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Abstract

High dose chemotherapy (HDC) and autologous stem cell transplantation (ASCT) is
used as consolidation in first remission (CR1) in some centres for untreated,
transformed.indolent B cell lymphoma (Tr-iNHL) but the evidence-base is weak. 319
patients with untreated Tr-iINHL meeting pre-specified transplant eligibility criteria
(age<75,LVEEZ45%, no severe lung disease, CR by PET or CT=3 months after at
least standard"RCHOP intensity front-line chemotherapy) were retrospectively
identified. Non=diffuse large B-cell ymphoma transformations were excluded.
283(89%) patients had follicular lymphoma, 30(9%) marginal zone lymphoma, 6(2%)
other subtypes. 49 patients underwent HDC/ASCT in CR1, and a 1:2 propensity-
score matched cohort of 98 patients based on age, stage, and HGBL-DH was
generated. After a median follow-up of 3.7 (range 0.1-18.3) years, ASCT was
associated with significantly superior PFS (HR 0.51,0.27-0.98;P=0.043) with a trend
towards inferior OS (HR 2.36;0.87-6.42;P=0.1) due to more deaths from progressive
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disease (8%Vv4%). 40(41%) patients experienced relapse in the non-ASCT cohort—
15 underwent HDC/ASCT with 7(47%) ongoing CR; 10 CAR-T therapy with 6(60%)
ongoing CR; 3 allogeneic SCT with 2(67%) ongoing CR. Although ASCT in CR1
improves initial duration of disease control in untreated Tr-iNHL, the impact on OS is

less clearwithveffective salvage therapies in the CAR-T era.
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Introduction

Large cell transformation of indolent B-cell lymphoma (Tr-iNHL) can be manifest at
initial presentation or occur over time and accounts for 13% of de novo presentations
of diffuse large B-cell ymphoma (DLBCL) (1, 2). Several retrospective studies
suggest thatuntreated Tr-INHL may have similar outcomes to non-transformed
DLBCL in the rituximab era(3-6). The optimal treatment approach of untreated Tr-
iNHL is unknown, but is generally extrapolated from prospective clinical trials in de
novo DLBCL. Additionally, some centres implement high dose chemotherapy (HDC)
and autologous,stem cell transplantation (ASCT) as consolidation in first remission
(CR1) in fit patients where the transformed disease is not encompassable in a single
loco-regional radiation field. This approach is based on the understanding that
transformation of low grade lymphoma has a poor prognosis, but is supported by
limited data(1, 7, 8). We performed an international, multi-centre, retrospective study
of transplant eligible patients with untreated Tr-iNHL to assess the impact of
consolidation ASCT in CR1 v. no ASCT in CR1 on progression free survival (PFS)
and overallsurvival (OS). In addition, we assessed the impact of patient & disease
factors on outcomes. Finally, we describe patterns of relapse & subsequent salvage
therapies to determine the effect of upfront ASCT consolidation on treatment

sequencing and outcomes.

Patients and methods

Patients

Transplant eligible patients with biopsy proven Tr-iINHL were retrospectively
identified across three sites in Australia and United States diagnosed between
01/2000 £0'01/2019. Cases were reviewed by hematopathologists at each academic
medical centre"per routine clinical practice. Chronic lymphocytic leukaemia
(CLL/SLL)mantle cell ymphoma (MCL) as primary diseases and non-diffuse large
B-cell ymphoma (DLBCL) transformations were excluded. Composite disease was
defined as aggressive & indolent lymphoma diagnosed within the same tissue
sample. Sequential transformation was defined as a diagnosis of transformed
lymphoma following an antecedent diagnosis of indolent lymphoma. Patients who
received prior therapy for indolent lymphoma were excluded. Concordant bone

marrow involvement with Tr-INHL was defined as 25% involvement with large cell
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lymphoma, and discordant bone marrow involvement defined as morphologic
evidence of bone marrow involvement with indolent lymphoma only(9). Flow
cytometry and immunohistochemistry studies were utilized to confirm a clonal B-cell
population or aberrant immunophenotyped where there was unresolved suspicion of
involvementbyslymphoma. Criteria and methods for performance and interpretation
of fluorescence in situ hybridization (FISH) for MYC, BCL2 and BCL6

rearrangements were per the policy of each centre.

Transplant eligibility was defined as: age <75 years; left ventricular ejection fraction
(LVEF) >45%,.n0 severe lung disease; standard dose rituximab, cyclophosphamide,
doxorubicin, vineristine & prednisone (R-CHOP) chemotherapy or greater intensity
front-line chemotherapy; complete remission (CR) by positron emission tomography
(PET) or computerized tomography (CT) imaging 23 months after front-line
chemotherapy. Patients with clinical, radiological or histopathologic evidence
of relapsed or refractory disease any time after completing front line
chemotherapy:were excluded. Patients receiving salvage chemotherapy due to
lack of response or refractory disease were excluded. ASCT was performed as
consolidation of complete remission achieved after front-line chemotherapy.
One Australian“centre routinely employed HDC & ASCT in CR1 in transplant eligible
patients, while two did not. Additionally, HDC & ASCT in CR1 was performed at the
other two sites at the discretion of the treating physician for patients with high grade
B-cell ymphoma with MYC, BCL2 and/or BCL6 rearrangements (HGBL-DH). This

study was approved by the institutional review board of each participating centre.

Statistical Analysis

Landmark.analysis was performed with time zero at 3 months after completion of
front-line chemotherapy. Progression free survival (PFS) was defined as the interval
from time zero'to disease relapse, death from any cause or last follow-up. Overall
survival (OS) was defined as the interval from time zero to death from any cause or
last follow-up. Disease response by CT and/or PET was determined by the Revised
Response Criteria for Malignant Lymphoma(10). The Chi-square test or Fisher’'s
exact test was used to evaluate the association between two categorical variables.

Wilcoxon rank sum test was used to evaluate the difference in a continuous variable
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between patient groups. Propensity score matching (PSM) analysis using the
“greedy match” algorithm was used to match the baseline covariates to adjust for
potential selection bias(11). The Kaplan-Meier method was used for time-to-event
analysis including PFS and OS. Univariable (UVA) and multivariable (MVA) Cox
proportional-hazards models were fitted to the data after PSM to evaluate the
association between ASCT in CR1 and time-to-event outcomes. Co-variates with
p values <0.2 from UVA were used to build the MVA model, and a backward model
selection method was applied. The analyses were performed using R version 3.6.3
(2020-02-29) and SAS 9.4 (SAS, Cary, NC).

Results

Patient Characteristics

319 transplant eligible patients were identified with the following underlying indolent
histologies: 283 (89%) patients with follicular lymphoma, 30 (9%) marginal zone
lymphoma,5¢(2%) mucosa-associated lymphoid tissue (MALT) lymphoma and 1
(0.3%) Waldenstrom macroglobulinaemia. 49 patients underwent HDC and ASCT in
CR1. A matched cohort of 98 patients based on age, stage, and HGBL-DH at
diagnosis wassgenerated with a 1:2 ratio using PSM. The standardized differences of
less than 9% for age, sex, stage, ECOG PS and HGBL-DH suggested that these
variables were balanced between the two treatment groups after PSM. The
associations between ASCT in CR1 and other covariates were evaluated (Table 1).
Patient, disease and treatment characteristics were similar between patients treated
with ASCT in CR1 v no ASCT in CR1, with the following exceptions in the ASCT
cohort: 1) fewer patients with sequential transformations or having received

maintenange.rituximab, 2) more patients with elevated LDH.

Outcomes

Reported outcomes and survival analysis were performed on the PSM cohort
(n=147). With:a.median follow-up of 3.7 (range 0.1-18.3) years (estimated from the
censored observations), the 4 year OS and PFS rates were 91% (95% CI: 0.86-0.97)
and 61% (95% CI: 0.527-0.706), respectively. The median follow-up was similar in
patients receiving ASCT in CR1 (3.7 years; range 0.2-10.6) compared to
patients who did not receive ASCT in CR1 (3.5 years; range 0.1-18.3).
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By univariable analysis, no significant differences in 4-year PFS or OS rates were
observed with FL v. non-FL indolent histology (PFS: 66% v. 61%; P=0.7; OS: 91% v.
90%; P=0.2), sequential v. non-sequential transformation (PFS: 75% v. 65%; P=0.4;
OS: 91%Wv.91%; P=0.9) or advanced [3 or 4] v. limited stage [1 or 2] disease (PFS:
66% v. 67%; P=0.4; OS: 90% v. 100%; P=0.7). The factors associated with inferior
PFS and OS by UVA were HGBL-DH (PFS: HR 3.0, 95% CI 1.5-5.8, P=0.001; 4
year PFS 39% v. 70%; OS: HR 5.1, 95% CI 1.5-17.2, P=0.009; 4 year OS 79% v.
93%) and “high” IPI score [4 or 5] (PFS: HR 3.7, 95% CI 1.4-9.5, P=0.007; 4 year
PFS 41% v, 75%; OS: HR 8.1, 95% CI 2.1-30.8, P=0.002; 4 year OS 60% Vv. 96%)
(Table 2). The following factors were associated with inferior PFS without an impact
on OS: B symptoms (PFS: HR 2.5, 95% CI 1.4-4.4, P=0.001; 4 year PFS 45% v.
75%; 4 year OS189% v. 93%, P=0.5) and =2 extranodal sites (PFS: HR 2.1, 95% CI
1.2-3.7, P=0.006; 4 year PFS 53% v. 73%; 4-year OS 89% v. 92%, P=0.8). A trend
toward inferior PFS was observed with concordant v. no BM involvement (HR 1.7,
95% ClI 0.8-3:93P=0.18; 4 year PFS 63% v. 71%), discordant v. no BM involvement
(HR 1.8, 95% Cl1 1.0-3.2, P=0.05; 4 year PFS 62% v. 71%) and ECOG PS >1 v.
ECOG RS 0or1(HR 2.0, 95% CI1 0.7-5.6, P=0.2; 4 year PFS 54% v. 67%). A trend
towards improved survival outcomes was observed with composite lymphoma v.
non-composite presentations (PFS: HR 0.6, 95% CI 0.3-1.1, P=0.1; 4 year PFS 69%
v. 56%; OS: HR 0.4, 95% CI 0.1-1.3, P=0.1; 4 year OS 92% v. 87%), maintenance
rituximab (PFS:HR 0.6, 95% CI 0.3-1.3, P=0.2; 4 year PFS 79% v. 63%; OS: HR
0.2, 95% Cl 0.1-1.6, P=0.1; 4 year OS 100% v. 89%) and ASCT in CR1 (PFS: HR
0.6, 95% C1 0.3-1.0, P=0.07; 4 year PFS 77% v. 60%; OS: HR 2.4, 95% CIl 0.9-6.4,
P=0.09; 4 year OS 88% v. 93%) (Figure 1).

By MVA, ASCTiin CR1 was independently associated with improved PFS (HR 0.5,
95% Cl1 0.27=0:98; P=0.043) (Table 3) with the adjustment of the other important
covariates.inthe model. The factors associated with inferior PFS were HGBL-DH
(HR 2.31, 95%,Cl 1.10-4.84; P=0.026) and B symptoms (HR 1.9, 95% CI 1.1-3.5;
P=0.03). The overall p-value for the association between BM involvement v. not
involved was 0.104 (discordant BM involvement v. not involved [HR 1.9, 95% CI
1.03-3.60; P=0.04]; concordant BM involvement v. not involved [HR 1.72, 95% CI
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0.75-3.94; P=0.2]). Due to limited number of deaths, MVA was not performed for OS

analysis.

Relapse & deaths

Fifty-one"patients experienced lymphoma relapse with an estimated 4 year post-
relapse survival'rate of 68%. 16 (31%) patients experienced relapse with indolent
lymphoma only (median PFS 1.4 years, 4-year post relapse OS 87%) and 35 (69%)
with large cell or transformed lymphoma (median PFS 1.4 years, 4-year post relapse
OS 74%, Figure 2A). Fewer relapses occurred among patients who underwent
ASCT in CR1 v no ASCT in CR1 (22% v. 41%) due to fewer relapses with indolent
lymphoma 4% v. 14%) [Eigure 3]. 11 (22%) patients in the ASCT in CR1 cohort
experienced relapse (median PFS 1.4 years, 4-year OS 73%). At last follow-up, 4
(36%) had died due to progressive disease (PD), 2 (18%) died due to secondary
malignancy, 2 (18%) underwent CAR-T with ongoing CR, 3 (27%) continue on
salvage therapy. 40 (41%) patients in the no ASCT in CR1 cohort experienced
relapse (medianPFS 1.2 years, 4-year OS 84%, Figure 2B) — at last follow-up, 4
(10%) died'due.to PD, 15 underwent HDC & ASCT with 7/15 [47%] ongoing CR; 10
underwent CAR-T therapy (5 relapse post ASCT, 4 refractory disease, 1 relapse
post CR1) with"6/10 [60%] ongoing CR; 3 underwent allogeneic SCT (2 relapse post
ASCT, 1 relapse post CR1) with 2/3 [67%] ongoing CR. The remaining patients
experienced relapse with either INHL or aNHL and continue on salvage therapy or
investigational agents with ongoing response. There were 17 deaths across the
entire cohart. The 4 year non-relapse mortality (NRM) rate for the entire cohort was
6%, with no _significant difference between patients treated with ASCT in CR1 (9%) v
no ASCT in CR1 (5%), P=0.5. Causes of NRM in the ASCT in CR1 cohort include —
1 (2%) due'to.sepsis, 1 (2%) Parkinson’s disease, 2 (4%) secondary malignancy.
Causes of NRMin the no ASCT in CR1 cohort include — 1 (1%) due to treatment-
related toxicityy1 (1%) secondary malignancy, 3 (3%) unknown causes unrelated to

lymphoma:

Discussion
In this international, multi-centre retrospective analysis of untreated Tr-iNHL patients
in the rituximab era, we observed improved initial duration of disease control with

upfront ASCT in CR1 largely due to fewer relapses with indolent disease. In
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addition, NRM was not significantly increased in the ASCT in CR1 cohort (9% v 5%,
P=0.5) and there was no excess of secondary malignancies. Our findings are
consistent with a retrospective analysis by the Canadian group of 105 patients with
Tr-iINHL, 82% having received prior therapy of whom 50 patients proceeded with
ASCT consolidation. Patients who underwent ASCT in the rituximab era
demonstrated favourable outcomes with a 3-year PFS of 54% and OS of 69%(12).
Similar findings have been demonstrated in a single-centre, retrospective
Norwegian study(13). In a separate retrospective study, investigators at
Washington,University School of Medicine reported on 105 patients with transformed
FL of whom,24 underwent ASCT as consolidation therapy. Although survival
outcomes were superior in the ASCT v. non ASCT cohorts (5-year PFS rate: 42% v.
30%; 5-year OS rate: 74% v. 63%) this did not reach statistical significance(14). Of
note, the ASCT cohort was heavily pretreated with 62% of patients receiving prior
therapy for FL compared to 38% in the non ASCT cohort, possibly accounting for this
difference. A retrospective Danish study of 85 patients with Tr-iNHL of whom 54
received ASCT . consolidation reported a PFS improvement in sequential
transformations, but not composite/discordant Tr-iNHL. In this context, 76% of
sequential transformations had received one or more therapies prior
transformation thereby being more representative of a salvage ASCT rather
than consolidation ASCT in CR1(15).There were too few patients with
sequential transformations who received ASCT in CR1 in our study for
meaningful interpretation. By limiting our analysis to treatment naive patients and
using propensity. score matching to reduce bias, our study provides robust evidence
examining the impact of ASCT in CR1 in patients with Tr-iNHL. However, small
numbers and a relatively short follow-up of 3.7 years may limit the interpretation of
these findings..With an estimated number needed to treat (NNT) of 6 to prevent a
single progression event with upfront ASCT, the true survival benefit needs to be
weighed carefully against the short- and long- term complications of high dose
chemotherapy, financial costs and excellent survival outcomes at relapse, especially

with indolentilymphoma.

The presence of MYC rearrangements in de novo DLBCL is associated with inferior
survival outcomes(16, 17). In our study, HGBL-DH was identified in 16% of Tr-iNHL

and was independently associated with inferior survival outcomes. A retrospective
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study of 312 patients with newly diagnosed DLBCL of whom 63 had concurrent or
antecedent indolent lymphoma demonstrated similar findings of inferior survival
outcomes associated with HGBL-DH. Despite HGBL-DH demonstrating equivalently
poor outcomes in transformed and non-transformed DLBCL, a higher rate of HGBL-
DH was reported in the transformed v. non-transformed DLBCL cohorts (32% v.
11%)(3). This may be explained by the high prevalence of BCL2 translocations in FL;
however, lack of systematic MYC FISH testing and selection bias associated with
retrospective analysis limits this finding, which and needs confirmation in a

prospective.manner.

Discordanty'not concordant bone marrow involvement with transformed lymphoma
was independently associated with inferior PFS in our study, but any interpretation is
limited by small numbers. Our findings are discrepant to a retrospective analysis of
795 patients of Tr-iINHL which demonstrated concordant bone marrow involvement
as an independent negative prognostic marker(18). More than half of patients who
presented withseoncordant bone marrow involvement progressed within the first year
with a dismal 3.year PFS of 37% and OS of 49%. Therefore, most patients
presenting with' concordant BM involvement were unlikely to have achieved
adequate disease control or survived to be eligible for ASCT in CR1, thereby being

excluded from our study and explaining this discrepant finding.

In our study, approximately one third of all relapses occur with indolent disease and
the remainder with transformed lymphoma. Patients who underwent ASCT in CR1
experienced fewer relapses largely due to fewer indolent relapses. However,
patients in'the ASCT in CR1 cohort whose disease relapsed as large cell lymphoma
had inferiof.overall survival due to poorer responses to second line and later therapy.
This may be"accounted for by geographical differences in the availability of
potentially eurative CAR-T therapy which remains inaccessible in Australia resulting
in more progression-related deaths in the ASCT in CR1 cohort. Therefore, the
observed clinical benefit of ASCT in CR1 is the prevention of indolent disease
relapse. Given the rapidly growing treatment options for indolent B cell lymphomas
including immunomodulatory agents (lenalidomide), monoclonal antibodies
(obinutuzumab), PI3K inhibitors (idelalisib, duvelisib, copanlisib) and other

investigational agents (tazemetostat, ibrutinib, venetoclax) the need for ASCT in CR1
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is put to question(19-25). Sequencing ASCT as second line or later salvage therapy
may spare patients exposure to a high-cost, potentially toxic therapy and associated
long term sequelae. The question of whether ASCT may be potentially curative by
preventing indolent disease relapse exists; however, longer follow up is required.
Further studiesare needed to identify whether a subset of patients may benefit from
potentially €urative, upfront ASCT in CR1 such as mutations in TP53, CDKN2A/B,
NOTCH1 and MYC(26-28).

Our study has limitations. We selected PSM to reduce treatment assignment
bias by accounting for multiple baseline covariates by individual matching to
patients in‘the ASCT in CR1 cohort. Despite the efforts made to reduce
potential bias,”"we acknowledge that confounding may exist due to
unmeasured patient factors such as co-morbidities and fitness, as well as pre-
specified practices at each centre determining whether ASCT consolidation
was administered. This limitation is inherent to the retrospective nature of our
study and limitations of recorded data available which we have attempted to
account for, by determining pre-specified transplant eligibility criteria in the
study inclusion criteria. Thirdly, although a trend towards inferior overall
survival was.demonstrated, this observation is limited by short follow-up,
limited number of events and cross-over effect of patients receiving salvage
ASCT at relapse.

Conclusion

Upfront ASCT.in CR1 for patients with untreated Tr-iNHL in the rituximab era is
associatedwithiimproved initial duration of disease control due to fewer relapses
with indolentdlymphoma. The lack of an overall survival benefit is likely due to highly
effective salvage therapies which may achieve long term disease control. Further
observationaland translational studies are needed to identify which patient
subgroups may benefit from potentially curative front-line therapy with ASCT in CR1.
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No ASCT ASCT Total P-value
(n=98) (n=49) (n=147)

Centre

This article is protected by copyright. All rights reserved



- Peter MacCallum Cancer Centre 0 39 (80%) 39 (27%) -
- Sir Charles Gairdner Hospital 3 (3%) 1 (2%) 4 (3%)
- UT MD Anderson Cancer Center 95 (97%) 9 (18%) 104 (71%)
*Age (range) 56 (26-74) | 56 (29-74) | 56 (26-74) 0.6
*Sex
- Male 57 (58%) 30 (61%) 87 (59%) 0.9
- Female 41 (42%) 19 (39%) 60 (41%)
*Stage (Ann‘arbor)
- Tor2 9 (9%) 5(10%) 14 (10%) 1.0
- 3or4 89 (91%) 44 (90%) | 133 (90%)
*HGBL-DH
- Yes 15 (15%) 9 (18%) 24 (16%) 0.6
- No/nottested 83 (85%) 40 (82%) | 123 (84%)
*ECOG PS
- 0Oor1 90 (95%) 47 (96%) | 137 (95%) 1.0
- 22 5 (5%) 2 (4%) 7 (5%)
Indolent lymphoma subtype
- Follicularlymphoma 91 (93%) 42 (86%) 133 (90%) 1.0
- Marginal'zone lymphoma 5 (5%) 3 (6%) 8 (5%)
- Waldenstrom Macroglobulinaemia 0 1(2%) 1(1%)
- MALT:-lymphoma 2 (2%) 0 2 (1%)
Composite lymphoma
- Yes 79 (81%) 34 (69%) | 113 (77%) 0.2
- No 19 (19%) 15 (31%) 34 (23%)
Timing of transformation
- At presentation 84 (86%) 48 (98%) | 132 (90%) 0.02
- Sequential 14 (14%) 1(2%) 15 (10%)
LDH
- Normal 53 (67%) 18 (38%) 71 (56%) 0.002
- Elevated 26 (33%) 30 (62%) 56 (44%)
- Not recorded 19 1 20
Extranodal sites
- 0 orslssites 65 (68%) 31 (63%) 96 (66%) 0.7
- 22 sites 31 (32%) 18 (37%) 49 (34%)
- Notyrecorded 2 0 2
IPI
- IPIOor1 21 (27%) 12 (25%) 33 (26%) 0.9
- IPI20r3 51 (66%) 32 (67%) 83 (66%)
- IPlI4or5 5 (6%) 4 (8%) 9 (7%)
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- Not recorded 21 1 22
B symptoms
- Yes 26 (27%) 12 (24%) 38 (26%) 0.8
- No 69 (73%) 37 (76%) | 106 (74%)
- Not recorded 3 0 3
Bulk (>10cm)
- Yes 12 (13%) 12 (24%) 24 (17%) 0.1
- No 81 (87%) 37 (76%) | 118 (83%)
- Notrecorded 5 0 5
Type of BMrinvolvement
- Discordant 23 (25%) 20 (42%) 43 (31%) 0.6
- Concordant 13 (14%) 8 (16%) 21 (15%)
- Notlinvolved 55 (60%) 20 (42%) 75 (54%)
- Not'assessed 7 1 8
Front line chemotherapy
-  R-CHOP 74 (76%) 36 (73%) | 110 (75%) 0.6
- DaEPOCH-R 20 (20%) 10 (20%) 30 (20%)
- RHCVAD 2 (2%) 3 (6%) 3 (6%)
- OCHOP#'Lenalidomide 2 (2%) 0 0
Conditioning,chemotherapy
- BEAM - 10 (20%) 10 (20%) -
- Cyclophesphamide, carmustine, - 36 (73%) 36 (73%)
Etoposide
- Busulfan, Melphalan - 1 (2%) 1(2%)
- Busulfan, Melphalan, Gemcitabine, - 2 (4%) 2 (4%)
SAHA
Maintenance rituximab
- No 77 (79%) 45 (92%) | 122 (83%) 0.06
- Yes 21 (21%) 4 (8%) 25 (17%)
Diseaserstatus-atfirst relapse or last
follow-up
- Indolentilymphoma 14 (14%) 2 (4%) 16 (11%) 0.5
- Large.cellftransformed lymphoma 26 (27%) 9 (18%) 35 (24%)
- Remission 58 (59%) 38 (78%) 96 (65%)

Table 1. Baseline clinical characteristics by ASCT post 1:2 ratio PSM.

(*) 1:2 ratio PSM performed using based on age, Ann-arbor stage, HGBL-DH status.
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PSM — Propensity score matching; ASCT — Autologous stem cell transplantation;

HGBL-DH — High grade B-cell lymphoma with MYC, BCL2 and/or BCL6

rearrangements; ECOG — Eastern Cooperative Oncology Group,; PS — performance

status; WM — Waldenstrém macroglobulinaemia; MALT — mucosa-associated

lymphoid-tissue; COM — composite lymphoma; DIS — discordant lymphoma; SEQ —

sequential lymphoma; LDH — lactate dehydrogenase; IPl — International Prognostic

Index; BM — bone marrow, aNHL — aggressive non-Hodgkin lymphoma; RCHOP —

Rituximab,scyclophosphamide, doxorubicin, vincristine, prednisone; DA-EPOCH-R —

Dose adjusted etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin,

rituximab;, RHCVAD - rituximab, hyperfractionated cyclophosphamide, vincristine,

doxorubicin, dexamethasone alternating with methotrexate & cytarabine; O-CHOP —

Obinutuzumab, cyclophosphamide, doxorubicin, vincristine, prednisone; BEAM —

carmustine, etoposide, cytarabine, melphalan; SAHA — suberoylanilide hydroxamic

acid.

PFS analysis OS analysis
HR 95% CI P HR 95% CI P
value value

Age > 60 years 1.1 0.6-2.0 0.8 1.1 0.4-3.2 0.8
Male gender 1.0 0.6-1.8 0.9 0.9 0.4-2.5 0.9
Composite v..noncomposite transformation 0.6 0.3-1.1 0.1 0.4 0.1-1.3 0.1
Sequential v. non-sequential transformation 0.6 0.2-1.9 04 0.9 0.1-7.0 0.9
Indolent lymphoma histology — 1.2 0.5-2.9 0.7 21 0.6-7.6 0.2
FL v non-FL histology
Aggressiverllymphoma histology — 3.0 1.5-5.8 0.001 5.1 1.5-17.2 0.009
HGBL-DH v non-HGBL-DH/not tested
IPI “high” (4/5) v IPI “low-intermediate” (0-3) 3.7 1.4-9.5 0.007 | 8.1 2.1-30.8 0.002
Advanced stage (3/4) v limited stage (1/2) 1.5 0.6-4.3 0.4 1.5 0.2-11.6 0.7
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ECOG PS >2

Elevated LDH

Extranodal sites >2

Presence of B'symptoms

Bulk >10cm

BM involvementv. not involved (overall)

- Concordant BM‘involvement v not involved

- Discordant' BMrinvolvement v not involved

Upfront chemotherapy with R-CHOP v DA-
EPOCH-R

Maintenance:Rituximab v no maintenance

ASCT inl€R1 v no ASCT

2.0

1.2

2.1

2.5

0.7

1.9

1.7

0.7

0.6

0.6

0.7-5.6

0.6-2.3

1.2-3.7

1.4-4.4

0.3-1.7

0.8-4.1

1.0-3.2

0.3-1.6

0.3-1.3

0.3-1.0

0.2

0.6

0.006

0.001

0.5

0.12

0.14

0.07

0.5

0.2

0.07

3.9

2.1

1.1

1.5

0.7

1.7

1.2

0.6

0.2

24

0.9-17.4

0.7-6.7

0.4-3.0

0.5-4.3

0.2-3.1

0.5-6.5

0.4-3.4

0.1-4.4

0.02-1.41

0.9-6.4

0.08

0.2

0.8

0.5

0.6

0.7

0.4

0.8

0.6

0.1

0.09

and OS.

Table 2. Univariable analysis of patient, disease & treatment factors on PFS

PFS — progression free survival; OS — overall survival; HR — hazard ratio; Cl —

confidence interval; FL — follicular lymphoma,; HGBL-DH — high grade B cell

lymphoma'with-MYC, BCL2 and/or BCL6 rearrangements; IPl — International

Prognosticilndex; ECOG — Eastern Cooperative Oncology Group; PS — performance

status; LDH=actate dehydrogenase; RCHOP — Rituximab, cyclophosphamide,

doxorubicinyvincristine, prednisone; DA-EPOCH-R — Dose adjusted etoposide,

prednisone, Vincristine, cyclophosphamide, doxorubicin, rituximab; ASCT —

autologous stem cell transplantation; CR1 — first remission.
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PFS

HR 95% Cl | P value
ASCT in CR1 v. No ASCT 0.51 0.27-0.98 | 0.043
HGBL-DH'v. non-HGBL-DH or not tested 2.31 1.10-4.84 | 0.026
B symptoms.vs'no B symptoms 1.92 1.05-3.50 | 0.034
Concordant BM involvement v. not involved 1.72 0.75-3.94 | 0.200
Discordant BM.involvement v. not involved 1.93 1.03-3.60 | 0.040

Table 3. Multivariable analysis of patient, disease & treatment factors on PFS.

PFS — progression free survival; HR — hazard ratio; Cl — confidence interval;, HGBL-
DH - high grade B cell lymphoma with MYC, BCL2 and/or BCL6 rearrangements; IPI

— International Prognostic Index; ASCT — autologous stem cell transplantation; CR1

— first remission.
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Figure 4.<(A) PFS based on ASCT in CR1 v no ASCT,; (B) OS based on ASCT in CR1 v no ASCT.

ASCT — autologous stem cell transplantation; CR1 — first remission; PFS — progression free survival, OS — overall survival.
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Figure 2. (A) Post-relapse OS depending on histologic grade at first relapse; (B) Post-relapse OS of ASCT in CR1 v no
ASCT.

ASCT - autoelogous stem cell transplantation; CR1 — first remission; OS — overall survival; PFS — progression free survival.
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Figure 3. Patterns of relapse, death and most recent line of therapy at last follow-up stratified by ASCT in CR1 v. no
ASCT.
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ASCT — Autologous stem cell transplantation; CR1 — first remission; CAR-T — chimaeric antigen receptor T-cell therapy; CR —
complete remission; PR — partial remission; SD — stable disease; PD — progressive disease; HDC — high dose chemotherapy; ST —

salvage therapy; rel. — relapse.
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