of COVID-19 patients. In this work, we
longitudinally measured MDW values (readily available along with au-
tomated blood cell count) in a cohort of 87 patients with molecularly-
proven COVID-19 diagnosis, consecutively admitted to our
intensive/subintensive clinics in early 2020. Statistical analyses were ap-
plied to correlate MDW values with common inflammatory markers, dis-
ease severity, clinical trajectories and final outcome. We found
significant direct correlations between MDW and different inflammatory
markers routinely assessed during hospitalization, namely CRP
(p<0.001), fibrinogen (p<0.001) and ferritin (p<0.01). Moreover, high
MDW values were remarkably associated with fatal outcome
(AUC=0.76, sensitivity 0.75, specificity 0.70, MDW threshold 26.4;
RR=4.91, OR=7.14) (Figure 1). Furthermore, evaluating MDW dynam-
ics in cases with longer follow-up, we frequently observed progressive
MDW increments in patients with worsening inflammatory conditions,
while clinical recoveries were consistently associated with MDW de-
creases. Of note, MDW testing may also help to assess therapeutic re-
sponse to immunomodulatory treatments, such as tocilizumab. Our pilot
study shows that MDW can be useful in the monitoring of hospitalized
COVID-19 patients, as it is: (i) easy and rapid to obtain, (ii) directly re-
lated to the activation state of a fundamental inflammatory cell subset
(i.e. monocytes, pivotal both in cytokine storm and in sepsis im-
munopathogenesis), (iii) strongly correlated with clinical severity of
COVID-19-associated inflammatory disorder, and, in turn, (iv) endowed
with relevant prognostic significance. Additional studies are needed to
define the clinical impact of MDW testing in other settings, including
COVID-19 patients with hematologic comorbidities.
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In March 20 the start of COVID-19 pandemic had devastating effects
in hematologic patients (hem pts), with a reported related mortality of
up to 40%. The aim of our study was to evaluate, in the well-defined epi-
demiological setting of our patient population, the trend of the pandemic
in terms of frequency, severity and prognosis over time after its 1st wave
(Mar-Apr20), which was particularly strong in Brescia. From Mar-20 to
Apr-21, 259 hem pts with acute leukemia (AL) (21), lymphoma (LY)
(90), multiple myeloma (MM) (47), chronic lymphoproliferative disor-
ders (CLD) (38), myelodysplastic syndromes/myeloproliferative neo-
plasms (MDS/MPS) (49), or non-neoplastic disorders (14) acquired
COVID-19 and were consecutively recorded. Median age was 71y (20-
94), M/F ratio 1,4 Distribution of monthly diagnoses over time was
markedly uneven with 108 (42%) in Mar-20, less than 5 from May to
October and a mean of 21 from Nov-20 to Mar-21 (2nd wave). Only 49
pts (19%) were managed at home, 82% of them in the 2nd wave. The
severity of COVID-19 also varied over time. Of 59 asymptomatic pts,
15 were diagnosed in the 1st wave and 35 in the 2nd, representing 11%
and 36% of pts of the two periods, respectively (P=0.0004). Severe/crit-
ical pneumonia developed in 78% of pts in the 1st and in 48% in the 2nd
wave (p<0.0001) (Figure 1). Similarly, COVID-19-related mortality was
36% in the 1st and 21% in the 2nd wave (P=0.0099). However, mortality
due to severe pneumonia remained similar (39% vs 41%). Overall, age
>70y (60% vs 85%, p<0.0001) and male sex (68% vs 80%, p=0.045) were
associated with reduced survival. Their mortality rates did not differ sig-
nificantly throughout both pandemic waves. According to hem diagnosis,
the mortality decreased from the 1st wave to the 2nd wave in pts with
LY (39%>24%), MM (26%>17%), MDS/MPS (39%>8%), and CLD
(25%>18%), as opposed to AL (36%>56%). Moreover, pts whose hema-
tologic disease was controlled at COVID diagnosis died more often dur-
ing the 1st wave (39% vs 14%, p=0.009).

In conclusion, the impact of COVID-19 in hem pts varied both in time
and severity, being minimal in summer and less frequent and lethal in
autumn/winter 2020/21, except for pts with AL. However, the prognosis
of hem pts with severe pneumonia did not differ over time, confirming
COVID-19 as a critical issue for them. These results may be useful for
orienting the management policies of hem pts in different periods of the
pandemic.
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PROGNOSTIC IMPACT OF MINIMAL REDISUAL DISEASE
ASSESSMENT IN ELDERLY PATIENTS WITH SECONDARY
ACUTE MYELOID LEUKEMIA. A COMPARISON BETWEEN
CPX-351 AND INTENSIFIED FLUDARABINE-BASED REGI-
MENS

F. Guolo', P. Minetto? , M. Clavio?, M. Miglino'? , R. Marcolin',
M. Passannante', M. Frello!, E. Tedone??, N. Colombo??,

E. Carminati?, G. Pugliese!, C. Nurra!, A. Cagnetta?, M. Cea'?,
R.M. Lemoli'?

!Clinica Ematologica, Dipartimento di Medicina Interna DiMI), Univer-
sita degli Studi di Genova; ’IRCCS Ospedale Policlinico San Martino,
3Servizio di Citofluorimetria, U.O. Anatomia Patologica, Italy

Minimal residual disease (MRD) assessment retains high prognostic
value in Acute Myeloid Leukemia patients (AML) undergoing intensive
induction therapy. However, most of the data on the prognostic value of
MRD come from trials including younger patients treated with conven-
tional 3+7 regimen. AML arising from a previous myelodisplastic syn-
drome (s-AML) and therapy-related AML (t-AML) are usually
under-represented in trial and are unlikely to respond to conventional in-
duction. Few data are available on the kinetics and the prognostic value
of MRD in this setting. We evaluated MRD in a cohort of elderly s-~AML
or t-AML patients receiving induction therapy either with a fludarabine-
containing regimen or CPX-351, in order to compare the probability of
achieving MRD negativity, to disclose the prognostic value of MRD in
this setting and to define the best time-points for MRD assessments. A
total of 136 elderly (median age 67, range 60-75) s-AML or t-AML pa-
tients were analyzed treated between Jan 2005 and Jan 2020, either with
CPX-351 (n=35) or fludarabine-high dose cytarabine-idarubicin (FLAI),
with (n=72) or without (n=29) gemtuzumab-ozogamicin (GO). MRD
was retrospectively analyzed in patients achieving hematological com-
plete remission (CR) with both multicolour flow cytometry (MFC) and
WTT1 expression levels. CR was achieved in 83 patients (61%). CR rate
was 28/35 in patients treated with CPX-351 (80%), significantly higher
when compared to patients receiving FLAI (55/101, 54.5%, p<0.05). The
addition of GO to FLAI did not increase CR rate. Among CR patients, a
total of 41 (49.4%) and 44 patients (53%) achieved MRD negativity,
with MFC or WT1, respectively. MFC MRD negativity probability was
higher among patients receiving CPX-351 as induction therapy (MFC
MRD negativity rate of 16/28, 57% and 25/55, 45% in CR patients who
received CPX-351 or FLAI, respectively, p<0.05). Adding GO to FLAI
did not improve MRD negativity probability. MRD showed significant
prognostic value in terms of Overall Survival in all treatment group (2-
year OS of 74 and 36% in patients with or without residual MFC MRD
after induction, respectively, p<0.05). WT1-based MRD lead to similar
results. The higher rate of MRD negativity with CPX-351 may be related
to a more efficient anti-leukemic activity in this particular setting. The
evaluation of MRD with both MFC and WT1-based assessment lead to
superimposable conclusions and allowed us to obtain data from virtually
all patients.
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INTERLEUKIN-2 RECEPTOR ALPHA CHAIN, ALSO CALLED
CD25, IS A POTENTIAL TARGET IN ACUTE LYMPHOBLASTIC
LEUKEMIA

G. Carra', B. Maffeo!, A. Cartella!, P. Circosta', J. Petiti!,
A. Cignetti?, U. Familiari®, A. Guerrasio', D. Cilloni', A. Morotti'

IUniversita di Torino, ?AUO Mauriziano, AUO San Luigi Gonzaga,
Italy

Acute lymphoblastic leukemia (ALL) is a molecularly heterogeneous
disease originating from clonal proliferation of precursor B-lineage cells.
In adults, ALL diagnosis is still associated with a dismal prognosis due
to the lack of specific targeted therapies. This study was designed to in-
vestigate the expression of interleukin-2 receptor alpha chain CD25 in
B-ALL and its biological significance, especially following the avail-
ability of specific CD25 targeting compounds. The expression of [L2ZRA
(CD25 gene) was detected by flow cytometry (FC), immunohistochem-
istry and Western blot analysis, in 25 newly diagnosed ALL patients,
both Philadelphia positive (12 patients) and Philadelphia negative (13
patients). Similarly, CD25 expression was assessed in four B-ALL com-
mercially available cell lines. Infection with shRNA specifically directed
against CD25 was used to evaluate apoptosis induction and cell cycle
arrest in primary B-ALL cells established from two patients. Our data
suggest that ALL, and in particular Ph-positive ALL, aberrantly ex-
presses the interleukin-2 receptor alpha chain, CD25. Whereas normal
B cells display low amounts of CD25, primary ALL cells and ALL cell
lines (over)-express CD25. While the high frequency of CD25 on the
surface of many different hematological tumor cells has been established
and confirmed in our study, there is little investigation focusing on the
significance of CD25 expression. Indeed, CD25 may be present on ALL
cells and enable oncogenic signaling pathways. In such respect, we ob-
served that CD2S5 silencing in primary cells promotes cell cycle arrest
and apoptosis induction. While these data support the rational to target
CD25, ALL cells did not appear to be in vitro sensitive to basiliximab,
an antibody able to target the [I2RA, but in vivo investigations are needed
to better assess the effects of this therapeutic approach in ALL context.
We concluded that CD25 expression is elevated in patients with B-ALL.
Our results also demonstrate that CD25 silencing induces cell cycle arrest
and apoptosis. The latter result has important implications from a thera-
peutic point of view. Targeting CD25 receptor with anti-CD25 antibodies
or peptide mimetics could be an effective strategy for targeting leukemic
cells. Additionally, high CD25 expression could be exploited for the de-
velopment of CAR-T therapy
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PROSPECTIVE STUDY ON 595 NEUTROPENIC EPISODES IN
230 AML PATIENTS: IMPACT OF DIFFERENT CHEMOTHERAPY
REGIMENS ON MUCOSAL DAMAGE DIAGNOSED WITH BED-
SIDE ULTRASOUND

E. Benedetti'®, E. Mazzantini!, G. Traverso', R. Morganti',

P. Lippolis?, F. Caracciolo!, E. Orciuolo!, M. Pelosini!, G. Cervetti'
C. Arena’, F. Cerri®, E. Neri®, E. Bramanti*, B. Bruno’,V. Ricchiuto!,
R. Fazzi!, S. Balducci', S. Galimberti®

!Azienda Ospedaliero Universitaria Pisana, Pisa; 2UO Chirurgia D Ur-
genza, Pisa; *Dipartimento di Oncologia, dei Trapianti e delle Nuove
Tecnologie in Medicina U.O. Radiologia Universitaria Pisa, *Istituto di
Chimica dei Composti Organometallici CNR, Pisa; *U.O Ematologia
Trapianti di midollo Torino, Italy ; ~Scuola SIUMB di ecografia di base
especialistica in ecografia d 'urgenza

Introduction: Neutropenic enterocolitis (NEC) is a life threatening
complication of leukemic and solid tumors patients (pts) treated with
chemotherapy (CHT) with mortality rate up to 50-100%. It is character-
ized by abdominal pain (AP), fever (F) and diarrhoea (D). Ultrasound
(US) is used to evaluate bowel-wall thickening (BWT), and > 4 mm is
considered diagnostic of NEC. Early diagnosis and treatment is crucial
especially in the era of multidrug resistant (MDR) enteric bacteria. In
this work we compared the impact of different CHT regimens on mu-
cosal damage and NEC occurrence.

Methods: The study enrolled from 2007 to april 2021 all AML pts ad-
mitted in Hematology Unit, undergoing CHT (N=237). Median age 55
(19-85). Abdominal US was performed, baseline before treatment, and
as only one symptom (or a combination) appeared within 12h from onset:
F and/or D and/or AP in CHT-related neutropenic pts.

Results: N=595 chemotherapy-related neutropenic episodes (NE) oc-
curred. N=39 NEC episodes were diagnosed (6.5% incidence rate). N=6
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patients died as consequence of NEC (15.4%). CHT regimens
number/NEC episodes (15.4%): (i) 3+7 (Idarubicin+tARAC)
N=118/17(14.4%), (ii)) AML1310 induction N=17/8(47%), (iii)) AML
13010 consolidation N=11/0 (0%), (iv) 3+7 (DaunorubicintARAC)
N=21/2 (9.5%), (v)2+5 (IdarubicintARAC) N=62/0 (0%); (vi) 3+3+5
(Idarubicin,VP-16,ARAC) N= 103/7 (6.8%), (vii) Decitabine N= 27/0
(0%); (viii) Clofarabine (20mg and 40mg) N=33/0 (0%), (ix) clofara-
bine+ARAC N=26/2 (7.7%); (x) FLANG N=54/2 (3.7%), (xi) HD-
ARA-C (3gr/mq for 3 consecutive days) N=37/0 (0%); (xii) CPX-351
(induction 1) N=13/0 (0%), induction 2 N=3/0 (0%), consolidation
N=5/0 (0%),(xiii) FLAG-Ida N=2/0 (0%), (xiv) ARAC 200mg for 3 days
s.c. N=22/0 (0%), (xv) Mirros N=9/0 (0%), (xvi) AIDA (idarubicin) in-
duction N=13/1, consl N= 9/0 (0%), cons2 N=8/0 (0%) maintenance
N=2/0 (0%). AML 1310 induction had the highest statistical impact on
NEC incidence (p=<0.001), it was considered our reference or NEC in-
cidence rate and it was statistically superior to 3+7 Ida, 3+7 Dauno,
CPX-351, FLANG, AIDA induction, Clofarabine+ARAC (p=0.04,
p=9.5, p=<0.001, p=<0.001, p=0.054, p=0.009, respectively).

Conclusions: We found a statistical different impact on intestinal mu-
cosal damage of chemotherapy regimens. Our finding might help warn-
ing the physicians especially in patients colonized with MDR intestinal
bacteria. US allowed to detect early signs of NEC and to start prompt
treatment.
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ACUTE LYMPHOBLASTIC LEUKEMIA (ALL) AND COVID-19
INFECTION. A REPORT FROM THE CAMPUS ALL

S. Chiaretti'*, M. Bonifacio?*, R. Agrippino!, M. Annunziata’,
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ita, Novara, *Unita di Ematologia, Azienda Socio Sanitaria Territoriale
Papa Giovanni XXIII Bergamo, Italia; **U.O Ematologia - ASST Grande
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As of February 2020, the Covid-19 pandemic has markedly affected
the overall management of patients with hematologic malignancies. In
order to define the incidence, features, outcome, impact on management
of the Covid-19 infection on adult patients with acute lymphoblastic
leukemia (ALL), throughout the Campus ALL network we carried out
different surveys in Italy during the year of the pandemic. Out of 756
patients with a diagnosis of ALL followed at 34 Italian hematology cen-
ters, 63 (8.3%) developed a SARS-CoV-2 infection, detected by molec-
ular test in all cases but 1. The majority of Covid-19-positive cases was
recorded during the period spanning from September 2020 to beginning
of April 2021 (57/63, 90.5%). Of the infected patients, 43/63 were men;
21 patients were aged 18-35 years, 17 35-50 years, 15 50-65 and 10 were
older than 65. Seventeen (27%) patients had a diagnosis of T-lineage
ALL, 26 (41.3%) of B-lineage Ph- ALL and 20 (31.7%) of B-lineage
Ph+ ALL; 36 (57.1%) of the infected patients had no concomitant co-
morbidities, 11 (17.5%) had one comorbidity and 16 (25.4%) more than
1 comorbidity. Source of the infection was mostly nosocomial (26/63,
41.2%) and familial (23/63, 15.9%). It was documented at the onset of
ALL in 4 (6.3%), during the induction phase in 10 (15.9%), consolidation
in 13 (20.6%), maintenance in 11 (17.5%), after an allogenic transplant
in 15 (23.8%), during maintenance or off-treatment in 8 (12.7%), at re-
lapse in 2 (3.2%). The median time to obtain a viral clearance was 34
days (range 7-91). Management of the infection was variable: 29 (46%)
patients did not require hospitalization, 28 (44.4%) were hospitalized in
a Covid ward and 13 of them required respiratory assistance; 6 (9.5%)
were transferred to an ICU unit. In 48 patients (76%) there were no se-
quelae, in 8 (13%) the infection is still ongoing and 7 (11%) succumbed.
Within the 47 patients on ongoing treatment for ALL, therapy was inter-
rupted in 35 (74.4%). In conclusion, the incidence of SARS-CoV-2 in-
fection in ALL patients was similar to that of the general population and
was recorded mostly in the last wave of the pandemic. No differences
were identified in terms of age, disease subtypes and concomitant co-
morbidities. The infection was manageable, with 46% of patients not re-
quiring any medical intervention. The death rate was 11% among the
infected population. Finally, ALL treatment had to be stopped in most
patients. Further details will be provided at the meeting.
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PEVONEDISTAT (P), VENETOCLAX (V) AND AZACITIDINE (A)
VERSUS V+A IN ADULT PATIENTS WITH NEWLY DIAGNOSED
ACUTE MYELOID LEUKEMIA WHO ARE UNSUITABLE FOR IN-
TENSIVE CHEMOTHERAPY: A RANDOMIZED, PHASE 2 TRIAL
(NCT04266795)
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D.V. Faller?, N.J. Short?
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tologia “Seragnoli” Bologna, *Millennium Pharmaceuticals, Inc., a
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3Department of Leukemia, Division of Cancer Medicine, The University
of Texas MD Anderson Cancer Center

V is an inhibitor of B-cell lymphoma 2 approved in the USA for pa-
tients (pts) with acute myeloid leukemia (AML) in combination with
low-dose cytarabine or hypomethylating agents. Treatment with V+A
has been shown to improve overall survival (OS) vs A alone and is be-
coming standard of care for pts with newly diagnosed AML unfit for
standard intensive chemotherapy. Despite recent advances prognosis re-
mains poor. Novel combination therapies are needed to improve pt out-
comes without increasing toxicity. P, an investigational, first-in-class
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NEDDS-activating enzyme inhibitor, prevents degradation of select pro-
teins, thereby interfering with protein homeostasis and leading to cancer
cell death. In phase 1/2 studies, treatment with P+A has shown promising
clinical activity and good tolerability in AML. There is preclinical evi-
dence of synergy with P+V (Cojocari ef al. Haematologica 2021) likely
mediated by P-induced neutralization of pro-survival proteins, including
myeloid leukemia cell differentiation protein (MCL-1). Upregulation of
MCL-1 may be a primary mode of resistance to V. Thus, P+V may help
to prevent or overcome resistance to V and prolong duration of response
(DOR). The reported clinical benefit of P+A and V+A in AML and the
preclinical evidence of synergy with P+V suggest that combination treat-
ment with all three agents may improve outcomes vs V+A in pts with
newly diagnosed AML. A phase 1/2 study of P+V+A in secondary AML
(NCTO03862157) established the recommended phase 2 dose and demon-
strated a high response rate among these poor-risk pts. NCT04266795 is
a randomized, open-label, controlled, phase 2 study (Figure) with ~85
global study sites. The primary endpoint is event-free survival (EFS: time
from randomization to relapse from complete remission [CR] or CR with
incomplete blood count recovery [CRi], treatment failure or death from
any cause, whichever occurs first). Secondary endpoints include: OS;
OS at 6 months, 1 year and 2 years; 30- and 60-day mortality; CR rate;
EFS after cycle 6; DOR; time to first response; time to relapse from
CR/CRIi or death; health-related quality of life; pharmacokinetics; rate
of red blood cell and platelet transfusion independence; and hospitaliza-
tion rate. Exploratory mechanism-of-action studies and molecular char-
acterization of bone marrow aspirates will be performed. Elimination of
leukemic stem cells and predictive biomarkers of response will be as-
sessed. Planned enrollment is ~150 pts; recruitment is ongoing.
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THE BET INHIBITOR, CPI-0610, PROMOTES MYELOID DIFFER-
ENTIATION IN MYELOFIBROSIS (MF) PATIENT BONE MAR-
ROW AND PERIPHERAL CD34+ HEMATOPOIETIC STEM
CELLS
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CPI-0610 is a potent and selective bromodomain and extraterminal
domain (BET) inhibitor, with balanced inhibitory activity against BD1
and BD2, under investigation in MF patients (pts) as monotherapy or in
combination with ruxolitinib in the MANIFEST trial (NCT02158858).
To evaluate the effects of CPI-0610 on bone marrow (BM) biology, cor-
relative analyses were conducted using patient samples from MANI-
FEST. BM fibrosis (BMF) grading was assessed by local pathologists
for BL and post-treatment (most at 24 weeks) biopsies available from
116 evaluable pts. Relative BMF improvement of >1 grade was observed
in 33% (38/116) of all pts, with 21% (6/29) in arm 1, 41% (16/39) in arm
2 and 33% (16/48) in arm 3. BMF grade worsening was observed in only
6% (7/116) of pts. Additional BM biopsy pairs collected pre-treatment
and 24-week post-treatment for exploratory histopathological assess-
ments were available from a total of 37 unselected MANIFEST pts. Im-
munohistochemistry (IHC) staining of erythroid and megakaryocyte
(MK) lineages with CD71 and CD61, respectively, were conducted cen-
trally. Semi-quantitative analysis revealed an overt increase in CD71+
erythroid progenitors in 59% (22/37) of pts. Overall improvement in Mk
histotopography, with reduced numbers and tight clusters of CD61+ Mk,
was observed in 65% of pts (24/37). CD34+ hematopoietic stem cells
were isolated from peripheral blood collected from multiple MF pts at
baseline to evaluate the impact of CPI-0610 on MK and erythroid dif-
ferentiation in vitro. When CD34+ cells from MF pts were treated with
CPI-0610 in erythroid differentiation conditions in the presence of SCF,
IL3 and EPO, a dose-dependent increase in more mature erythroid cell
populations was observed. Suppressive effects of ruxolitinib on erythroid
differentiation were partially rescued by CPI-0610 in a dose-dependent
manner. CPI-0610 treatment of CD34+ cells from MF pts in MK differ-
entiating conditions in the presence of SCF, IL6, IL9 and TPO resulted
in a dose-dependent decrease in proliferation of CD34+ cells and an in-
crease in the ratio of late MK (CD34-/CD41a+/CD42b+) and early MK
(CD34+/CD41a+/CD42b+). These paired BM biopsy and in vitro
myeloid maturation results demonstrated an effect of CPI-0610 in pro-
moting erythroid and MK differentiation. These results may partially ex-
plain CPI-0610’s clinical effects in MF pts, including rising hemoglobin,
reduced transfusion dependency and reduction in spleen volume and
symptoms.
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CPI-0610, A BROMODOMAIN AND EXTRATERMINAL DOMAIN
(BET) PROTEIN INHIBITOR, AS MONOTHERAPY IN
ADVANCED MYELOFIBROSIS (MF) PATIENTS
REFRACTORY/INTOLERANT TO JAK INHIBITOR (JAKI):
UPDATE FROM PHASE 2 MANIFEST STUDY
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CPI-0610, a first-in-class, oral, small-molecule inhibitor of BET pro-
teins, potentially promotes disease-modifying activity through altered
gene regulation of key oncogenic, fibrotic, and inflammatory factors and
may transform the standard of care in MF. Here we present results from
MANIFEST Arm 1, a global, open-label Phase 2 study of CPI-0610
monotherapy in advanced MF pts refractory/intolerant to JAKi. Pts are
stratified as transfusion-dependent (TD, defined as >2U RBCs/mo over
12 wks) and non-transfusion-dependent (non-TD). Eligibility: MF pts
intolerant/resistant/refractory/lost response to or ineligible for JAKi;
DIPSS >Int-2; platelets >75x10°/L; >2 symptoms measurable (score >1)
per MFSAF v4.0; TD per IWG-MRT criteria in TD cohort or spleen vol-
ume of >450 cc by CT/MRI in non-TD cohort. 1° endpoints-TD cohort:
TD to TI (transfusion independence: no transfusion for 12 wks); non-
TD cohort: SVR35 (>35% spleen volume reduction) at wk 24. As of 29
Sep 2020, 27 pts were treated in non-TD cohort (median: 51 wks, range:
2, 147). Mean age 68 y, male: 52%; DIPSS >Int-2: 74%; hemoglobin
(Hgb) <10g/dL: 63%; primary MF: 70%; 52% with high molecular risk
and 63% with J4K2 mutations. At wk 24, 30% (7/23) pts achieved
SVR35 (median % change: -29%, range: -70%, 14%), 48% (10/21) pts
achieved TSS50 (median % change: -56%, range: -100%, 25%). 50%
(10/20) pts achieved absolute of >1.5 g/dL increase in Hgb levels without
transfusions with notable Hgb improvement observed in pts who started
treatment with baseline Hgb <10g/dL. In TD cohort, 19 pts were treated
(median: 32 wks, range: 5, 78). Baseline characteristics: mean age 71 y
(SD: 8), 63% male, 94% with DIPSS >Int-2, 95% with Hgb <10g/dL,
58% with primary MF, 58% with high-molecular-risk and 68% with
JAK2 mutations. 21% (3/14) of TD pts converted to TI. At wk 24, median
spleen volume change is -11% (range: -35%, 90%); 8% (1/13) pts
achieved SVR35. 8% (1/13) pts achieved TSS50 (median % change: -
22%, range: -70%, 30%) at 24 wks. A total of 46 pts were evaluable for
safety. The most common hematological TEAEs of any grade were
thrombocytopenia (30%, >Gr3: 15%) and anemia (15%, >Gr3: 13%).
CPI-0610 monotherapy is generally well-tolerated and provides clinical
benefits in MF pts refractory/intolerant to rux. SVR35 and symptomatic
improvement were observed. Half of non-TD pts demonstrated >1.5 g/dL
increase in Hgb. Conversion to TI was observed in the TD cohort.
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Tyrosine kinase inhibitors (TKIs) revolutionized treatment of chronic
myeloid leukemia (CML). However, the first months of therapy are cru-
cial, as optimal response is defined as the achievement of molecular
milestones at 3, 6 and 12 months (mo.) and as many toxicities, also caus-
ing a TKI switch, are more frequent in the 1st year. To evaluate achieve-
ment of early molecular response (MR) and incidence of events leading
to a TKI change during the 1st year of therapy, we retrospectively studied
1422 CP-CML patients diagnosed from 2012 and 2019 at 27 Hematology
Centres and treated with frontline imatinib (IM) or second-generation
(2G) TKIs dasatinib or nilotinib. Optimal MR at 3, 6 and 12 mo. were
assessed according to 2020 ELN recommendations. Median age at di-
agnosis was 60.1 years and 59% patients were males. ELTS risk score
was low in 58%, intermediate in 30.6% and high in 11.4% patients. Com-
monest comorbidities were arterial hypertension (39.5%), previous neo-
plasm (13.7%), diabetes (11.8%), peripheral vascular diseases (8.2%),
COPD (7.8%) and ischemic heart disease (7.0%). Frontline TKI was IM
in 795 (55.9%) and 2G-TKIs in 627 (44.1%) cases; IM-treated patients
were older (median age 66.9vs 51.1, p<0.001), with higher ELTS score
(int/high 65.4% vs 55.3%, p<0.001) and more comorbidities (p<0.005
for all diseases). Optimal MR was achieved at 3 mo. by 1020/1233
(82.7%), at 6 mo. by 874/1166 (75.0%) and at 12 mo. by 674/1077 pa-
tients (62.6%), respectively. Total number of patients discontinuing TKI
in the 1st year was 270/1417 (19.1%), being higher with IM (201/791,
25.4%) than 2G-TKIs (69/626, 11%) (p<0.001). Main causes were pri-
mary resistance (8.2%, 11.9% IM vs 3.5% 2G-TKIs, p<0.001), extra-
hematologic toxicity (6.4%, 8.1% IM vs 4.3% 2G-TKIs, p>0.001),
hematologic toxicity (1.9%, 2.3% IM vs 1.4% 2G-TKIs, p=0.25) and pro-
gression (1.1%, 1.3% IM vs 0.8% 2G-TKIs, p=0.56). Cumulative inci-
dence of discontinuation at 3, 6 and 12 mo. were 5.4%, 10.5% and
18.9%, respectively; values for IM and 2G-TKIs at the three timepoints
were 8.1%, 15.1%, 25.2% and 2.1%, 4.6%, 11% (p<0.001) (Figure 1).
This real-world study on over 1400 CML patients shows that almost 20%
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discontinue frontline TKI during the 1st year, mostly for primary resis-
tance or toxicity. Discontinuation rates are higher with IM compared to
2G-TKIs, mostly at 3 mo. due to a lower attainment of early MR. The
impact of higher risks and heavier burden of comorbidities in IM patients
need deeper investigation.
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Figure 1. Cumulative incidence of TKI treatment discontinuation according to frontline TKI.
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According to the DIPSS and the MY SEC-PM scores, peripheral blasts
(PB) are a negative prognostic factor in patients (pts) with primary and
secondary myelofibrosis (PMF/SMF). The role of the J4K1/2 inhibitor,
ruxolitinib (RUX), has not been assessed in correlation with PB. After
IRB approval, the “RUX-MEF” retrospective study collected 742 RUX-
treated chronic-phase (CP, defined as PB <10%) pts in 25 Hematology
Centers. In 707 pts, PB count was evaluated by morphology at RUX start
and correlated with treatment success and outcome. Spleen (SR) and
symptoms (SyR) response were assessed using IWG-MRT criteria. Pts

were categorized according to PB at RUX start: PB-0 (no PB; n. 444,
62.8%), PB-5 (PB 1-5%; n. 239, 33.8%), and PB-9 (PB 6-9%; n. 24,
3.4%). Pts characteristics at RUX start were: median age 68.1y (24-89);
males 57.9%; PMF 53.2%; JAK2, CALR and MPL mutated: 81%, 12.3%
and 2.2% (4.5% triple negative), high DIPSS: 7.2%; PLT<100/WBC >25
x10%/1: 10.7%/17%; spleen length >10 cm: 60.3%, TSS >20: 60.4%; >1
high-risk mutation (HMR): 74/144 evaluable (51.4%); fibrosis grade >2:
73.1%; starting/cumulative RUX dose >15 mg BID: 62.5%/50.3%.
Higher PB count was associated to lower PLT (p<0.001), higher fibrosis
grade (p=0.001) and higher WBC (p=0.04). At 3 and 6 mos, 26.3% and
28.8% of pts achieved a SR, while 65.5% and 75.2% were in SyR, re-
spectively. At 3 mos, both SR (p=0.03) and SyR (p<0.01) were less fre-
quently achieved by PB-5 and PB-9 pts compared to PB-0 pts. This
association remained significant for SR at 6 mos (p=0.04) and at any
time (p=0.01). After a median RUX exposure of 1.7 y (0.1-7.7), 394
(55.7%) pts stopped RUX, 89 (12.6%) had a leukemic transformation
(LT) and 283 (40%) died. In univariate analysis, at 2y PB-9 pts had
higher rates of RUX stop (70.8% vs 41.9%/33.7% in PB-5/PB-0 pts, log-
rank p=0.001) and LT (36.9% vs 9.6%/7.1% in PB-5/PB-0 pts, log-rank
p=0.003). Median survival times of PB-0, PB-5 and PB-9 patients were
5.9, 5.1 and 2 years, respectively (log-rank p=0.001) (Figure 1). In mul-
tivariable Cox analysis, PB confirmed their association with: 1) RUX
stop (HR 1.3, p=0.005), with high DIPSS (HR 1.7, p=0.004), TSS>20
(HR 1.4, p=0.01), and PMF (HR 1.4, p=0.004); 2) LT (HR 3.2, p=0.01),
with HMR (HR 3.5, p=0.04); 3) survival (HR 1.3, p=0.04) with high
DIPSS (HR 2.9, p<0.001). CP-MF pts with PB>5% have a worse re-
sponse to RUX and a worse outcome. Personalized approaches including
newer JAK-inhibitors and combination strategies are needed in these pts.

Figure 1. Overall survival according to peripheral blasts at RUX start.
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Osteoporosis may represent the only symptom of onset of systemic
mastocytosis (SM). As distinct from patients with other mediator-related
symptoms, a score to predict the association with an underlying SM in
these patients is lacking. Furthermore, normal serum basal tryptase (sbT)
levels do not exclude SM diagnosis, whereas high sbT levels might be
due to other causes, e.g., familial hypertryptasemia. This study aimed at
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analyzing the clinical features of a large series of adult patients referred
to our multidisciplinary team for unexplained osteoporosis and suspected
SM. Secondly, we aimed at identifying criteria able to predict the diag-
nosis of SM and provide an indication for bone marrow (BM) studies.
One hundred ten patients with unexplained osteoporosis who underwent
BM evaluation were retrospectively studied. Diagnosis of SM was based
on the 2016 World Health Organization (WHO) criteria. Other causes of
secondary osteoporosis had been previously excluded. After BM study,
48 patients (43.6%) were diagnosed with SM, of whom 44 (91.7%) had
bone marrow mastocytosis and four (8.3%) had indolent SM, with pre-
viously unrecognized skin lesions. Other mediator-related symptoms
were reported in 31 patients (64.6%). Sixty-two patients (56.4%) did not
fulfill the diagnostic criteria for SM and were used as a control group.
SM patients were younger than controls (median age 55 vs 63 years, re-
spectively; p=0.005), had higher median sbT level (25.9 vs 16 pg/L,
p<0.001) and presented more frequently fragility fractures (93.7% vs
74.0%, respectively; p=0.009). No significant differences according to
gender and mediator-related symptoms were found between the two
groups. Based on multivariate analysis, a model to predict the diagnosis
of SM before BM study was built, including age <50 years (p<0.001) or
not >70 years (p=0.010), sbT level >=19.4 pg/L (p<0.001) and the pres-
ence of fragility fractures (p=0.02) as independent predictive factors. Pa-
tients with a score <2 had a lower probability to have mastocytosis
(p<0.001; Figure 1). In conclusion, we remark the importance of con-
sidering the diagnosis of SM in cases of unexplained osteoporosis. How-
ever, our proposed score could avoid unuseful BM studies. In cases with
a score <2, searching for the D816V KIT mutation on peripheral blood
and testing for familial hypertryptasemia could lower the risk of losing
cases of mastocytosis.

Figure 1. Graphical rep

ion of the proposed scoring system,
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Chimeric Antigen Receptor T cells (CAR-T) are an outbreaking treat-
ment option for relapsed/refractory (R/R) diffuse large B-cell lymphoma
(DLBCL). Cytokine release syndrome (CRS) and immune effector cell-
associated neurotoxicity syndrome (ICANS) are the most common spe-
cific toxicities, while severe cytopenias and infections are often observed
as well. Severe cytopenias are known to affect at least 80-90% patients
during the first month from CAR-T, with grade 3-4 neutropenia possibly
being present in 40% patients 6 months after treatment. Non viral infec-
tions have been reported in 25% patients during the first months. Cur-
rently, early in vivo treatment with G-CSF has been widely avoided both
in trials and clinical practice as in vitro studies showed that GM-CSF
may empower immunological toxic effects. Real life experiences with
G-CSF and CAR-T patients, however, are anecdotic and do not support
the hypothesis of augmented CRS and ICANS. In this single center
study, we analyzed 122 patients affected by DLBCL treated with both
commercial CAR-T products (tisa-cel and axi-cel). From March 2020,
carly G-CSF prophylaxis at day two post-infusion was systematically
proposed to 33 consecutive patients. These patients were compared to a
control group made of patients who did not receive G-CSF (34 pts) or
who received late G-CSF after D5 (55 pts). Efficacy and safety outcomes
of G-CSF were considered. Grade 4 neutropenia duration was similar in
patients who received early G-CSF compared to control group (4 vs 5
days, p=0.18). Nevertheless, significantly decreased incidence of febrile
neutropenia was observed in the former group (58% vs 81%, p=0.018).
Patients experienced similar rate of specific CAR-T toxicities, including
any grade and grade 3-4 CRS (p=0.93 and p=0.28, respectively), and
any grade and grade 3-4 ICANS (p=0.62 and p=0.88, respectively). We
observed no difference in the quality of CAR T-cells expansion, nor in
primary disease response rate (best overall response rate 57.6% vs 61.8%,
p=0.93). In conclusion, early G-CSF administration at day two is safe
with no impact on CRS and ICANS and may have a role in reducing
febrile neutropenia without affecting anti-lymphoma activity of CAR-T.
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Radiomics involves the extraction of quantitative features from med-
ical images, such as positron emission tomography (PET), representing
potential surrogate markers of the lymphoma phenotypes. CAR-T cell
therapy has revolutionized the treatment of lymphomas but the relapse
rate is around 30—60% and almost 20% of patients develop severe Cy-
tokine Release Syndrome (CRS): it is of critical importance the early
identification of relapsed/refractory patients and of whom can develop
CRS. Primary aim was to early predict the response to CAR-T based on
metabolic features extracted from the clinical and baseline PET. Sec-
ondary aim was to determine the presence of CRS from the clinical and
image-based features. Twenty patients were treated with CAR T-cell and
all underwent PET evaluation at baseline (PET_0) and 1 month after
(PET 1) CAR T-cell infusion. PET 0 semi-quantitative parameters,
namely SUVmax, metabolic tumor volume (MTV), total lesion glycol-
ysis (TLG), were calculated. Pyradiomics library was used for the ex-
traction of 105 radiomics features from each image. A generalized linear
model (GLM) was trained to predict the outcome and ROC analysis was
used to assess the prediction capability. Patients had a wide range of
baseline disease burden, with a median MTV of 129 ml and a median
TLG of 971 Bq. Ten (53%) patients achieved a complete (CR) and 9
(47%) a partial response (PR). Of these 9 patients, 6 underwent re-eval-
uation at 3 months: 1 converted to CR, 4 had a progression to PD and 1
patient maintained the PR. No correlation was found between baseline
MTYV and TLG and tumor response at PET 1, while they were signifi-
cantly associated with the severity of CRS (p<0.5) (AUC: 0.95 for MTV
and AUC: 0.92 for TLG). Two radiomics features, Kurtosis and Median,
were statistically significantly correlated with response at PET 1, while
the surface area was statistically significantly correlated with
moderate/severe CRS. In the GLM, only Median was a prognostic factor
of response, with an AUC of 0.81 (p<0.002) while surface area was a
prognostic factor of moderate/severe CRS with an AUC of 0.81
(p<0.009). Baseline FDG-PET radiomics features were able to differen-
tiate between early responder and non-responder patients and between
patients with/without moderate/severe CRS. Further correlation between
PET 0 radiomics features/clinical baseline characteristics and patients’
outcome will be investigated with larger cohort and longer follow-up.
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Background.: A proportion of patients with Follicular Lymphoma (FL)
shows an aggressive behavior. Among the prognostic tools, the metabolic
response (MR) after immunochemotherapy (ICT) (fPET) has been con-
firmed with a strong correlation with Progression-free Survival (PFS)
and Overall Survival (OS), but only few data are available to define the
role of an earlier assessment of MR during the initial ICT. We analysed
patients enrolled in the FOLL12 trial, for whom MR was also assessed
during the administration of ICT.

Methods: The FOLL12 trial enrolled treatment naive patients with
grade 1-3a, stage II-IV and high tumor burden FL. Complete metabolic
response (CMR) was centrally assessed at End of Induction (fPET) using
the Deauville scale (DS). In this study we included only patients for
whom MR was also assessed during ICT between cycle 4 and 5 (iPET).
iPET results were defined based on the local report and were also cen-
trally reviewed applying standard DS. The primary endpoint was PFS.

Results: iPET was performed in 211/807 patients and local report was
available in 186 cases, 48% of whom were older than 60 years, 37% had
a high-risk FLIPI2, 44% received RB as ICT. Based on local report, iPET
was considered positive in 38/186 patients (20%). iPET and fPET were
both available for comparison in 174 cases and showed a concordance
rate of 82%: 131 out of 140 iPET- confirmed their CMR at fPET (94%).
Regarding the 31 iPET+, a fPET- was achieved in 23 cases (68%). In
univariable analysis, the 3-year PFS was lower for the iPET+ patients
compared to the iPET- (52% vs 87%: HR 2.73 (1.51-4.95)) (Figure 1).
Considering both iPET and fPET, a positive iPET was associated with
an increased risk of progression also if a negative fPET was achieved
(HR 2.09 (3.22-19.5)) (Figure 1). iPET was also associated with a dif-
ferent 3-year OS (99% vs 89% for iPET-vs +; p=0.035). In multivariable
analysis the prognostic role of iPET for PFS was confirmed (HR 2.60
(1.41-4.79)) and was independent from FLIPI2 (0-2 vs 3-5 HR 1.88
(1.05-3.35)), and for ICT (RB vs R-CHOP HR 1.39 (0.77-2.51)). The
centralized review of iPET response according to DS is ongoing.

Conclusions: Early MR has a strong prognostic role for PFS in patients
with advanced stage FL treated with standard ICT. Considering the
higher rates of iPET+ cases compared to fPET, iPET may better con-
tribute to anticipate the identification of FL patients at different risk of
progression.
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GUIDE TREATMENT DECISIONS IN LATE-OCTOGENARIAN (LO)
PATIENTS WITH DIFFUSE LARGE B CELL LYMPHOMA
(DLBCL). AN ANALYSIS OF 370 PATIENTS OF THE “ELDERLY
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Introduction: Elderly patients (pts) with DLBCL are progressively in-
creasing. Treatment with anthracyclines and rituximab is potentially cu-
rative but it is not easy to identify pts candidates for this type of
treatment, especially in the late octogenarians (>84 years)(LO). Several
studies on elderly pts have been conducted, but the median age was usu-
ally less than 84 years (y). The Elderly Project (EP) prospectively ana-
lyzed elderly pts with DLBCL applying a sGA and creating an elderly
prognostic index (EPI) (Merli, JCO 2021).

Aims and Methods: The aim of this study is to evaluate the overall sur-
vival (OS) of elderly pts with DLBCL, focusing on LO, in order to define
the best therapeutic strategy. The clinical characteristics and outcome of
octogenarian pts enrolled in the EP were analysed and stratified by age,
sGA and EPI. The type of treatment was defined based on the dose of
anthracyclines administered (full dose therapy (FDT): 70-100% anthra-
cyclines, reduced dose therapy (RDT): <70%, palliation (PLT): 0%) and
the therapeutic choice was left to the individual clinician.

Table 1.

Factor Age group p-value
80-84 >84 Fisher’s
n=241 n=129 exact test

CGA 0.100

UNFIT 116 (48) 50 (39)
FRAIL 125 (52) 79 (61)
Gender
M 118 (49) 52 (40) 0.126
F 123 (51) 77 (60)
IPI 0.820
1 30 (14) 18 (16)
2| 59(27) 28 (25)
3-5 131 (59) 65 (59)
Hb, g/dL 0.738
=12 120 (52) 67 (54)
<12 112 (48) 57 (46)
Stage 0.058
I-11 67 (28) 48 (38)
1I-1V 174 (72) 79 (62)
ECOG PS 0.392
0-1 180 (75) 91 (71)
>1 61 (25) 38(29)
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Results: Among the 1163 pts enrolled in the EP, 241 early octogenar-
ians (EO, 80-84 years) and 129 LO were identified; table 1 shows their
clinical characteristics. Overall, 3 y-OS was 51% and median follow up
30 ms (range 1-59 ms). Survival was significantly lower in pts with high
vs intermediate EPI score (41 vs 71% p<0.001), in frail vs unfit pts (43 vs
60% p 0.001), and in LOvs EO pts (37 vs 57% p 0.001). FDT did not im-
prove survival compared to RDT (3y OS 62% vs 61%), whereas survival
of those who received PLT was lower (3y OS 27%). It should be noted
that LO pts received more often PLT than EO (50% vs 23%), despite hav-
ing similar clinical and geriatric characteristics, and that in octogenarians
the 3-y survival in those who received RDT was independent of age
(70% EO vs 69% LO). Furthermore, the outcome of pts receiving PLT
was improved when RTX was included (OS 9% vs 39% at 3y).

Conclusions: The results of this study demonstrate that in LO patients
with DLBCL chronological age should not be a precluding factor for the
curative intent approach; a sGA should always be integrated in the clin-
ical evaluation in order to identify pts who can tolerate treatment and
can also be cured with reduced doses. The addition of RTX can improve
the results obtained with PLT in frail pts.
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Introduction: Non-pegylated liposomal doxorubicin (NPLD) is con-
sidered a good alternative to conventional doxorubicin for the treatment
of older patients (pts) with aggressive lymphomas and/or at high risk for
cardiological toxicity. The use of R-COMP for the treatment of older pts
with DLBCL has been supported by several small retrospective studies.
In this report we describe the characteristics and outcomes of pts who
were prospectively enrolled in the Elderly Project (EP) and who were
treated with R-COMP and compared them with pts treated with conven-
tional R-CHOP.

Methods: This analysis was conducted starting from the dataset of the
EP study. The use of NPLD was allowed according to 648/96 law, treat-
ment decision was left to physician discretion and was independent of
frailty status. For the purposes of this analysis, we included all pts who
were treated with full doses of R-CHOP and R-COMP. The study end-
point were progression free survival (PFS) and overall survival (OS). A
propensity score analysis was conducted to account for the main con-
founding factors.

Results: Overall 691 out of 1163 pts of the EP were treated with R-
CHOP (383; 55%) or R-COMP (308; 45%); median age was 71 and 76
years for R-CHOP and R-COMP, respectively (p<0.001) (Table 1). Pts
were similarly distributed among different IPI groups for R-COMP or
R-CHOP. Based on simplified Geriatric Assessment (sGA) 88%, 11%
and <1% of the R-CHOP treated pts and 61%, 32% and 6% of the R-
COMP pts were FIT, UNFIT, and FRAIL (p<0.001). Elderly Prognostic
Index (EPI) score was low, intermediate, and high in 39%, 54% and 8%
of R-CHOP pts and 27%, 49% and 24% of R-COMP pts (p <0.001). PFS
at 3-years was 70% for R-CHOP and 64% for R-COMP (p=ns). OS at
3-years was 77% for R-CHOP and 71% for R-COMP (p=ns). The
propensity score analysis was conducted in 610 pts and confirmed no
significant differences in terms of PFS and OS in the comparison be-
tween R-CHOP and R-COMP treated pts (PFS; HR 1.17, 95% CI 0.84-
1.63; OS: HR 1.04 95% CI 0.64-1.48). No differences were registered
in terms of interruption of treatment due to toxicities (7% for R-CHOP
and 11% for R-COMP).

Conclusions: Data from the prospective observational EP study did
not show significant differences in terms of efficacy comparing R-COMP
to standard R-CHOP. The higher frequency of UNFIT and FRAIL pts
among those treated with NPLD suggests R-COMP is a good strategy
to offer a curative treatment to these groups of pts.

Table 1. Characteristics of 691 patients treated with R-CHOP or R-COMP.

Characteristics R-CHOP R-COMP Total NA p-value
Age, median (range) 71 (65-87) 76 (65-88) 73 (65-88) <0.001
Age >80, n (%) 8(2) 67 (22) 75 (11) <0.001
Gender M, n (%) 177 (46) 155 (50) 332 (48) - 0.285
IP13-5, n (%) 188 (51) 158 (55) 346 (53) 37 0.344
Hb, median (range) 12.5 (5.8-17.2) 12.4 (7.1-17.5) 12.5 (5.8-17.5) 14 0.228
Hb <12 g/dL, n (%) 131(34) 129 (43) 260 (38) 14 0.021
B-symp., n (%) 85 (22) 92 (30) 177 (26) - 0.023
Bulky yes, n (%) 122 (32) 85 (28) 207 (30) 11 0.315
sGA - <0.001
AT 338 (88) 189 (61) 527 (76)
UNFIT 44 (11) 100 (32) 144 (21)
FRAIL 1(<1) 19 (6) 20 (6)
EPI score 43 <0.001
01 141 (39) 76 (27) 217 (33)
2/5 196 (54) 139 (49) 335 (52)
6/8 28(8) 68 (24) 96 (15)
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PROGNOSTIC IMPACT OF GAIN AND AMPLIFICATION OF 1Q
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Background: Copy-number alterations of chromosome 1q are fre-
quently found in multiple myeloma (MM) and are associated with poor
prognosis. Recently, it has been demonstrated that the number of 1q
copies correlates with a high-risk behavior. We aimed to dissect the role
of Gainlq (3 copies of 1q) vsamplification 1q (Amplq, >4 copies of 1q)
in carfilzomib-treated newly diagnosed (ND)MM patients (pts) enrolled
in the randomized FORTE trial (NCT02203643).

Methods; Fluorescence in situ hybridization (FISH) in CD138+ puri-
fied bone marrow plasma cells was centralized and performed at base-
line. The cut-off level for Gainlq was 10% of nuclei with >3 copies of
1q, while Amp1q was defined as >20% of nuclei with >4 copies of 1q.
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Results: 474 pts were enrolled. Median follow-up was 45 months (m).
Evaluation of 1q by FISH was missing in 70 pts (15%), while in 4 pts
(1%) FISH was present but the number of 1q copies was not evaluable.
Among evaluable pts, chromosome 1q was normal in 219 (55%) pts,
Gainlq was found in 129 (32%) pts, while Amp1q in 52 (13%). Gainlg-
and Amp1q-positive pts were well distributed among treatment arms. In
the Amplq group, we observed an enrichment of pts with lactate dehy-
drogenase (LDH) > upper limit of normal (p=0.002), as compared to
Gainlq. In a multivariate analysis, the risk of progression/death was sig-
nificantly higher with Gainlqvs Normal 1q (HR 1.65, 95% CI 1.14-2.37,
p=0.007) and the highest with Amp1qvsboth Normal 1q (HR 3.04, 95%
CI 1.99-4.65, p<0.001) and Gainlq (HR 1.84, 95% CI 1.21-2.81,
p=0.004; Figure 1A). Median progression-free-survival (PFS) was not
reached in the Normal 1q group, while Gainlq (53 m) and especially
Amplq (21.8 m) groups performed very poorly. The presence of Amplq
vs Normal 1q (HR 5.88, 95% CI 3.10-11.17, p<0.001) and Gainlq (HR
3.13,95% CI 1.73-5.68, p<0.001) predicted a shorter overall survival as
well (Figure 1B). Gainlq predicted a shorter PFS compared to Normal
1q in the presence of concomitant standard-risk features (International
Staging System [ISS] 1, ISS 2, standard-risk cytogenetics), but not in
the presence of high-risk disease (ISS 3, high-risk cytogenetics). On the
other hand, the worse prognosis of Amp1q pts was confirmed across all
subgroups.

Conclusion. This is a first report on the prognostic role of the number
of 1q copies in carfilzomib-treated NDMM pts. Having >4 copies of 1q
universally predicts a very poor PFS and OS despite the use of a 2"-gen-
eration proteasome inhibitor upfront.
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(MM) PATIENTS ENROLLED IN THE PHASE Il RANDOMIZED
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Background: 18F-FDG-PET/CT is the standard technique to define
imaging-minimal residual disease (MRD) in multiple myeloma (MM)
patients (pts) and proved to be complementary to Multiparameter Flow
Cytometry (MFC). The definition of complete metabolic response
(CMR) has been recently standardized by the application of Deauville
scores (DS). In this analysis, we aimed at confirming the applicability
of DS criteria to define PET CMR, the complementarity with MFC and
their impact on patient’s outcomes in the multicenter phase Il randomized
FORTE trial for NDTEMM patients.

Methods: 474 newly diagnosed MM pts < 65 years were randomized
to receive carfilzomib, lenalidomide, dexamethasone (KRd) autologous
stem cell transplantation (ASCT) vs carfilzomib, cyclophosphamide, dex-
amethasone (KCd) ASCT vs KRd12 and, thereafter, to KR vs R mainte-
nance. PET/CT scans were performed locally at baseline (B) and prior
to the start of maintenance (PM). DS were applied both in the BM and
FLs; CMR was defined as DS < 4 in both localizations (FS and BMS).
MFC was performed by 8-color second-generation flow cytometry (sen-
sitivity 10-5) in pts who achieved at least VGPR PM.

Results: 182/474 pts enrolled in the trial, reflecting baseline clinical
features of the entire population, had a B and PM PET/CT evaluation
available and were included in this analysis. At B, FS and BMS >4 were
present in 87% and 57% of pts, respectively. At PM, 63% showed CMR.
73% of the pts achieved MFC MRD negativity. In univariate analysis,
at Landmark time PM, FS <4 significantly influenced both PFS and OS
(HR 0.32, p=0.003; HR 0.28, p=0.038, respectively). Achievement of
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CMR was a strong predictor for prolonged PFS (HR 0.38, p=0.012), with
a trend on OS (HR 0.34, p=0.099) (Figure 1). Patients achieving both
CMR and MFC negativity at PM showed significantly extended PFS and
OS (HR 0.21, p<0.001; HR 0.17, p=p0.023, respectively) (Figure 2). In
Cox multivariable analysis achievement of CMR and MFC MRD nega-
tivity were independent predictors of both PFS and OS (HR 0.17,
p<0.001 and HR 0.21, p=0.046, respectively for PFS and OS).

Conclusion: In conclusion, the present analysis confirms the applica-
bility and validity of DS criteria to define PET/CT CMR in an indepen-
dent prospective series of NDTEMM patients. CMR significantly and
independently correlated in uni- and multivariable analysis with patient’s
outcomes in terms of PFS and OS and was complementary to the MFC
MRD negativity.
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One or bath Pas. — TR MFE Heg Oneor bath Pas — TN MFC Heg

Wedin PF5:
UL W g 8675 13 e ontorss
Qne ar Bom Pox: 7% -3 paars s
M A7 (95% CL 60440 76) Pefui2} Qe o Bot Pos: 40.0 mes.

nan = ' . pap| I BN CL 6.0 AL PREI0D

] 1= 4 0 ] 1= 4 "
Manie Manie

Mumbar o fak Mumbar o fak

| = = x s - u 1 =

- & L] 81 12 - & L a

Marte . Marks

Abbreviations: Cl, confidence intervals, CMR, complele mefsbolic response; HR, hazard rabo; MFG,
mulliparameter Flow cytometry; MOS, months; OF, overall survival; P, p valus; PFS, progression-free survival.

Figure 2. 0S (a) and PFS (b) according to CMR combined with MFC negativity.
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PHASE 3 EMN02/H095 STUDY

M. Cavo', F Gay?, M. Beksac?, M.A. Dimopoulos*, L. Pantani',
M.T. Petrucci’, L. Dozza!, B. van der Holt®, S. Zweegman’,

E. Zamagni!, G.A. Palumbo?, F. Patriarca’, M. Galli!®, V. Maisnar'!,
M. Hansson'?, A. Belotti'?, L. Pour'®, P. Ypma'>, M. Grasso'®,

S. Croockewit!’, M. Offidani'®, R. Zambello'®, A.M. Liberati*’,

N. Frost Andersen?!, A. Broyl?, R. Troia?, P. Musto?, H. Ludwig*,
A.M. Morelli®*, R. Hajek?, C. Driessen?’, A. Waage?, P. Gimsing?,
U.H. Mellgvist®, T. Zander*!, M. Boccadoro?, P. Sonneveld?

'IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ema-



48° Congress of the Italian Society of Hematology, Milano, Italy, October 24-27, 2021

tologia “Seragnoli”, Dipartimento di Medicina Specialistica, Diagnos-

tica e Sperimentale, Universita di Bologna, Bologna, Italy,; *“Myeloma

Unit, Division of Hematology, Azienda Ospedaliero-Universitaria Citta

della Salute e della Scienza, Torino, Italy, *Ankara University School of
Medicine, Department of Hematology, Ankara, Turkey, *National and
Kapodistrian University of Athens, School of Medicine, Department of
Clinical Therapeutics, Athens, Greece, *Azienda Ospedaliera Policlin-

ico Umberto I, Sapienza University of Rome, Rome, Italy; "HOVON Data

Center, Department of Hematology, Erasmus MC Cancer Institute, Rot-

terdam, The Netherlands, "Amsterdam UMC, Vrije Universiteit Amster-

dam, Cancer Center Amsterdam, Department of Hematology,

Amsterdam, The Netherlands ! Dipartimento di Science Mediche Chirur-

giche e Tecnologie Avanzate “G.F. Ingrassia”, Universita degli Studi di
Catania, Catania, Italy, *Clinical Hematology and Bone Marrow Trans-

plant Centre, S Maria della Misericordia University Hospital, DAME,

University of Udine, Udine, Italy; "’"Hematology Unit, ASST-Papa Gio-

vanni XXIII, Bergamo, Italy,; " ’th Department of Internal Medicine -

Hematology, Charles University Hospital and Faculty of Medicine,

Hradec Kralove, Czech Republic; ">Skane University Hospital, Lund,

Sweden; 3SC Ematologia e Dipartimento di Oncologia Clinica, A.O.

Spedali Civili, Brescia, Italy; *University Hospital Brno, Brno, Czech

Republic; *Department of Hematology, Haga Hospital, The Hague,

Netherlands, "*SC Ematologia, Azienda Ospedaliera S Croce-Carle,

Cuneo, Italy; ""Department of Haematology, Haga Hospital, the Hague,

The Netherlands; '*Clinica di Ematologia, AOU Ospedali Riuniti di An-

cona, Ancona, Italy; ""Hematology, Azienda Ospedaliera di Padova,

Padova, Italy; *’Faculty of Medicine, Universita degli Studi di Perugia,

Perugia, Italy; ' Department of Haematology, Aarhus University Hos-

pital, Aarhus, Denmark; **Department of Hematology, Erasmus MC
Cancer Institute, Rotterdam, The Netherlands, **Department of Emer-

gency and Organ Transplant, University of Bari, Bari, Italy, **Wilhelmi-

nen Cancer Research Institute, c/o Wilhelminenspital, Wien, Austria;

Clinical Hematology, Department of Hematology, Transfusion

Medicine and Biotechnology, “Spirito Santo” Civic Hospital, Pescara,

Italy; *’Department of Hemato-Oncology, University Hospital Ostrava

and University of Ostrava, Ostrava, Czech Republic, ?’Department On-

cology/Hematology, Kantonsspital, CH-9007St. Gallen, Switzerland,;

%Department of Hematology, St Olavs Hospital and Norwegian Univer-

sity of Science and Technology, Trondheim, Norway; *Department of
Haematology, University of Copenhagen, Copenhagen, Denmark; * De-

partment of Medicine, Section of Hematology and Coagulation, South

Elvsborg Hospital, Gothenburg, Sweden; 3 Department
Oncology/Hematology, Kantonsspital Luzern, Switzerland

The phase 3 EMNO02/HO95 study was aimed at comparing intensifi-
cation therapy with upfront ASCT (either single or double) vs borte-
zomib-melphalan-prednisone  (VMP) (R1), and subsequent
bortezomib-lenalidomide-dexamethasone (VRD) consolidation therapy
vs no consolidation (R2), followed by lenalidomide maintenance in
NDMM pts aged < 65 years. Results from the final analysis from R1
showed that at a median follow-up of 60.5 months from R1, PFS (the
primary study endpoint) was significantly improved with ASCT com-
pared with VMP (median, 57 versus 42 months; HR 0.73, 95% CI 0.62-
0.85, adjusted p=0.0001), but not OS (a secondary endpoint). At an
extended median follow-up of 70 mos, the final analysis from R2 showed
a significant improvement in PFS with VRD consolidation therapy vsno
consolidation (HR 0.80, 95% CI 0.68-0.96, p=0.016). Estimated rates of
OS from R1 (a secondary endpoint) for patients randomized to ASCT or
VMP were 69% vs 63% (HR 0.81, 95% CI 0.66-0-98, p=0.034). The OS
benefit with ASCT was greater for patients with ISS disease stage 2-3
(p=0.047), R-ISS stage 2-3 (p=0.042), and a high-risk cytogenetic profile
(p=0.010), and it was the greatest for patients with del(17p) positivity
(HR 0.49, 95% C1 0.28-0.86, p=0.013). PFS on next-line therapy (PFS2)
from R1 was significantly longer for patients in the ASCT group than
for those in the VMP group (HR 0.76, 95% CI 0.64-0.90, p=0.002). Pa-
tients randomized to ASCT had a significantly longer time to next treat-
ment (TTnT) in comparison with those who were randomly assigned to
VMP (HR 0.71, 95% CI1 0.60-0.82, p <0.001). Demographic and clinical
characteristics at baseline of patients randomized to upfront ASCT or
who received salvage ASCT at the time of relapse following randomiza-
tion to VMP were comparable. PFS2 and OS in the upfront ASCT group

were significantly longer than in the delayed ASCT group (HR 0.52, 95%
CI 0.40-0.66, p<0.001; and HR 0.68, 95% CI 0.51-0.93, p= 0.016, re-
spectively). Final results from this study, the largest academic one so far
conducted, provided demonstration that upfront ASCT significantly pro-
longed PFS, OS, PFS2 and TTnT compared with VMP, and that consol-
idation therapy significantly reduced the risk of progression or death vs
no consolidation. Patients randomized to upfront ASCT had a signifi-
cantly longer PFS2 and OS compared with those who received delayed
ASCT.
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PREDICTIVE ROLE OF DIFFUSION WEIGHTED WHOLE BODY
MRI (DW-MRI) IMAGING RESPONSE ACCORDING TO MY-
RADS CRITERIA AFTER AUTOLOGOUS STEM CELL TRANS-
PLANTATION IN PATIENTS WITH MULTIPLE MYELOMA AND
COMBINED EVALUATION WITH MRD ASSESSMENT BY FLOW
CYTOMETRY
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Introduction: Diffusion weighted whole body MRI (DW-MRI) is in-
creasingly used in Multiple Myeloma (MM), but consistent data regard-
ing its prognostic role in the detection of residual disease after treatment
are scarce. The Myeloma Response Assessment and Diagnosis System
(MY-RADS) imaging recommendations proposed criteria for Response
Assessment Category (RAC) with a 5 point scale in order to standardize
response assessment after therapy, but this score still needs to be vali-
dated. We performed an external validation of RAC criteria in newly di-
agnosed MM pts in order to evaluate the prognostic role of this technique
after autologous transplantation (ASCT) performed as part of first line
treatment strategy. Furthermore, we combined the results of MY-RADS
with those of minimal residual disease (MRD) assessment by 8 color
flow cytometry (FCM, Sn 107).

Methods: We retrospectively analyzed the outcome of 64 MM pts di-
agnosed between Jan 2016 to Jan 2020 who underwent DW-MRI eval-
uation at day +100 after ASCT (Mel200 conditioning). The predictive
role of MRI RAC response on PFS and OS was analyzed.

Figure 1 — post ASCT PFS according to DW-MRI response and MRD
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Figure 1.

Results: out of 64 pts, 23 (36%) were ISS stage 3 and 14 (22%)
showed high risk cytogenetics. Single ASCT was performed in 41 pts
(64%), whereas 23 pts (36%) received double ASCT. Response rates
were: VGPR 23%, CR 47% and sCR 14%. MRD after ASCT was avail-
able for 46 pts and was positive in 21 (46%). According to MY-RADS,
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a complete imaging response after transplant was observed in 37 pts
(RACI: 58%); some residual MM was identified in 27 (42%) [RAC2:
22 (34%), RAC3: 4 (6%), RAC4: 1 (2%)]. After a median follow up of
29 months, a significantly better post ASCT PFS and OS were observed
in pts with complete imaging response (RAC1) compared to pts with
imaging residual disease (RAC>2): median PFS not reached (NR) vs 26,5
months [p 0,0047, HR 0,28 (95% CI: 0,12-0,68)]; 3-year post ASCT OS
92% vs 69% for RAC1 vs RAC>2, respectively [p 0,047, HR 0,24 (95%
CI: 0,06-0,99)]. Combining MRD and imaging improved prediction of
outcome, with double-negative and double-positive features defining
groups with excellent and dismal PFS, respectively: NR vs 10,6 months
[p 0.001, HR 0,07 — 95% CI: 0,01-0,36)] Figure 1.

Conclusion: The present study supports the applicability of MY-RADS
recommendations in MM pts after ASCT; RAC criteria were able to in-
dependently stratify pts and to better predict their prognosis. The com-
bined use of DW-MRI with FCM allowed a more precise evaluation of
MRD.
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A REAL-LIFE STUDY OF DARATUMUMAB-BORTEZOMIB-DEX-
AMETHASONE (DVD) IN LENALIDOMIDE EXPOSED/REFRAC-
TORY MULTIPLE MYELOMA PATIENTS: A REPORT FROM THE
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Treatment of Lenalidomide refractory (Len-R) Multiple Myeloma
(MM) patients still represents an unmet medical need. Up to now, only
the OPTIMISMM study evaluating the efficacy of Pomalidomide-Borte-
zomib-Dexamethasone (PVD) recruited a high percentage of Len-R pa-
tients, however this combination was only recently approved.
Consequently, in the last years Daratumumab-Bortezomib-Dexametha-
sone (D-VD) combination was extensively used in this setting, even
though only a small fraction of Len-R patients was included in the pivotal
trial In this context, the aim of this real-life study was to evaluate the ef-
ficacy and the safety of D-VD in Lenalidomide exposed or refractory
patients The study cohort included 57 patients (median age 69 years) af-
fected by relapsed/refractory MM. All patients were previously exposed
to Lenalidomide, with 77.2% being refractory. Moreover, 89% of cases
received ad least a proteasome inhibitor (PI), 17.5% of them being PI
refractory. Median line of previous therapy was 2 (1-6), with 22/57
(39%) having received >2 lines of therapy. FISH analysis at relapse was
available in 30/57 (52.6%) cases and high-risk FISH according to R-ISS
was detected in 33.3% of patients. Responses were assessable in 54/57
patients, with overall response rate (ORR) of 79.6% and 43% of cases
obtaining at least a Very Good Partial Response (VGPR). D-VD regimen
showed a favorable safety profile, with low frequency of grade 3-4 ad-
verse events, except for thrombocytopenia in 21.4% of patients. With a
median follow up of 13 months, median progression free survival (PFS)
and overall survival (OS) were 17 months and not reached, respectively.
Patients achieving at least a VGPR showed improved PFS and OS as
compared to patients who did not (p=0.0005 and p=0.0443, respectively).
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No significant PFS differences were found according to previous lines
of therapies (<2 or >2, 20 vs 15 months, p=0.2682) or to high-risk FISH
(16 vs 20 months, p=0.5432). Len R patients displayed reduced median
PFS (16 months) as compared to no Len-R patients (29 months), al-
though not statistically significant (p=0.2876). In conclusion, D-VD rep-
resents a reliable therapeutic option in previously Lenalidomide treated
patients, with high ORR and VGPR rates and favorable safety profile.
Finally, even though a higher validation cohort is required, the benefit
of this regimen in Len-R patients in real life is remarkable, placing D-
VD as one of the standard of care in this setting.
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Hairy cell leukemia (HCL) is a lymphoproliferative disease with an
excellent prognosis after therapy with purine analogs. Conflicting results
have been published concerning second cancer in these patients:we aim
to report on the prevalence of second cancer among HCL patients treated
with cladribine (2CDA) in first line in the last 30 years. We retrospec-
tively reviewed data of patients treated with 2CDA between March 1991
and May 2019 at 18 Italian Hematological centers. Among 513 evaluable
patients (because treated with 2CDA alone), M/F ratio was 4.5 with a
median age of 54 years (range 24-88) and ECOG was 0 in 85% of cases.
Twenty-seven (5%) patients were diagnosed with a previous cancer: no
relapse was reported during follow-up. At a median follow-up of 6.96
years (range 3.81-12.47), 19 second neoplasms were reported in 18 pa-
tients (3.5%), lower than what reported in the literature. Six patients had
a cancer of urinary tract (4 prostate, 2 kidney, 1 bladder), 5 had a GI can-
cer (1 esofagus, 1 stomach, 3 colorectal), 4 had an hematological neo-
plasm (2 multiple myeloma, 1 mantle cell lymphoma and 1 diffuse large
B cell lymphoma), 2 had breast cancer and 1 had lung cancer. Precan-
cerous lesions were reported in 1.2% of patients: 4 presented with skin
cancer (3 basocellular carcinoma and 1 dysplastic nevus), 1 with pleo-
morfic parotid adenoma and 1 with colorectal displastic adenoma. Sur-
gical therapy alone was a curative option in 8 patients, while
chemotherapy alone was reported in 5 cases. A combination of surgery
and chemotherapy +/- hormone therapy was used in 5 cases. Median OS
of the population was not reached; 95.7%, 92.8% and 82.3% of patients
are expected to be alive at 5, 10 and 15 years, respectively. Among 45
dead patients, 6 cases (1.2%) were due to second cancer. Comparing our

data with the Italian registries of cancer for the same period of observa-
tion, among the general population the cumulative standard incidence of
cancer was 704.4 casesx100.000 inhabitants for males and 484.7 cas-
esx100.000 inhabitants for females. In our population, the cumulative
standard incidence of cancer was 543.3 x 100,000 (IC 95%: 283.6-803.1)
for males and 492.6 x 100,000 (IC 95%: 0.0-1099.0) for females. No
statistically significant differences were identified between the two co-
horts. While 2CDA is greatly effective in treating HCL, the occurrence
of second cancer is rare. The cumulative incidence of second neoplasms
in our population did not significantly differ from that reported among
the Italian population.
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Background: BRAF-V600E mutation is the pathogenic driver of hairy
cell leukemia (HCL), as it is found in the vast majority of cases (> 95%)
both at onset and during recurrences. It is absent in other lymphoprolif-
erative diseases thus being highly specific for HCL. The identification
of the mutated allele in blood and marrow correlates with the presence
of neoplastic cells, therefore it may be considered a marker of active dis-
ease. Likewise, the absence of the mutation after treatment may indicate
a state of deep response.

Methods: The allelic burden of BRAF-V600E was measured by digital
droplet PCR (ddPCR) and expressed as fractional abundance (FA) in 35
HCL patients at different stages of disease (onset, relapse, complete re-
sponse [CR] after treatment, long-term remission), for an overall number
of 55 assays. Peripheral blood (PB) was preferentially used (39/55 as-
says). Bone marrow (BM) was tested in 16/55 assays. PB was collected
in 12 patients at diagnosis, in 7 patients at relapse, in 6 patients at post-
treatment assessment of CR and in 14 patients in CR for more than 5
years. BM was analyzed in 4 newly diagnosed cases, 6 relapsed cases
and in 6 patients at response.
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Figure 1.

Results: Mean FA values in PB for patients at diagnosis, relapse and
response were 12.26%, 15.07% and 0.02%, respectively. Likewise, mean
FA in BM was 23.51%, 13.96% and 0.26%, respectively. Importantly, 4
patients out of 6 evaluated at response were molecularly negative for
BRAF-V600E in PB. Mean FA in PB for the 14 patients with long lasting
complete response was 0.05%. Ten patients out of 14 achieved a BRAF-
V600E negativity in PB. Point values for each of the performed assay
are represented in figure (logarithmic scale). Figure shows that BRAF-
V600E FA varies considerably when patients with active disease and pa-
tients in complete response are considered. In this case series, patients
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in CR may still display a positive BRAF-V600E burden, but generally
below 1%. Some patients, instead, are indeed molecularly negative.

Conclusions: These preliminary results suggest that ddPCR permits
to assess the active tumor burden in HCL at different stages of disease
and support the hypothesis that some patients in CR qualify for a com-
plete molecular response. Data are not conclusive on the comparability
of PB and BM. An ongoing study is aimed at following patients prospec-
tively by sampling serially PB and BM at each stage (onset, response,
relapse, follow-up).
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University of Bari, Italy

The efficacy and safety of the venetoclax and rituximab (VenR) com-
bination has been investigated in a multicenter study of the GIMEMA
group (VERITAS study) that included young patients (<65 years) with
previously untreated CLL and an unfavorable biologic profile, an unmu-
tated IGHV and or a TP53 disruption. Treatment consisted of the Ven
dose ramp-up (from 20 to 400 mg daily over 5 weeks) followed by Ven
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400 mg daily, combined with R for six 28-day courses (375 mg/m2,
course 1; 500 mg/m?, courses 2-6). Patients continued with Ven single
agent, 400 mg daily, until month 13. Tumor lysis syndrome (TLS) pro-
phylaxis measures included hydration, allopurinol, or rasburicase. Re-
sponse assessment included clinical examination, PB and BM evaluation,
BM biopsy, and CT scan. MRD was tested centrally in the PB and BM
by 8 color flow-cytometry with a sensitivity of at least 10—4. MRD was
further evaluated by ASO-PCR with a sensitivity up to 10-5 in patients
who showed an undetectable (u) MRD4 by flow-cytometry both in the
PB and BM. This study included 75 patients with a median age of 53
years (range 38-65), 56 males, and 37 (84%) patients with Binet stage
B/C. Deletion 17p was recorded in 4 (6%) cases and aTP53 mutation in
8 (11%). Seventy-two (96%) patients were IGHV unmutated and 3 (4%)
IGHV mutated carried a TP53 mutation. Response at the end of the VenR
combination was achieved by 72 (96%) patients and included 41 (55%)
CRs and 31 (41%) PRs. Early discontinuation of treatment due to an ad-
verse event (AE) was censored as a treatment failure in 3 (4%) patients.
A response with uMRD4 by flow-cytometry was recorded in 61 (81%)
cases in the PB, and in both the PB and BM in 41 (57%), while no de-
tectable disease by ASO-PCR, both in the PB and BM, was recorded in
17 (23%). After a median follow-up of 13 months, no patient has pro-
gressed with a 12-month progression-free survival of 97.3%. A transient
laboratory TLS was observed in 2 patients. Grade >3 AEs included neu-
tropenia in 25 (33%) patients, while grade >3 infections were recorded
in 7 (9%) and included COVID-19 pneumonia in 3. Two patients (2.7%)
died due to severe neurologic toxicity related to the concomitant admin-
istration of fentanyl in 1 and Covid19 pneumonia in 1. In conclusion,
the preliminary results of this study demonstrate the high efficacy in
young patients with CLL and an unfavorable biologic profile of the front-
line VenR combination, which resulted in a high proportion of CRs and
responses with uMRDA4.
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OBINUTUZUMAB PLUS CHLORAMBUCIL VERSUS IBRUTINIB
IN PREVIOUSLY UNTREATED PATIENTS WITH CHRONIC LYM-
PHOCYTIC LEUKEMIA WITHOUT TP53 DISRUPTIONS.

A CAMPUS CLL STUDY
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PRoche Italia S.p.A., Monza, Italy

Introduction: Although, Tbrutinib (IB) and obinutuzumab (G) have sig-
nificantly improved the treatment landscape of chronic lymphocytic
leukemia (CLL), no head-to-head comparison has been reported for IB
vs G-chlorambucil (G-CHL) in CLL patients.

Aim: The aim of this study was to compare the clinical efficacy of G-
CHL and IB in a real-life retrospective study within the Italian CLL Cam-
pus network.

Methods: Patients received ibrutinib 420 mg daily until progression
or unacceptable toxicity, while G was administrated at 100 mg on day 1,
900 mg on day 2 and 1000 mg on days 8 and 15 of the 1st cycle, then at
1000 mg for cycles 2-6. An IGHV gene sequence homology >98% was
considered as unmutated (U-IGHV), as opposed to mutated (M-IGHV).
Progression-free survival (PFS), time-to-next treatment (TTNT) and
overall survival (OS) were compared with the log-rank test. Minimal
residual disease (MRD), assessed by flow cytometry, was considered un-
detectable when <10* (uMRD4). A propensity score matching analysis
1:1 was also done, caliper 0.2. The study was approved by the Ethic
Committee.

Results: This study included patients without TP53 disruption who re-
ceived IB (102 patients) or G-CHL at 16 hematologic centers till De-
cember 2020. Clinical features of enrolled patients are summarized in
Table 1. Patients in treated with G-CHL had a higher CIRS score
(p=0.0015), lower creatinine clearance (p=0.0041) and were enriched in
M-IGHYV cases (p=0.0004). The best overall response rates in the G-CHL
and IB arms were 87% vs 77%, including 25% vs 6% complete remis-
sions (CR, p=0.0029). After a median follow-up of 30 months, the PFS,
TTNT and OS was 70% vs 93% (p=0.0061), 88% vs 97% (p=0.0043) and
91% vs 96% (p=0.6642) for the G-CHL and IB arms, respectively. In the
G-CHL arm the depth of response in terms of iwCLL responses (No re-
sponse vs partial remission vs CR: 30-month PFS, 38%, 68% and 79%;
p<0.0001) and responses with uMRD in the PB influenced PFS (data on
87 patients: 30-month PFS, 78% vs 53% for uMRD4 vs MRD+,
p=0.0203). PFS and TTNT were better with IB than G-CHL in U-IGHV
(p=0.0190 and 0.0137, Figure 1A and 1C), while they were superimpos-
able for M-IGHV patients (p=0.1900 and 0.1380, Figure 1B and 1D).
Similar results were found after patients matching analysis.

Conclusions: Although continuous ibrutinib provides a better disease
control in CLL, M-IGHV patients and those achieving an uMRD4 show
a marked clinical benefit from a fixed-duration obinutuzumab-based
therapy.
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CPI-0610, A BROMODOMAIN AND EXTRATERMINAL DOMAIN
(BET) PROTEIN INHIBITOR, AS “ADD-ON” TO RUXOLITINIB, IN
ADVANCED MYELOFIBROSIS PATIENTS WITH SUBOPTIMAL
RESPONSE: UPDATE OF MANIFEST PHASE 2 STUDY
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CPI-0610, a first-in-class, oral, small-molecule inhibitor of bromod-
omain and extraterminal domain (BET) proteins, potentially promotes
disease-modifying activity through altered gene regulation of key onco-
genic, fibrotic, and inflammatory factors and may transform the standard
of care in myelofibrosis (MF). Here we present results from Arm 2 of
the ongoing Phase 2 MANIFEST study, investigating CPI-0610 as “add-
on” to rux in advanced MF pts with suboptimal response to rux. Pts are
stratified as transfusion dependent (TD, defined as >2U RBCs/month
over 12 wks), and non-transfusion dependent (non-TD). Eligibility: MF
pts having a suboptimal or lost response to rux; DIPSS >Int-2; platelets
>75 x 10°/L; >2 symptoms measurable (score >1) per MFSAF v4.0; RBC
TD (TD cohort) or spleen volume of >450 cc by CT/MRI (non-TD co-
hort). Pts treated with rux for >6 months and on a stable dose for >8 wks
prior to enrollment. Rux dose escalation is not allowed during the study.
Primary endpoints: TD cohort: TD to TI (transfusion independence) [de-
fined as no transfusion for 12 wks per IWG-MRT criteria]; non-TD co-
hort: SVR35 response (=35% spleen volume reduction) at wk 24.
Secondary endpoints: TSS50 response (>50% total symptom score re-
duction) per MFSAF v4.0 at wk 24, safety and PK. As of 29 Sep 2020,
52 pts were treated in the TD cohort (median treatment duration 30 wks,
range: 1, 166 wks). 36% (13/36) of TD pts converted to TI 12 weeks. At
wk 24, 21% (7/33) pts achieved SVR35 (median % change from base-
line: -19%, range: -54%, 48%), and 46% (15/33) pts achieved TSS50
(median % change from baseline: -58%, range: -100%, 24%). In non-
TD cohort, 26 pts were treated (median treatment duration 51 wks, range:
2, 111 wks). At wk 24, 29% (6/21) pts achieved SVR35 (median %
change from baseline: -17%, range: -90%, 16%), and 38% (8/21) pts
achieved TSS50 (median % change from baseline: -45%, range: -100%,
22%). 78 pts were evaluable for safety across the TD and non-TD co-
horts. Median exposure was 45 wks. The most common hematological
treatment-emergent adverse events (TEAEs) of any grade were throm-
bocytopenia (45%, >Gr3: 23%) and anemia (14%, >Gr3: 10%). Early
clinical data indicate that CPI-0610 as “add-on” to rux is generally well
tolerated. The combination therapy provided clinical benefits in most pts
as assessed by SVR, and symptomatic responses. In addition, conversion
to TI was also observed in TD patients.
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DIFFERENTIAL TREATMENT STRATEGY IN POLYCYTHEMIA
VERA PATIENTS WITH STABLE SUBOPTIMAL RESPONSE TO
HYDROXYUREA: CLINICAL CORRELATIONS AND IMPACT ON
SURVIVAL
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Hydroxyurea (HU) is the most used cytoreductive therapy (tx) for pa-
tients (pts) with polycythemia vera (PV). However, many pts may have
suboptimal responses (SubOR) to HU. After HU, Ruxolitinib (RUX)
may achieve significant responses. The “PV-NET” retrospective study
collected 882 WHO2016-defined PV pts in 22 Hematology Centers to
investigate if: 1)SubOR influences overall survival (OS); 2)type of
SubOR drives 2nd-line tx; 2)RUX switch affects OS. Among the 662 pts
who received HU for >3 mos, 195 had a complete response (CR), while
467 (70.5%) a SubOR (WBC/PLT count >10/400x10°/1 or need for phle-
botomies (PHL) or splenomegaly/symptoms persistence/occurrence at
maximum tolerated dose). The index date (ID) was set at 3 mos from
HU start (Barosi G et al, BJH 2009). 152 pts (22.9%) had >1 HU-related
toxicity, comparably in CR and SubOR (p=0.51). Compared to SubOR,
CR pts were older (p<0.001), more frequently females (p=0.003), and
less frequently had splenomegaly/symptoms (p=0.001) and JAK2V'7F
>50% (p=0.004). HU dose >1 g/d was more used in CR pts (47.5% vs
27.8% in SubOR, p=0.001) but resulted in higher toxicity (33.3%vs 17%,
p=0.001).
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Figure 1.

No association was found between response and HU doses >1.5 or >
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2g/d. SubOR consisted of: uncontrolled WBC/PLT (n.254, 54.4%), PHL
need (n.233, 49.9%), failure to reduce splenomegaly (n. 151, 32.3%) or
PV-related symptoms (n.199, 42.6%). Overall, 140 (30%) SubOR pts
switched to RUX (HU-RUX) while 327 (70%) continued HU (HU-
alone). Uncontrolled myeloproliferation (HR 2.92, p=0.005),
splenomegaly (HR 2.59, p=0.003) and symptoms (HR 1.91, p=0.040)
significantly predicted an early RUX switch. PHL need (HR 1.89,
p=0.004) was also associated with a late (>24 mos) switch. At 12 mos,
22.2% of HU-RUX pts were in CR. OS of SubOR was comparable to
CR pts after age adjustment (86.8% vs 89.9% at 10 yrs from ID, p=0.33).
In SubOR pts, age >65 (HR 11.6, p<0.001) and uncontrolled
splenomegaly (HR 3.7, p=0.001) predicted a lower OS, while RUX
switch correlated with better OS (HR 0.10, p=0.003) (Figure 1). This
study highlights the real-world use of low-dose HU, with delayed tx
change in SubOR. Notably, baseline absence of splenomegaly/symp-
toms, JAK2V6'F burden <50% and use of HU dose >1 g/d were associ-
ated with CR. Finally, RUX switch achieved significant responses and
was associated with longer OS. A more careful management of HU and
particularly of SubOR pts may improve outcome in PV.
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A MOLECULAR-BASED MODEL TO PREDICT MYELOFIBROSIS
PROGRESSION IN PATIENTS WITH 2016-WHO DEFINED
ESSENTIAL THROMBOCYTHEMIA
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Background: Essential thrombocythemia (ET) is associated with an
increased risk of thrombosis (thr) and progression to myelofibrosis (MF).
Thrombosis risk stratification model (IPSET) is based on variables in-
cluding age >60y, history of thr, JAK2V617F genotype and cardiovas-
cular risk factors.

Aim and methods: Aim of this study was to develop a simple, muta-
tion-based, score, to predict MF progression in WHO-2016 defined ET
pts. In Florence database (training cohort), 718 pts (65.6% JAK2, 12.8%
CALR1, 7.1% CALR2, 3.6% MPL and 10.9% triple-negative-TN) were
identified. All JAK2 pts were annotated for variant allele frequency
(VAF).

Results: Median age at diagnosis was 57.9y (range 12.9-92.9), women
were 64.8%. Median FU was 106.4 months (6.1-421.6) during which 53
pts (7.4%) progressed to MF (23 JAK2, 20 CALR1,4 CALR2,5 MPL, 1
TN; p<0.0001), and 106 pts (14.8%) died. Palpable splenomegaly was
present in 97 (13.5%) patients. 43 (6%) and 235 (33.1 %) patients had
constitutional and microcirculatory symptoms, respectively. Univariate
analysis for MF-free survival (MFS) identified CALR1/MPL genotype
(p<0.0001, HR 3.8; 95% CI 2.2-6.6), as risk factor for MF progression.
JAK2V617F VAF as a continue variable was also correlated with a higher
risk of MF (p=0.002; HR 1; 1-1.1). AROC curve was used to determine
the best JAK2 VAF cut-off level predicting MF progression; the curve
showed an AUC of 0.76, and the best VAF value was 35%. Accordingly,
we divided JAK2 cohort in those with a VAF <35% (77.3%) and >35%
(22.7%), the latter displayed a higher risk for MF progression in univari-
ate analysis (Figure 1A; p<0.0001; HR 5.9; 2.4-14.4). Therefore, a two-
tiered molecular based model was develop identifying high molecular
risk patients (JAK2VAF>35%/CALR1/MPL; 34.7% of total) and low
molecular risk patients (JAK2VAF<35%/CALR2/TN; 65.3%), (Figure
1B, p<0.0001; HR 6.1; 3.2-11.7) with respective rate of MF evolution
of 8% and 1.2% at 10 yrs. The predictive accuracy of the training set
was confirmed in external validation cohort of 410 pts from Rome
(p<0.01) and 479 from Mayo Clinic, Rochester (p<0.01).
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Conclusions: This model, based on simple molecular variables that
are routinely required by WHO criteria, identified a high-risk category
for MF progression among 2016-WHO defined ET pts.
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SINGLE CELL ANALYSIS OF CLONAL ARCHITECTURE IN
LEUKEMIC TRANSFORMATION OF MYELOPROLIFERATIVE
NEOPLASMS (MPN)

L. Calabresi, G. Rotunno, C. Mannarelli, F. Gesullo, S. Romagnoli,
G. Coltro, A. Atanasio, A.M. Vannucchi, P. Guglielmelli

CRIMM, Center of Research and Innovation of Myeloproliferative Neo-

plasms, Azienda Ospedaliera Universitaria Careggi and Department of
Experimental and Clinical medicine, University of Florence, Florence,

Italy

Background: Evolution to acute myeloid leukemia (SAML) occurs in
15-20% of MPN, it is largely unresponsive to conventional therapy and
prognosis is extremely poor. A restricted set of mutations is associated
to leukemic evolution (Vannucchi, 2013; Tefferi, 2016), however, the
molecular mechanisms underlying progression to AML have not been
defined yet. Bulk next generation sequencing (NGS) cannot resolve mu-
tation co-occurrence in the same cell nor elucidate the order of mutations.
Aimed at resolving clonal architecture during leukemic progression of
MPN, we performed whole exome (WES) and single-cell sequencing
(SCS) on paired samples (chronic (CP)/blast phase (BP)).

Patient #1

Clonal Phylogeny.

Patient #2

clonal Phylogeny

Figure 1.

Methods: We analyzed 12 MPN patients who progressed to SAML.
Paired CD34+ cells samples (CP/BP) were subjected to WES and vali-
dated by NGS. Concurrently, in five paired samples a targeted SCS for
45 myeloid genes was performed using the Mission-Bio Tapestri plat-
form.

Results: On average 60.000 variants we identified by WES that were
unique to BP compared with CP. However, evolution to BP was not as-
sociated with recurrent abnormalities. By SCS, of the 5 paired samples,
a total of 57375 single cells were sequenced (average 5216, range 2344-
8268) with an average of 29628 reads per cell (range 17590-40269) and
coverage of 104X (range 56-215). SCS was able to identified 14 low-
frequency variants not detected in bulk analysis; however, it failed to
discriminate homopolymeric regions including the ASXL1 G646Wfs*12
and 5 variants not covered by the target myeloid-genes panel. We found
a significant correlation between variant allele frequency (VAF) from
the 2 methods (R =0.84, p<.0001). Driver mutation in CP became unde-
tectable during progression in BP. For all patients we are able to distin-
guish at least 4 mutated clones and in 3 cases the dynamics of the clones
allowed to identify the ones responsible for evolution to SAML. Among
these, in all but one, the leukemic clones were already detectable at low
frequency (<2%) at CP and became dominant in the BP (FIG.1), but were
missed by bulk NGS analysis.

Conclusions: Although bulk NGS is highly informative, only SCS ac-
curately resolves clonal architecture and complexity, identifying rare
clones and their dynamics. Moreover, custom panel, rather than com-
mercial ones, might be more effective to avoid misidentification of in-
formative variants. Overall, our findings provide insights into the
pathogenesis of AML transformation of MPN.
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A DIGITAL DROPLET PCR CUT-OFF TO IDENTIFY POTENTIAL
CHRONIC MYELOID LEUKEMIA PATIENTS CANDIDATE TO
TREATMENT DISCONTINUATION AND MAINTAINANCE OF A
TREATMENT-FREE REMISSION

G. Colafigli, S. Pepe, E. Scalzulli, G. Maestrini, G. Ciotti,
D. Diverio, M. Martelli, R. Foa, M. Breccia

Dipartimento di Medicina Traslazionale e di Precisione, Universita
Sapienza di Roma, Italy

Discontinuation has become a new therapeutic endpoint in chronic
myeloid leukemia (CML). Unfortunately, about 50% of patients experi-
ence loss of major molecular response (MMR). Sustained treatment-free
remission (TFR) is based only on the median duration of TKI treatment
and sustained stable deep molecular response evaluated by RQ-PCR. We
evaluated retrospectively a series of CML patients in deep MR who at-
tempted a TFR with the aim of finding a droplet digital PCR (ddPCR)
cut-off predictive of a low rate of molecular recurrence free-survival
(MREFS) after discontinuation. Fifty-seven patients, female prevalence
(64.9%) and a median age of 47 years (range 21-82) at diagnosis, dis-
continued treatment in a real-life setting. Sokal score stratification iden-
tified 31 patients (54%) as low risk, 22 (38.5%) as intermediate and 4
(7%) as high risk. Thirty-eight patients (67%) carried the b3a2 type of
transcript, whereas 19 (33%) the b2a2 type. Seventeen patients received
previously interferon-alpha (IFN) (median duration 25 months). Median
duration of TKI treatment was 13.8 years. The median duration of deep
MR was 2.7 years. Forty-six patients (80.7%) attempted discontinuation
after first-line treatment and 11 (17.5%) after subsequent lines (39 pa-
tients had received imatinib, 6 patients dasatinib, 12 nilotinib). Fifteen
patients (26%) relapsed at a median time of 4.4 months with a MRFS of
68.6% at 30 months. The 57 cases were tested by ddPCR prior to treat-
ment discontinuation: 31 (54.4%) were ddPCR-negative and only 4 of
them relapsed (13%), while 26 (45.6%) proved ddPCR-positive and 13
(50%, p=0.002) relapsed. To optimize the use of ddPCR as a possible
tool to predict the success of treatment discontinuation we applied a ROC
curve analysis to detect a cut-off of molecular residual disease that can
better identify candidates to TFR. We obtained an AUC of 68.7%
(95%CI 53.1-84.4) and identified a cut-off value of 0.001 copies/pul
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(cp/pl) (Figure 1). Sensitivity, specificity, positive and negative predic-
tive value were 73.3%, 64.3%, 42% and 87%, respectively. Before stop-
ping the TKI, 4/15 (27%) relapsed patients had a molecular residual
disease <0.001 cp/plvs 11/15 (73%) with >0.001 cp/ul (p<0.001).

In conclusion, ddPCR can be a more sensitive and accurate method
for the detection of molecular residual disease prior to treatment discon-
tinuation. The proposed cut-off value should be validated in a large co-
hort of CML patients considered eligible to stop TKI treatment.
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WIDE LOSS OF B-CELL ANTIGENS AS A NEW ESCAPE MECH-
ANISM AFTER CD19-DIRECTED CAR-T CELLS IN DIFFUSE
LARGE B-CELL LYMPHOMA

L. Falini', V.M. Perriello!, L. Ruggeri!, S. Ballanti!, S. Saldi?,
R. Moretti®, C. Quintarelli*, A. Pierini', E. Tiacci', C. Aristei?, R. Foa’,
A. Velardi', F. Locatelli*, L. Brunetti!, B. Falini'

! Institute of Haematology, Centro Ricerche Emato-Oncologiche CREQ),
Ospedale S. Maria della Misericordia, University of Perugia; ° Radiation
Oncology Section, University of Perugia and Perugia General Hospita;
3Department of Radiology, Santa Maria Della Misericordia Hospital,
‘Department of Pediatric Hematology and Oncology, Bambino Gesu
Children’s Hospital,; *Hematology, Department of Translational and
Precision Medicine, ‘Sapienza’ University, Italy

Chimeric antigen receptor (CAR) T-cells targeting CD19 represent a
promising therapeutic strategy in B-cell malignancies. However, about
60% of Diffuse Large B-cell Lymphoma (DLBCL) patients do not respond
or relapse after CAR-T cells, mainly due to high tumor burden and/or low
T cell fitness. A significant percentage of B lymphoblastic leukemia (B-
ALL) relapses are CD19-negative, indicating a tumor escape mechanism
from the immunological pressure driven by CD19-directed CAR-T cells.
Molecular mechanisms of CD19 loss have been well studied in B-ALL
and include nonsense/frameshift mutations (usually mapping to exons 2
to 5) disrupting the epitope conformation targeted by CAR-T cells, mis-
sense mutations retaining CD19 in the endoplasmic reticulum (in-frame
insertion in exon 2) and noncoding mutations causing intron retention.
Conversely, the mechanism of CD19 loss in DLBCL remains poorly un-
derstood, due to the difficulty to study small needle biopsies. In at least
one patient, splice sites noncoding mutations were reported.
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Figure 1. Disease assessment by PET-CT scan before and after CAR-T-cell
treatment (A). IHC panels of E.E. and CD19, CD79%a and CD72b before CAR-T-
cell therapy (left) and at relapse (right} (B). IGV plots of CD19 and CD79%
expression levels studied by RNA-sequencing before and after CAR-T-cell
therapy. Each line represents one technical replicate.

Figure 1.

Here, we describe for the first time a new mechanism of CD19 escape
to CD19-directed CAR-T cells (Tisa-cel) in a 67-year-old male patient
with refractory DLBCL transformed from follicular lymphoma. PET-CT
scan performed 4 weeks post CAR-T cells revealed >90% reduction in
all tumor abdominal masses but, unexpectedly, 3 months later, PET-CT
documented a new retroperitoneal mass. Immunohistochemistry of the
tumor needle biopsy showed large tumor cells lacking the typical CD19,
CD20, CD22 and CD79a B-antigens, that were instead detectable before
CAR-T therapy. Notably, CD79b was the only B-cell antigen to remain
expressed together with the B-cell transcription factor PAXS. RNA-se-
quencing of paired samples before CAR-T cell therapy and at relapse,
showed the absence of mRNAs translating for all B-cell antigens with
the exception of CD79b, indicating a complete loss of expression rather
than epitope alternative splicing. Results of whole exome sequencing are
ongoing and will be presented. This extraordinary case highlights the
importance of investigating the nature of relapse after anti-CD19 CAR-
T cells in DLBCL. Interestingly, the wide loss of B-cell antigens with
preservation of PAX5 observed in our case is reminiscent of what oc-
curring in Hodgkin lymphoma. Moreover, our results point to the im-
portance of developing novel anti-CD79b CAR-T cells as salvage
therapy for DLBCL relapsing as CD19-negative tumors after anti-CD19
CAR-T cells.
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RITUXIMAB, BENDAMUSTINE, AND CYTARABINE (R-BAC)
COMPARED WITH RITUXIMAB AND BENDAMUSTINE (BR) IN
PREVIOUSLY UNTREATED ELDERLY PATIENTS WITH MANTLE
CELL LYMPHOMA (BE-VE-BAC STUDY)

G. Bega!, J. Olivieri?, M. Riva®, G. Scapinello*, R. Paolini,
S. Finotto®, R. Sartori’, E. Lucchini®, G. Guandalini', D. Facchinelli?,
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Santa Maria della Misericordia, *Cell Therapy and Hematology, San
Bortolo Hospital; *Hematology and Clinical Immunology Unit, Univer-
sity of Padova, ’Oncohematology, Santa Maria della Misericordia Hos-
pital; *Oncology 'Unit, Department of Oncology, Istituto Oncologico
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Both rituximab plus bendamustine (BR), and rituximab, bendamus-
tine, and cytarabine (R-BAC) are considered suitable induction therapies
in elderly patients with mantle cell lymphoma (MCL) not candidate to
autologous transplant. A direct comparison between the two regimens
has never been performed. With this multicenter retrospective observa-
tional study, we compared the outcome and the safety features of patients
with newly diagnosed MCL, treated with BR or R-BAC between 2009
and 2020 in 8 Departments from north-east of Italy. Primary endpoint
was 2-years progression-free survival (PFS). All patients included had a
minimum follow-up of 12 months since start of treatment. Inclusion bias
were estimated by a propensity score stratified by gender, age, MCL mor-
phology, and MIPI score. 180 patients with MCL with a median age of
72 years (range 53-90) were retrospectively analyzed. According to our
propensity score calculation, the probability of receiving R-BAC was
higher in younger patients (P<0.0001), but no other significant difference
in the distribution of above mentioned prognostic variables was observed
between the two groups. We limited our survival analysis to patients with
80 years or less, which allowed us a fair comparison between the two
groups (P=NS). This cohort included 155 patients (53 BR, 102 R-BAC)
that represented the subjects for the present analysis. Of them, 109 (70%)
were males, MIPI was elevated in 63%, 11% had blastoid or pleomorphic
morphology, and median follow-up was 46 months (range 12-133). Pa-

haematologica | 2021; 106(s3) | 67



Posters

tients treated with R-BAC achieved CR in 91% of cases, as compared
with 60% for BR (P<0.0001). The 2-years PFS was 87%+3% and
64%+7% for R-BAC and BR, respectively (P=0.001, Figure 1). Median
overall survival (OS) was 121 months for R-BAC and 78 months for BR
(P=0.08). MIPI score was the only predictive significant variable both
in terms of PFS and OS. R-BAC was associated with significantly more
pronounced grade 3-4 thrombocytopenia than BR (55% versus 18%). R-
BAC doses were frequently reduced (2 days schedule in 38%) as com-
pared to the original scheme. The BE-ve-BAC study indicates that
R-BAC, even when administered in the 2-days schedule or with attenu-
ated dose, is associated with significantly prolonged 2-years PFS than
BR in elderly patients with previously untreated MCL. As hypotesized
hematological toxicity was significantly higher for the latter regimen as
compared to BR. Our results will need confirmation in prospective set-
tings.
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GUT MICROBIOTA ROLE IN THE RESPONSE TO CHECKPOINT
INHIBITOR TREATMENT IN PATIENTS WITH RELAPSED/RE-
FRACTORY HODGKIN LYMPHOMA: AN INTERIM ANALYSIS OF
THE MICRO-LINF STUDY

B. Casadei'?, S. Guadagnuolo!?, M. Barone®, S. Turroni*, L. Argnani'?,
P. Brigidi®, P.L. Zinzani'?

Dipartimento di Medicina Specialistica, Diagnostica e Sperimentale,
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Bologna, Istituto di Ematologia “Seragnoli”’; *Department of Medical
and Surgical Sciences, University of Bologna, *Department of Pharmacy
and Biotechnology, University of Bologna, Italy

Single-agent monoclonal antibodies targeting the immune checkpoint
PD-1 (programmed death 1) are an efficient and safe therapeutic option
in patients with relapsed/refractory B-cell lymphoma. However, many
patients progress or lose response to anti-PD1. Recent studies have high-
lighted the role of the gut microbiota (GM) in influencing the response
to chemo-immunotherapeutic agents. Here we hypothesize that the GM
dynamics in B-cell lymphoma patients during anti-PD1 therapy correlate
with treatment response. From December 2017 to December 2020 we
enrolled 17 patients (12 with classical Hodgkin lymphoma [cHL] and 5
with primary mediastinal B-cell lymphoma) treated with anti-PD1 due
to relapsed/refractory disease. Feces were collected at baseline, before
each therapy cycle, at response assessment (during both therapeutic
course and follow-up) and for grade>2 adverse events, and profiled
through Illumina sequencing. At each time point, patients compiled a 7-
day weighted food intake record that was analyzed by M¢taDieta
(METEDA). We report the results of the first 6 patients enrolled, all af-
fected by cHL. Median age was 31 years (range 26-71), 5 patients were
female. Five patients were refractory to the last therapy, with a median
of previous treatments of 3 (range 3-5). All patients discontinued treat-
ment: 3 due to disease progression; 2 achieved complete remission and
interrupted to consolidate with autologous stem cell transplantation; the
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last due to grade 3 adverse event despite partial remission. The median
number of anti-PD1 cycles was 15 (range 7-18). The baseline GM sep-
arated from that of age/gender-matched healthy controls, being enriched
in the pathobiont Collinsella while depleted of health-associated taxa,
e.g. Faecalibacterium, Ruminococcus, Coprococcus and Roseburia
(p<0.05). The GM dynamics along anti-PD1 treatment were distinct in
relation to the therapeutic response, with greater temporal variability of
alpha diversity in responders. The latter consumed more fat and fewer
carbohydrates. The GM of patients with relapsed/refractory B-cell
Hodgkin lymphoma is dysbiotic and shows distinct trajectories during
anti-PD1 treatment, closely related to the therapeutic response.
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RITUXIMAB PLUS BENDAMUSTINE AND CYTARABINE
(R-BAC) IN ELDERLY PATIENTS WITH NEWLY DIAGNOSED
MANTLE CELL LYMPHOMA: LONG TERM FOLLOW-UP
RESULTS OF A PHASE 2 STUDY FROM THE FONDAZIONE
ITALIANA LINFOMI
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*Hematology 'U, Department of Molecular Biotechnologies and Health
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Senese & University of Siena; "' Department of Translational and Preci-
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The activity of the combination of rituximab, bendamustine, and low
dose cytarabine (R-BAC) was evaluated in a phase 2 multicentre trial
from the Fondazione Italiana Linfomi (FIL RBACS500) in previously un-
treated patients with mantle cell lymphoma (MCL) who were not eligible
to stem cell transplant. Fifty-seven patients (median age 71 years, range
61-79) were recruited and treated with 4 to 6 cycles between 2012 and
2014. Despite some concern in terms of hematological toxicity, the R-
BAC regimen was associated with high complete remission (CR) rate
(91%), 2-years overall survival (OS) of 86% (74-93), and 2-years pro-
gression free survival (PFS) of 81% (68-89). Here, we present long-term
survival outcomes. After 7 years of median follow-up (86 months, range
57-107), the median OS and PFS for all patients were not reached (Figure
1A and 1B). The 7-years PFS and OS rates were 56% (95%CI 41-67)
and 63% (95%CI 46-72), respectively. Patients who achieved CR (n=53)
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had a 7 years PFS of 59% (95% CI 44-71), with the curve that appears
to plateau after 6 years. Adverse predictive factors affecting PFS were
blastoid morphology (p<0.05), elevated Ki67 > 30% (p<0.05), and fail-
ure to achieve CR after 2 cycles (p=0.03). Early-progression of disease
(<24 months from start of R-BAC) was associated with impaired overall
survival (p<0.05). Eight patients (14%) developed a secondary neoplasia:
1 parotid heteroplasia, 1 parotid nodular hyperplasia, 1 prostate cancer,
1 bladder cancer, 1 larynx, 1 thyroid cancer, 1 lung cancer and 1 sec-
ondary acute myeloid leukemia. Among the 25 relapsed patients, 8 did
not receive any other treatment. Six had Ibrutinib monotherapy as second
line, of whom 4 responded (3 are still in CR), 4 had CHOP or CHOP-
like regimens with only partial responses. As per protocol, 23 patients
with available marker at diagnosis were followed-up for minimal resid-
ual disease (MRD) with ASO-droplet digital polymerase chain reaction
(D-PCR). The 4 patients with MRD persistence at the end of induction,
either in peripheral blood or bone marrow, had significantly worse 7
years-PFS (p<0.05 for them both). In conclusion, in elderly patients with
newly diagnosed MCL, R-BAC showed sustained efficacy over time,
which compared favorably with any other reported immuno-chemother-
apy regimen (with or without maintenance) in similar populations. With
amedian OS exceeding 60% after 7-years this regimen has significantly
impacted on the life-expectancy of elderly patients with MCL.
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POLATUZUMAB VEDOTIN PLUS BENDAMUSTINE AND RITUX-
IMAB (POLA+BR) IN RELAPSED/REFRACTORY DIFFUSE
LARGE B-CELL LYMPHOMA (R/R DLBCL): UPDATED RESULTS
OF A PHASE IB/1l RANDOMIZED STUDY AND PRELIMINARY
RESULTS OF A SINGLE ARM EXTENSION
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In the randomized arm of the GO29365 Ph Ib/II study
(NCT02257567) Pola+BR improved progression-free survival (PFS) and
overall survival (OS) vs BR alone in patients (pts) with R/R DLBCL
(Sehn et al. 2020). A Ph II extension (Ext) cohort of pts receiving
Pola+BR was later included. We report updated data from the random-
ized Ph II arms and Ext cohort. Pts with R/R DLBCL were aged >18
years and stem cell transplant-ineligible. Pts with Gr >1 peripheral neu-
ropathy [PN] were excluded. Pola+BR efficacy/safety was assessed with
Pola 1.8mg/kg IV and 6 cycles of BR. Primary endpoint was complete
response (CR) by PET-CT (modified Lugano) at end of treatment (EOT).
Secondary endpoints were objective response rate (ORR), best objective
response (BOR), duration of response (DOR), PFS, OS, and safety (end-

points assessed by independent review committee; IRC). Median fol-
low-up on Jan 2, 2020, for Pola+BR pts was 42.9 months (mo; random-
ized N=40), and 9.7 mo (Ext N=106). Baseline characteristics (Table 1)
were similar in the study groups. In the randomized Pola+BR arm, 6 pts
(15%) had a DOR of >24 mo (range, 26.6-38.6). In the randomized co-
horts (Pola+BR vs BR), median (m) PFS (95% CI) was 9.2 (6.0-13.0) vs
3.7 (2.1-4.5) mo (HR 0.2-0.7); mOS (95% CI) was 12.4 mo (9.0-32.0)
vs 4.7 (3.7-8.3) (HR 0.4; 0.2-0.7) (Figure). In the Ext cohort (N=106),
PET-CR at EOT was 39.6% (n=42; 30.3-49.6; Table 2), consistent with
the randomized Pola+BR arm (16/40; 40.0%); BOR rate was 56.6% and
best CR was 52.8%. mPFS and mOS (95% CI) were 6.1 mo (5.1-8.0)
and 11.0 (8.3—14.2), respectively; however, OS was not mature. In all
Pola+BR pts (N=152), mPFS and mOS in primary refractory (n=97) vs
non-primary refractory (N=55) were 4.8 vs 12.6 mo and 7.8 vs 32 mo; re-
fractory to last treatment (N=116) vs non-refractory (N=36), 5.3 vs 14.2
mo and 9.1 mo vs not reached; 1 (N=50) vs >2 (N=102) prior therapies,
10.4 vs 6 mo and 14 vs 9.5 mo, respectively. There were no new safety
signals with Pola+BR. In all pts receiving Pola+BR, 121/151 (80.1%)
had Gr 3—4 AEs (mainly cytopenias), 84 (55.6%) had serious AEs and
18 (11.9%) had Gr 5 AEs (mainly infections). 46 (30.5%) pts had PN
events of any grade. 4 (2.6%) pts had secondary malignancies. The im-
provement in PFS and OS seen with Pola+BR vs BR persisted with ad-
ditional follow-up. Efficacy was consistent in the Ext cohort and
randomized Pola+BR arm. These data confirm that Pola+BR is effective
for pts with R/R DLBCL.
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Figure 1. Baseline characteristics.
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Introduction: The majority of patients (pts) with aggressive B lym-
phoma (aL) are older than 60, and their prognosis is poor when the dis-
ease is resistant or relapsed (R/R) after first-line therapy. Standard
second-line treatment usually consists of platinum-containing regimens
and autologous transplantation (ASCT), but not all elderly pts are eligible
for this therapy. Simplified geriatric assessment (sGA) has recently been
used to identify elderly lymphoma pts fit for intensive first-line treatment
and could also be used in subsequent lines to identify pts FIT to high-
dose therapies.

Table 1. Patient Characteristics.

ABMT as prot No ABMT
N (%) N (%) p-value
Gender F 12 (44) 21 (48) 0.808
Age 270y 15 (56) 25 (58) 1.00
DLBCL 24 (89) 42(98) 0.291
Stage III-IV. 18 (75) 34(83) 0.526
B-symptoms 5(21) 5(12) 0.479
ECOG PS0-1 0 3(8) 0.281
IP13/5 12 (50) 23(57) 0.611
Time to 1st progression, <12months 19 (70) 36 (84) 0.236
Treatment R-DAHP 18 (67) 30(70) 0.797
Tab.1b Outcome Age 65-69 Age 70+
N (%) N (%) p-value
Response Pre phase, ORR 16 (53) 15 (37) 0.228
ASCT as protocol 12 (40) 15 (37) 1.00
2-yr 0S, % (CI95) 69 (45-84) 61 (42-76) 0.672
2-yr PFS, % (95CI) 30 (13-48) 37 (22-53) 0.796

Aims and Methods: This prospective multicenter observational study
was designed to evaluate the feasibility and tolerance of ASCT after sec-
ond line treatment in pts aged 65-75 years (y) with R/R aL and FIT to
sGA. Salvage regimens containing platinum (RDHAP, RICE) or gemc-
itabine were used; stem cell harvest was performed after 1 or 2 cycles
and pts with at least partial response (PR) after 3 cycles and FIT to a sec-
ond sGA underwent ASCT with BEAM or FEAM conditioning.

Results: From May 2014 to August 2019, 75 pts were enrolled from
16 FIL centers and 70 considered eligible. Twenty-seven pts underwent
ASCT, a median of 5.6x10"6/kg CD34 were infused. The clinical char-
acteristics of the pts are shown in table 1a, there were no differences be-
tween pts reaching ASCT or not. Overall, the most common grade 3-4
non-haematological adverse events were gastrointestinal (11%) and in-
fectious (9%). Forty-three pts did not perform ASCT because: progres-
sive (32) or stable (4) disease, death (1 cardiac event and 1 septic shock),
personal or clinician choice (4/1). With a median follow up of 31 months
(range 1-62), 2y overall (OS) and event free survival (EFS) by intention
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to treat were 65% (95%CI:50-76%) and 34% (95%CI:22-46%) respec-
tively. After ASCT OS and EFS were 79% (95%CI:31-86%) and 56%
(95%CI:32-75%), respectively, without difference according to age
(table 1b): twenty-four (89%) pts achieved CR and 3 progressed and died
after 1-8 months.

Conclusions: This study confirms the feasibility and efficacy of ASCT
program in R/R elderly pts with aL selected with sGA. Only a minority
of pts can benefit from this procedure due to poor response to salvage
treatment. These data may constitute a comparative parameter for eval-
uating the effectiveness of other second-line therapies (CAR-T, bispecific
antibodies, biological drugs) in the near future.
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Options are limited for patients with relapsed or refractory (R/R) pe-
ripheral T-cell lymphoma (PTCL) for whom the median overall survival
(OS) and progression free survival (PFS) are less than 6 months. Only
four agents are FDA-approved for the treatment of R/R PTCL including
pralatrexate, romidepsin and belinostat and the objective response rate
(ORR) is 25-30% with limited duration of response (DoR) is. For a spe-
cific subtype of PTCL, namely R/R systemic anaplastic large-cell lym-
phoma, single-agent brentuximab vedotin (BV) treatment resulted in an
86% ORR and a 57% complete response (CR) rate. We conducted a
phase 2 study to determine the antitumor efficacy of single-agent BV as
measured by overall ORR in R/R CD30+ PTCL patients (PTCL not oth-
erwise specified, AITL and transformed mycosis fungoides). The sec-
ondary endpoints were: DoR, CR rate, PFS, OS, disease free survival
and type, incidence, severity, and relatedness of adverse events. Addi-
tional endpoint was the correlation between CD30 expression in patients’
biopsy at baseline and response after BV. ClinicalTrials.gov Identifier:
NCT02497131. Twenty-five patients were enrolled and 23 received at
least one BV infusion (median 5, range 2-16). There were 10 females,
18 patients were in stage IV and 16 subjects were refractory to the last
therapy. Median number of therapies received prior to BV was 2 (range
1-6). Final ORR was 28.6%, with 3 CR. CR patients were 2 PTCL not
otherwise specified and 1 AITL with response duration of 3.3, 4.5 and
10.7 months, respectively. Best response was achieved at the III cycle.
Median PFS was reached at 4.4 months, median OS at 11.4 months and
median DoR at 3.4 months, respectively. No correlation between CD30
expression (centrally reviewed) and type of response was observed.
Twenty-one hematological toxicities occurred in 12 patients, 14 of them
were grade >3. Among extra-hematological toxicities (3.5% grade >3),
7 were serious adverse events (SAE). To note, 6 out of 7 SAE were lung
infection/pneumonia. Five episodes of mild peripheral neuropathy oc-
curred in 4 patients. In terms of response, the ORR and PFES in this trial
are comparable to those in similar populations studied with both recently
approved agents, such as pralatrexate and romidepsin, and with the other
phase 2 study on BV. The ORR and the OS of in the present study places
BV among the active agents for PTCL. Safety concerns emerged about
infections, claiming for a strict monitoring for these toxicities.
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Two anti-CD19 chimeric antigen receptors (CAR) T cell, axicabtagene
ciloleucel [axi-cel] and tisagenlecleucel [tisa-cel]) were recently ap-
proved for relapsed/refractory (R/R) diffuse large B-cell lymphoma
(DLBCL) and primary mediastinal B-cell lymphoma (PMBCL) and real-
life data are still scarce in literature. Here, we report our real word expe-
rience in terms of efficacy, safety and outcome. Sixty-one patients (pts)
were screened, 37 of whom were leukapheresed and, to date, 28 pts re-
ceived CAR-T (4 pts are waiting for infusion while 5 ones obtained a
complete response [CR] with the bridging therapy). At time of writing,
24 pts are valuable for analysis. Fourteen pts received axi-cel and 10
ones received tisa-cel, based on slot production availability and histol-
ogy. Median age at therapy was 57 years (range 20-69), 17 (70.8%) were
males, 16 (66.6%) in stage III/IV. Bulky disease was present in 14 pts
(58.3%). The median number of previous therapies was 3 (1-7); 6 pts
(25%) failed a previous autologous transplantation and 20 (83.3%) ones
were refractory to the most recent therapy. Eighteen pts (75%) received
a bridging therapy. The median time from apheresis to CAR-T infusion
was 46 days (29-91). All pts received lymphodepletion with Flu-Cy. At
one months after the infusion, responses were as follows: 9 (37.5%) CR
and 9 (37.5%) partial response (PR), with an overall response rate (ORR)
of 75%. At three months after infusion 17/24 pts were valuable for re-
sponse: 10 (58.8%) CR and 3 (21.4%) PR, with an ORR of 76.4%. In
particular 3 pts converted from PR at 1 month to CR and 1 pts converted
from progressive disease (PD) at 1 month to PR. Two/24 patients were
already re-staged after 1 year and are still in CR. Progression free sur-
vival was 57.8 % and overall survival was 74.8% at 18 months, respec-
tively. Regarding toxicity, 20 (83.3%) pts developed cytochine release
syndrome of any grade (8.3% grade 3 or higher). Immune cell-associated
neurotoxicity syndrome (ICANS) of any grade occurred in 33.3% of pa-
tients (2.5% grade 3 or higher). One patients died due to ICANS grade
4. One patient experienced a hemofhagocytic syndrome histologically
documented and died due to PD. Hematological toxicity was observed
in 19 pts (79%) including neutropenia grade 3 or higher in 16 pts (66.6%)
without severe infection. Our real-life experience on CAR-T confirms
the efficacy reported in clinical studies and the manageability of the re-
lated toxicity.
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Background. In the FORTE trial, carfilzomib-lenalidomide-dexam-
ethasone-ASCT (KRd ASCT) improved progression-free survival (PFS)
vs KRd without ASCT (KRd12) or carfilzomib-cyclophosphamide-dex-
amethasone-ASCT (KCd ASCT). KR maintenance significantly im-
proved PFS vs R. The primary aim of this analysis was the impact of
treatment on PFS and 1-year sustained MRD negativity (1y-MRD neg)
rates according to patient (pt) risk based on cytogenetic data.

Methods. 474 newly diagnosed MM pts were randomized to
KRd ASCTvsKCd_ASCT vs KRd12 and, thereafter, to KR vs R main-
tenance. Subgroup analyses according to FISH assessed the impact of
each single high-risk (HiR) CA [dell7p, t(4;14), t(14;16), dellp and 1q
gain (3 copies) or amplq (>4 copies)] and that of combined HiR CA,
defining HiR and double hit (DH) by the presence of >1 HiR CA and >2
HiR CA, respectively. Standard risk (SR) was defined by the absence of
all CA.

Results. SR pts benefited from intensification with KRd_ASCT vs
KRd12 (HR 0.47, p=0.05) and KCd ASCT (HR 0.38, p=0.01), with a
4y PFS of 80%, 67% and 57%, respectively. In HiR pts, KRd_ASCT im-
proved PFS vs KRd12 (HR 0.6, p=0.04) and KCd_ASCT (HR 0.57,
p=0.01). The advantage with KRd ASCT vs KRd12 (HR 0.53, p=0.07)
and KCd_ASCT (HR 0.49; p=0.03) was also observed in DH pts. A PFS
benefit from KRd_ASCT vs KRd12 was observed in pts with del17p (HR
0.61, p=0.3), t(4;14) (HR 0.59, p=0.2) and 1q gain (HR 0.45, p=0.02),
while amplq pts had the worst outcome regardless of treatment
(KRd_ASCT vs KCd_ASCT, HR 1.16, p=0.73; KRd12 vs KCd_ASCT,
HR 1.34, p=0.45). KRd_ASCT induced similar 1y-MRD neg rates in SR
(50%), HiR (50%) and DH (47%) pts. Lower 1y-MRD neg rates were
observed with KRd12 in SR (36%), HiR (39%) and DH (25%) pts. With
KCd_ASCT, HiR (48% vs29%, p=0.04) and DH (48% vs 17%, p=0.03)
pts had significantly lower 1y-MRD neg rates than SR pts. 1y-MRD neg
pts showed similar 4y PFS regardless of risk status (SR, 87%, HiR 87%,
DH 83%) and treatment arm. KR improved PFSvs R in SR (3y PFS 90%
vs 73%, HR 0.42, p=0.06), HiR (3y PFS 69% vs 56%, HR 0.6, p=0.04)
and DH pts (3y PFS 67% vs 42%, HR 0.53, p=0.1). A benefit from KR
vs R was observed in pts with del17p (HR 0.59, p=0.37), t(4;14) (HR
0.59, p=0.3), 1q gain (HR 0.54, p=0.07) and dellp (HR 0.23, p=0.08).

Conclusion. KRd_ASCT and KR maintenance were highly effective
in SR, HiR and DH pts, with impressive 1y-MRD neg rates, 4y PFS from
diagnosis and 3y PFS from maintenance, thus supporting their use in
HiR pts.
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Introduction and aim. Multiple myeloma (MM) is generally preceded
by monoclonal gammopathy of undetermined significance (MGUS) and
smoldering MM (SMM). The ICOS/ICOSL interaction, an important
signaling pathway in the T/B cell crosstalk, also plays a role in the os-
teoclast function and in neoplastic angiogenesis. The aim of the present
study was to assess the biological and potentially prognostic role of ICOS
and ICOSL in plasma cell dyscrasia.

Methods: The study enrolled 204 patients with plasma cell dyscrasias
followed in a five-year period at our institution. Serum levels of soluble
ICOS (sICOS) and sICOSL, were assessed by ELISA. The mice MOPC-
21 and human RPMI-8226 myeloma cells and the NOD-SCID-IL2Rg-
null mice were used for in vitro and in vivo studies.

Results. Serum levels of sICOS and sICOSL were analyzed in 36
(17.6%) MGUS, 97 (47.5%) SMM, 71 (34.8%) MM, and 59 healthy con-
trols. Both sICOS and sICOSL were higher in MM than in MGUS and
SMM, whose levels were similar to controls (Figure 1A,B). sICOS was
higher in Salmon-Durie (SD)-II/III than SD-I (Figure 1C). Levels of
sICOS directly correlated with Beta-2-Microglobulin (B2M) levels
(p=0.025), M protein (p=0.0003), bone marrow plasma cells (p=0.00035)
and, inversely with Hb (p=0.0002). sSICOSL correlated with B2M level
(p=0.01) and total M protein (p=0.026). Levels of sICOS above the me-
dian value significantly associated with shorter overall survival (OS).
The optimized sICOS threshold of 40 pg/ml was the best cut-off for OS
in our cohort, that, at 36-months, was 67.2% for patients above the cut-
off and 89.2% for those below (p=0.00017) (Figure 1D). Multivariate
analysis showed that sSICOS levels above 40 pg/ml maintained an inde-
pendent association with an increased risk of death (HR 2.78, 95% CI
1.07-7.20, p=0.035) when adjusted for the SD staging system. Im-
munophenotyping analysis demonstrated that ICOS and ICOSL can be
expressed in myeloma cells. To assess the potential pathogenetic role of
ICOS/ICOSL interaction in MM we documented that ICOS-Fc, a recom-
binant soluble form of ICOS composed by the extracellular portion of
ICOS fused to the IgG1Fc portion, inhibited migration of ICOSL+
myeloma cell lines in vitro (Figure 1E) and growth of ICOSL+ MOPC-
21 myeloma cells in vivo (Figure 1F).

Conclusions: The ICOS/ICOSL system may represent a novel prog-
nostic and druggable biomarker that identifies MM patients with a more
aggressive disease for whom novel therapeutic strategies are needed.
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Background: Melphalan flufenamide (melflufen) is a first-in-class
peptide-drug conjugate (PDC) that targets aminopeptidases and rapidly
releases alkylating agents inside tumor cells. Melflufen has a mechanism
of action distinct from other alkylating agents (Slipicevic et al. AACR
2020. Abs. 1843). In the O-12-M1 (NCT01897714) and HORIZON (OP-
106; NCT02963493) studies, melflufen plus dex showed meaningful ef-
ficacy and a clinically manageable safety profile in pts with RRMM
(Richardson et al. Lancet Haematol. 2020;7:5; Richardson et al. J Clin
Oncol. 2020;Dec 9 [Epub]). This pooled analysis examines pts from
these studies exposed to prior alkylators.

Methods: Both the O-12-M1 and HORIZON studies included pts with
RRMM who received > 2 prior lines of therapy (LoTs) and had a primary
endpoint of overall response rate (ORR). Secondary endpoints included
progression-free survival (PFS) and safety. Data from the 2 studies were
pooled and analyzed according to previous exposure and refractoriness
to alkylators before study entry. Refractoriness to prior alkylator therapy
was defined as disease that failed to achieve a minimal response or pro-
gressed while on therapy, or within 60 d of last therapy.

Table 1. Efficacy by Subgroup.

ORR, Median PFS,

Patients n
% (95% Cl) (95% Cl), mo
Total 202 29.7(23.5, 36.5) 4.4(3.7-5.1)

Alkylator exposed | Alkylator refractory

0 NA 24 50.0 (29.1, 70.9) 7.1(3.7-9.0)
>1 0 62 33.9(22.3,47.0) 5.3(4.2-7.9)
1 1 a3 23.3(11.8, 38.6) 4.6 (3.0-6.5)
>2 1 40 35.0(20.6, 51.7) 3.7 (2.4-4.9)
>2 >2 33 9.1(1.9,24.3) 3.1(1.7-4.0)

Cl, confidence interval; mo, months; NA, not applicable; ORR, overall response rate;
PFS, progression-free survival.

Results: Of 202 pts (HORIZON: n = 157, cutoff January 14, 2020; O-
12-M1: n = 45, cutoff October 29, 2019), 178 (88%) had been exposed
to alkylators in > 1 prior LoT (see Table for subgroups). Pts exposed and
refractory to alkylators in > 2 LoTs had the highest number of pts refrac-
tory to an alkylator in the last LoT (61%), and 82% were refractory to
an alkylator within 12 mo of study entry. Meaningful response rates were
seen in all subgroups, except for pts who were exposed and refractory
to alkylators in > 2 prior LoTs (see Table 1). PFS trended toward being
shorter with higher exposure and refractoriness to prior alkylators. Re-
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sults should be interpreted with caution due to limited pt numbers. Grade
3/4 adverse events (AEs) were similar between pts exposed to prior alky-
lators (O-12-M1: 85%; HORIZON: 89%) and the overall population (O-
12-M1: 84%; HORIZON: 89%). The most common AEs were
hematologic, but were mostly reversible and clinically manageable. Non-
hematologic AEs were infrequent and primarily grade 1/2.

Conclusions: Melflufen in combination with dex showed meaningful
efficacy and a clinically manageable safety profile in pts with RRMM
exposed/refractory to prior alkylators.
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Multiple myeloma (MM) is a fatal malignant proliferation of antibody-
secreting bone marrow plasma cells characterized by a marked genomic
instability. The discovery of IncRNAs has added a further layer of com-
plexity to the pathobiology of the disease. NEAT1] is a highly expressed
IncRNA located at 11q13, retained in the nucleus where it forms the core
structural component of the paraspeckle sub-organelles. It may act as
transcriptional regulator for numerous genes, some of which involved in
cancer progression, and it has been reported to play a role in cellular
stress response. NEAT 1 silencing negatively regulates proliferation and
viability of MM cells and negatively affects the expression levels of
genes and active fraction of proteins involved in initial and crucial steps
of the Homologus Recombination (HR) pathway, highlighting NEAT1
as a pivotal player in the control of DNA integrity. Here, we evaluated
whether MM cells could gain survival advantages from the forced ex-
pression of NEAT1. We adopted a CRISPR/Cas9 Synergistic Activation
Mediator editing system to establish a NEAT1-forced expressing MM
cell line. NEAT1-forced expression, validated using qRT-PCR and
NEAT1-specif RNA-FISH approaches, did not resulted in significant
modulation of MM cells viability or growth rate. Furthermore, NEAT1-
forced expression affected the expression levels of two essential
paraspeckles proteins, NONO and SFPQ, both reported to be involved
in DNA damage response, by acting at post transcriptional level. Accord-
ingly, NEAT1-forced expression directly correlated with an increase in
both number and size of paraspeckle sub-organelles. Finally, the forced
expression of NEAT1 led to an upregulation of the active form of RPA32
and CHK2 proteins, suggesting a higher efficiency of HR pathway. These
results are in line with the lower sensitivity to Bortezomib, Carfilzomib,
and Melphalan observed in NEAT 1-forced expressing cells, allowing to
hypothesize that the NEAT1-mediated upregulation of key responder
proteins of the HR pathway could be considered a determinant of
chemoresistance in MM cells. Overall, we provided novel important in-
sights into the role of NEAT1 in DNA damage response, contributing to
shed light on one of the possible mechanism of action of this IncRNA
deregulated in MM. Our result, together with previous data, strongly sug-
gest that NEAT1 should be considered as a new potential powerful ther-
apeutic target for MM treatment.
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Background: Autologous stem cell transplant (ASCT) is currently
considered the golden standard treatment for newly diagnosed multiple
myeloma patients under the age of 65; however, strong evidence of fea-
sibility and safety of ASCT in elderly population is lacking and its role
is still controversial.

Aim: To evaluate safety and effectiveness of ASCT in elderly MM pa-
tients treated between 2010 and 2019 in our center.

Patients and Methods: 52 newly diagnosed MM patients were in-
cluded, 30 males and 22 females with a median age of 67 years (range
65-74). ISS was I in 21%, ISS II in 46%, ISS III 32%. Karyotype was
evaluated in 80% patients; of them, 7% presented high-risk karyotype.
Myeloma frailty score, ECOG, R-MCI and HCT-CI before ASCT were
calculated. Bortezomib-based regimens were adopted before ASCT in
most patients; conditioning regimen with Melphalan was administered
(100 or 140 or 200 mg/mq, according to clinical evaluation). A second
ASCT was performed on the basis of clinical response to the first proce-
dure and cryopreserved PBSC availability. Maintenance with Thalido-
mide or Lenalidomide was administered in a subset of patients.

Statistical analysis: COX regression model, log-rank test and Kaplan-
Meier estimator.

Results: Overall response rate (ORR) after induction was 96%, with
36% (19/52) CR, 50% (26/52) VGPR and 9% (5/52) PR. 68% of patients
were conditioned with Melphalan 200 mg/mq, 17% with 140 mg/mq and
15% with 100 mg/mq. 85% of patient underwent a single ASCT and 15%
double ASCT. Three months after the procedure, 86% patients reached
CR or VGPR, obtaining a significant response improvement (p=.006).
Median PFS and OS were 35 (95%CI 18-41) and 75 (95%CI 43-77)
months, respectively. No patients died because of TRM. In multivariate
analysis, disease status after induction was significantly related to better
PFS [HR 1.80 (95%CT 1.03-3.14); p=.038] and OS [HR 2.04 (95%CI
1.05-3.96); p=.034]; similarly, disease status after ASCT strongly im-
pacted on PFS [HR 5.22 (95%CI 2.17-12.57); p=.000] and OS [HR 4.40
(95%CI 1.75-11.08); p=.001]. Factors related to patient (age, frailty
score, HCT-CI or R-MCI, ECOQ), disease (ISS, karyotype) and treat-
ment (ASCT number, maintenance) did not impact on PFS and OS in
multivariate analysis.

Conclusion: Our data confirmed that ASCT was a safe procedure in
elderly MM patients and its efficacy was strongly associated with the
clinical responses achieved after the subsequent steps of the frontline
therapy.
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ON-DEMAND PLERIXAFOR WITH CYCLOPHOSPHAMIDE AND
G-CSF FOR HEMATOPOIETIC STEM-CELL MOBILIZATION IN
MULTIPLE MYELOMA PATIENTS: PRELIMINARY RESULTS OF
A PROSPECTIVE OBSERVATIONAL STUDY (MOZOBL06877)
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A. Capra, F. Marchesi, C. Priola, D. Rota-Scalabrini, S. Ballanti,
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C. Cangialosi, M. Cavo, P. Corradini, F. Di Raimondo,

M. Boccadoro, A. Larocca

European Myeloma Network, Italy

Background: Autologous stem cell transplantation is a standard of care
in transplant-eligible newly diagnosed multiple myeloma (NDMM). 5-
15% of MM pts mobilized with granulocyte colony-stimulating factor
(G-CSF) or G-CSF+cyclophosphamide (G-CSF/CY) fail stem-cell col-
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lection (<2x10%kg CD34+). Plerixafor (PLX) with G-CSF or G-CSF/CY
increases stem-cell yield and lowers the rate of poor mobilizers (PM).
We present preliminary results of the prospective, observational MO-
ZOBLO06877 study (partially supported by Sanofi investigation funds)
to evaluate the performance of stem-cell mobilization with G-CSF/CY
plus on-demand PLX in NDMM patients.

Methods: NDMM pts undergoing stem-cell mobilization with CY (2-
4 g/m?) and G-CSF (5-10 mcg/kg/day), with on-demand PLX according
to clinical practice (<20 CD34+/ul on 1st count day or <Ix10°® CD34+
cells/kg collected on first apheresis day), could be enrolled. Primary end-
point was the PM rate (patients collecting <2x10° CD34+ cells/kg); sec-
ondary endpoints were number of patients requiring PLX, stem-cell
yields, predictive factors for PLX use and adverse events (AEs).

Results. 192 patients were analysed. 187/192 (97%) patients success-
fully collected >2x10%/Kg CD34: of these, 153/192 (80%) collected with
G-CSF/CY, 29/192 (15%) required the administration of PLX. The PM
rate was 5/192 (2.5%): of these, 3/5 did not receive PLX in addition to
G-CSF/CY, while 2/5 failed stem-cell collection despite the use of PLX.
The median number of CD34 collected was 9.8x10%Kg (6.7-14.2), 5.1
(4.3-9.1) with and 10.6 (8.1-14.4) without PLX. The median number of
apheresis days was 1 without PLX and 2 with PLX; stem-cell collection
efficiency (CD34 number collected/ days of apheresis) was 8.8 without
PLX and 3 with PLX. The median number of CD34/ul pre-apheresis was
16 (10-19.5) before and 46 (21-81) after the administration of PLX.
Grade 3-4 non hematological AEs occurred in 2% of pts. Factors pre-
dicting the use of PLX were ISS 3 (vs. 1, OR 4.43; p=0.008), bone mar-
row plasma cells at diagnosis >60% (OR 3.85; p=0.006), white blood
cell (WBC) count pre-mobilization (OR 6.66; p<0.001) and lenalido-
mide-based therapy (OR 3.85; p=0.03).

Conclusion. On-demand PLX combined with G-CSF/CY is a safe and
effective rescue strategy for stem-cell collection in MM, reducing the
PM rate to 2.5%. Extensive bone marrow plasmacytosis, ISS 3 disease
at diagnosis, use of lenalidomide during induction and a low WBC count
pre-mobilization predicted the use of PLX.

Table 1. Multivariate analysis of factors associated with increased risk of plerixafor need in the study po-
pulation.

Multivariate analysis

Variable Odds ratio (95% CI) p value
1SS stage 2 vs L 052 (015 - 1.78) 03
1SS stage 3 vs 1 4.43 (148-13.32) 0,01

Bone marrow plasma cells at diagnosis > 60% 385 (1.47 - 10.09) =0.01

WBC prior mobilization < 4 x 1YL 6.66 (2.27-20) =0.001

Lenalidomide-based induction 3.85(1.12-14.29) 0.03

Abbreviations: 158, Intemational Staging System; C1, confidence interval, WBC, white blood cell
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MINIMAL RESIDUAL DISEASE (MRD) BY MULTIPARAMETER
FLOW CYTOMETRY (MFC) AND NEXT-GENERATION SEQUENC-
ING (NGS) IN NEWLY DIAGNOSED TRANSPLANT-ELIGIBLE
MULTIPLE MYELOMA (NDMM): RESULTS FROM THE FORTE
TRIAL
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A. Cuoghi', L. De Rosa!, L. Visca!, A. Gozzetti', G. Pietrantuono’,
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A. Belotti', P. Musto', M. Boccadoro!, F. Gay!

'European Myeloma Network, Italy; *Multiple Myeloma Research
Foundation, Norwalk, US-CT: *Adaptive Biotechnologies, Seattle,
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Background. In the FORTE trial, we evaluated MRD results by MFC
and NGS techniques, focusing on outcomes and rates of conversion in
different treatment arms.

Methods. NDMM pts <65 years (y) were randomized (R1) to KRd in-
duction plus ASCT and KRd consolidation (KRd ASCT), 12 KRd cycles
(KRd12), or KCd induction plus ASCT and KCd consolidation
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(KCd_ASCT). Pts were then randomized (R2) to KR vs R maintenance.
MRD was assessed by 8-color 2"-generation flow cytometry (sensitivity
10%) in >VGPR pts. In >CR pts, MRD was also assessed by NGS (Adap-
tive Biotechnologies, Seattle, US-WA; sensitivity 10°-10). In a logistic
regression analysis adjusted for ISS stage (I vs II/IIl) and R1, we evalu-
ated MRD-positive (pos) to -negative (neg) conversions during mainte-
nance and we assessed PFS and OS of MRD-neg vs -pos pts in the ITT
population. MFC-pos pts also included < VGPR pts; NGS-pos pts in-
cluded MRD-pos plus < CR pts (excluding CR pts not evaluable by
NGS). 1-y sustained MRD-neg by MFC and NGS was evaluated in pts
with >2 samples available >1 y apart.

Results. We previously presented MRD-neg rates by MFC and NGS be-
fore maintenance (EHA 2020). At R2, 65% of randomized pts were MRD-
neg by MFC (equally distributed in the 2 arms); 39% (48/123) of
MRD-pos pts turned neg: 46% (29/63) in KR vs 32% (19/60) in R arms
(OR 2.27, P=0.04). At R2, 72% of CR-evaluable pts were MRD-neg by
NGS (equally distributed in the 2 arms); 44% of MRD-pos pts (21/47)
turned neg at 107°: 14/25 (56%) in KR vs 7/23 (30%) in R arms (OR 3.72,
P=0.04). In the ITT analysis, after a median follow-up of 45 mo from R1,
MRD-neg pts before maintenance by both techniques had superimposable
prolonged PFS and OS vs MRD-pos pts: 3-y PFS was 80% vs 52% (HR
0.36, 95% CI 0.26-0.49, P<0.001) in MFC-neg vs MFC-pos pts and 83%
vs 55% (HR 0.34, 95% CI 0.22-0.52, P<0.001) in NGS-neg vs NGS-pos
pts (Figure 1); 3-y OS was 96% vs 79% (HR 0.24, 95% CI 0.14-0.42,
P<0.001) in MFC-neg vs MFC-p