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Abstract

RE-MIND2 (NCT04697160) compared patient outcomes from the L-MIND (NCT02399085) trial of tafasitamab+lenalidomide
with those of patients treated with other therapies for relapsed/refractory (R/R) diffuse large B-cell lymphoma (DLBCL)
who are autologous stem cell transplant ineligible. We present outcomes data for three pre-specified treatments not assessed
in the primary analysis.

Data were retrospectively collected from sites in North America, Europe, and the Asia Pacific region. Patients were aged
>18 years with histologically confirmed DLBCL and received >2 systemic therapies for DLBCL (including >1 anti-
CD20 therapy). Patients enrolled in the observational and L-MIND cohorts were matched using propensity score-based
1:1 nearest-neighbor matching, balanced for six covariates. Tafasitamab+lenalidomide was compared with polatuzumab
vedotin+bendamustine+rituximab (pola-BR), rituximab+lenalidomide (R2), and CD19-chimeric antigen receptor T-cell
(CAR-T) therapies. The primary endpoint was overall survival (OS). Secondary endpoints included treatment response and
progression-free survival.

From 200 sites, 3,454 patients were enrolled in the observational cohort. Strictly matched patient pairs consisted of
tafasitamab+lenalidomide versus pola-BR (n = 24 pairs), versus R2 (n = 33 pairs), and versus CAR-T therapies (n = 37
pairs). A significant OS benefit was observed with tafasitamab+lenalidomide versus pola-BR (HR: 0.441; p = 0.034) and
R2 (HR: 0.435; p = 0.012). Comparable OS was observed in tafasitamab+lenalidomide and CAR-T cohorts (HR: 0.953,
p = 0.892).

Tafasitamab-+lenalidomide appeared to improve survival outcomes versus pola-BR and R2, and comparable outcomes
were observed versus CAR-T. Although based on limited patient numbers, these data may help to contextualize emerging
therapies for R/R DLBCL.

Clinical trial registration NCT04697160 (January 6, 2021)
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Introduction

The Fc-modified humanized anti-CD19 monoclonal anti-
body tafasitamab, combined with the immunomodulatory

D4 Grzegorz S. Nowakowski drug lenalidomide, was demonstrated to be effective and
Nowakowski.Grzegorz@mayo.edu well-tolerated for autologous stem cell transplant (ASCT)-
Extended author information available on the last page of the article ineligible patients with relapsed/refractory (R/R) diffuse
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large B-cell lymphoma (DLBCL) in the single-arm phase
II L-MIND study (NCT02399085) [1]. After 3 years of
follow-up, the objective response rate (ORR) was 57.5%,
with a complete response (CR) occurring in 40% of patients;
responses were durable, with a median duration of response
(DoR) of 44 months and a median overall survival (OS) of
33.5 months [2]. The combination was granted accelerated
approval by the United States (US) Food and Drug Admin-
istration (FDA) in July 2020 for adult patients with R/R
DLBCL, ineligible for ASCT [3]. Conditional marketing
authorization, in the same setting, was granted in August 2021
by the European Medicines Agency and Health Canada [4, 5].
Tafasitamab plus lenalidomide is included in the NCCN Clin-
ical Practice Guidelines in Oncology (NCCN Guidelines)
from National Comprehensive Cancer Network (NCCN)
as a preferred second-line therapy option for ASCT-ineligible
adult patients with R/R DLBCL [6]. There is no universal
standard of care for this patient population, which includes
other chemo-immunotherapy regimens such as bendamustine
plus rituximab (BR), rituximab plus gemcitabine and oxalipl-
atin (R-GemOx), and rituximab plus lenalidomide (R2) [6-9].
In addition to tafasitamab plus lenalidomide, recent additions
to the therapeutic armamentarium for R/R DLBCL include
the antibody—drug conjugate (ADC) polatuzumab vedotin (an
anti-CD79b ADC combined with BR [pola-BR]) [10], indi-
cated as a preferred regimen option in NCCN Guidelines
[6]. The single-agent drug Selinexor [11], the ADC loncas-
tuximab tesirine [12], and the chimeric antigen receptor T-cell
(CAR-T) therapies lisocabtagene maraleucel (FDA approved
only), tisagenlecleucel, and axicabtagene ciloleucel [13-16],
have been approved as third-line treatments [6].

Assessing efficacy and safety of novel therapies in
the R/R DLBCL setting in a range of head-to-head ran-
domized trials would be time-consuming and costly, and
may ultimately delay patients’ access to novel treatments
with improved clinical benefits [17, 18]. Addressing this
scenario, regulators have produced guidance for utilizing
real-world data (RWD) to supplement clinical trial data as
part of the regulatory approval process [19-21]. Moreover,
RWD have the potential to provide context for treatments
assessed in single-arm clinical trials by serving as a con-
trol, thus facilitating indirect assessments of comparative
effectiveness [22].RE-MIND2 (NCT04697160) is a pro-
spectively designed comparative effectiveness study assess-
ing the efficacy of tafasitamab plus lenalidomide using a
retrospective, observational, matched-cohort approach.
The control arms included patients who received treatment
for R/R DLBCL in the real-world setting. By generating
historical controls for the tafasitamab plus lenalidomide
combination, assessed prospectively in the single-arm
L-MIND trial (NCT02399085), RE-MIND?2 allows a con-
textualization of patient outcomes from a non-randomized
study that may support healthcare professionals’ therapeutic

@ Springer

decision-making. The primary analysis of RE-MIND2 pre-
sented comparative outcomes data for closely matched
cohorts receiving tafasitamab plus lenalidomide with patient
cohorts who received BR, R-GemOx, and a cohort of pooled
systemic therapies administered for R/R DLBCL. Tafasi-
tamab plus lenalidomide was associated with significantly
improved OS and progression-free survival (PES), as well as
DoR, compared with the comparator therapy cohorts [23].
To compare the effectiveness of tafasitamab plus lenalid-
omide and of more recently approved NCCN/European
Society for Medical Oncology (ESMO)-listed treatments
for R/R DLBCL, the study methodology was expanded to
account for the lower number of patients enrolled in RE-
MIND?2 who received these therapies. Here, we present an
expanded analysis to follow the primary RE-MIND?2 analy-
sis, presenting comparative outcomes of tafasitamab plus
lenalidomide versus pola-BR, R2, and CAR-T therapies.

Methods
Data collection and patients

Study sites (academic hospitals, public hospitals, and private
practices) from 12 countries across Europe, North Amer-
ica, and the Asia Pacific region were selected based on the
completeness of data and the number of patients with R/R
DLBCL in an institution’s health records. Data were col-
lected using electronic health records, with review of hard-
copy patient charts performed as needed, from patients diag-
nosed with DLBCL between 2010 and 2020.

Eligibility criteria for the observational cohort were
based on key eligibility criteria from the L-MIND trial [1].
Accordingly, patients enrolled in the observational cohort
had histologically confirmed DLBCL, were aged >18
years at initial diagnosis and had received at least two sys-
temic anti-DLBCL regimens, including at least one anti-
CD20 containing therapy. Non-eligibility criteria for the
observational cohort were central nervous system (CNS)
involvement at initial DLBCL diagnosis, prior allogenic
transplant, prior treatment with a CD19-targeted therapy or
immunomodulatory drugs (e.g., thalidomide, lenalidomide)
as frontline DLBCL therapy, having previously received an
allogenic stem cell transplant, a history of malignancies
other than DLBCL (unless disease free >5 years prior to
inclusion), having previously received tafasitamab as any
line of therapy, and human immunodeficiency virus positive
status (sites in Taiwan only).

Study design

Data were collected from health records at each study site
and examined to identify eligible patients. Eligible patients
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were then included in the study database and patient-level
matching performed between the L-MIND population and
real-world patients, who received the pre-specified treat-
ments of interest. Comparative populations were balanced
using prognostically relevant baseline characteristics. The
observation timeframe for patients inL-MIND was from
March 2016 to November 2017, and for patients who
received pola-BR, R2, and CAR-T therapies from December
2015 to July 2020, December 2013 to April 2020, and April
2016 to September 2020, respectively.

Data collected from patient health records consisted of:
date and histological subtype of initial DLBCL diagnosis,
demographics, information for baseline covariates (see fol-
lowing), history of cancers other than DLBCL, DLBCL
therapies administered and their efficacy outcomes, treat-
ment details (i.e., start date, stop date, or discontinuation and
reason [e.g., adverse event]), reasons for ASCT ineligibility,
response assessment criteria used (e.g., Cheson 1999, 2007,
2014 [24-26]), Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS) (when available), patient survival
information, bone marrow involvement, and information
on tumor biopsies. After data collection, efficacy outcomes
were compared in matched populations consisting of patients
who received tafasitamab plus lenalidomide (in L-MIND),
and patients from observational cohorts treated with pola-
BR, R2, or CAR-T therapies.

In the observational cohorts, an index date was assigned
for each patient according to therapy line, based on the
first record of a systemically administered therapy for R/R
DLBCL (start of second-, third-, or fourth-line treatment).
Further details assigning therapy lines in the observational
cohorts are provided in the Supplementary methods. For
patients from L-MIND, the index date was the date of the
first dose of either tafasitamab or lenalidomide. The analysis
window for patients in the observational cohort was defined
as the time between the index date and end of follow-up
(defined as either death or last available medical record
for the therapy under consideration, maximum 44 months)
(Online Resource Fig. 1). The analysis window for patients
from L-MIND was defined as the interval between the
index date and the data cut-off date (November 2019; i.e.,
approximately 2 years after the last patient was enrolled in
the study).

Cohort balancing

The choice of cohort balancing characteristics (covariates)
was driven by their clinical relevance and availability in
patient records. Six balancing covariates were used relative
to nine in the RE-MIND2 primary analysis. The use of six
rather than nine covariates was to meet the dual need of
including the largest possible number of patient character-
istics, while still retaining a meaningful sample of matched

patients who had received the treatments of interest. The six
cohort balancing covariates were: number of prior therapy
lines (1 vs. 2/3) [10]; refractoriness to last therapy (Yes vs.
No) [14, 27], described in Supplementary methods; primary
refractoriness (Yes vs. No) [14, 27], described in Supple-
mentary methods; prior ASCT (Yes vs. No) [10]; age (as
a categorical variable with subgroups <70 vs. >70 years)
[10, 14, 27]; and ECOG PS (0-1 vs. >2) [28]. ECOG PS
was not included as a balancing covariate in the previously
published primary analysis due to a residual imbalance at
baseline [23]; it was instead included as a covariate in a sen-
sitivity analysis. The additional balancing covariates used in
the primary analysis were Ann Arbor stage (I/II vs. III/IV),
elevated lactate dehydrogenase (LDH) (LDH >upper limit
of normal [ULN] vs. LDH <ULN), neutropenia (absolute
neutrophil count <1.5 x 10°/L vs. >1.5 x 109/L), and anemia
(hemoglobin <10 g/dL vs. >10 g/dL).

In this analysis, patient cohorts included individuals who
met the study eligibility criteria, were ASCT ineligible for
the given therapy line, did not have double-hit/triple-hit lym-
phoma, had no CNS involvement in the prior therapy line,
had complete data on all six covariates, and had >6 months’
follow-up (the 6-month follow-up rule is described in Sup-
plementary methods), and baseline tumor assessment. To
address potential bias arising from differences in baseline
characteristics between patients treated in the tafasitamab
plus lenalidomide versus observational cohorts, a nearest
neighbor (NN) 1:1 propensity-score matching method was
used to achieve a patient-level match between cohorts [29].
Given the smaller number of patients eligible for matching
in the observational cohorts compared with the tafasitamab
plus lenalidomide cohort, each patient in the observational
arm was randomly selected for matching with one tafasita-
mab plus lenalidomide cohort patient, according to an esti-
mated propensity score (ePS) (based on a greedy matching
algorithm) [30]. After patient-level matching was performed,
the absolute standardized difference was evaluated to com-
pare balance in each covariate measured between cohorts. A
high degree of covariate balance was deemed to have been
achieved only if the absolute standardized difference was
<0.2 for all covariates.

Sensitivity analysis

To evaluate the reliability of the results from the main analy-
sis, two separate sensitivity analyses were performed. As an
alternative to propensity score-based matching, we adopted
the inverse probability of treatment weights method (IPTW)
to form weights based on propensity scores, to account
for differences between treatment and comparison groups
[31]. See Supplementary methods for details of the IPTW
analysis. To avoid large variance estimates in the results,
caused by extreme weights from a minority of patients, a
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Fig.1 Flow of enrolled patients into matched analysis sets for the
tafasitamab plus lenalidomide, pola-BR, R2, and CAR-T therapies.
Abbreviations: CAR-T, CD19 chimeric antigen receptor T-cell ther-
apy; ePS, estimated propensity score; FAS, full analysis set of RE-
MIND2-eligible patients with a minimum of 6 months’ follow-up;
LEN, lenalidomide; pola-BR, polatuzumab vedotin + bendamustine +
rituximab; R2, rituximab + lenalidomide. *Included patients who met
the eligibility/non-eligibility criteria of RE-MIND2 and who received
at least one dose of tafasitamab and one dose of LEN; all patients had
a minimum of 6 months’ follow-up. "Included patients who met the
eligibility/non-eligibility criteria of RE-MIND2 and received pola-
BR; all patients had a minimum of 6 months’ follow-up. “Included
patients who met the eligible/non-eligible criteria of RE-MIND2

weight truncation approach was applied to remove patients
whose IPTW weight is >20 [32]. The second sensitiv-
ity analysis was conducted using 1:1 NN matching with

@ Springer

and received R2; all patients had a minimum of 6 months’ follow-
up. SIncluded patients who met the eligibility/non-eligibility crite-
ria of RE-MIND2 and received CAR-T; all patients had a minimum
of 6 months’ follow-up. TIncluded a subset of enrolled patients who
received pola-BR and were eligible for matching. #Included a subset
of enrolled patients who received R2 and were eligible for match-
ing. **Included a subset of enrolled patients who received CAR-T
and were eligible for matching. "'Included patients who received
pola-BR and were matched 1:1 with patients from L-MIND based
on ePS. ¥Included patients who received R2 and were matched 1:1
with patients from L-MIND based on ePS. ¥¥Included patients who
received CAR-T and were matched 1:1 with patients from L-MIND
based on ePS

multiple imputation (MI) of missing propensity scores
caused by incomplete baseline characteristics, to counteract
the effects of potential bias arising from missing data. See
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Supplementary methods for further details of the analysis
with MI. For both analyses, the set of nine clinical char-
acteristics, prognostic outcome and laboratory parameters
utilized in the primary analysis were used [23]: age (<70 vs.
>70 years) [10, 14, 27], Ann Arbor stage (I/II vs. III/IV) [10,
14, 27], refractory to last therapy line (Yes vs. No) [10, 14,
27], number of prior lines of therapy (1 vs. 2/3) [10], history
of primary refractoriness (Yes vs. No) [14, 27], prior ASCT
(Yes vs. No) [10], elevated LDH (LDH >ULN vs. LDH
<ULN) [33], neutropenia (absolute neutrophil count <1.5 x
10%/L vs. >1.5 x 10°/L) [34], and anemia (hemoglobin <10
g/dL vs. >10 g/dL) [34].

Endpoints

The primary endpoint was OS, defined as time (in months)
from the index date (start of a given therapy) until death
due to any cause. Secondary endpoints were ORR, CR
rate, DoR, and PFS. Secondary time-to-event endpoints are
defined in Supplementary methods. Response assessments
in the observational cohort followed the 1999, 2007, and
2014 International Working Group IWG) response criteria
[24-26]. In the tafasitamab plus lenalidomide cohort, the
2007 IWG response criteria were applied [25].

Treatment-effect comparisons

For treatment-effect comparisons, the standard
Kaplan—-Meier (KM) method was used for analysis of the
time-to-event endpoints OS and PFS. Hazard ratios (HRs)
with 95% confidence intervals were estimated using a Cox
proportional-hazards model; p values using the Log-rank
test were reported. The ORR and CR rate were compared
between matched cohorts using Fisher’s exact tests with
p values reported. Descriptive KM statistics for DoR are
presented.

Results
Study sites

Data from 3,454 patients at 200 individual sites were col-
lected. From 158 sites (23 in North America, 118 in Europe,
and 17 in the Asia Pacific region), data from 2,688 patients
were captured using Medidata RAVE® (New York, NY)
electronic case reports. From an additional 36 US sites, data
from 766 patients were collected by the healthcare company
Cardinal Health using the Cardinal Health electronic survey
tool. Medical review of all recorded data was performed by
MorphoSys AG (or a designated representative) for verifica-
tion of patient eligibility, data accuracy, and medical plau-
sibility. Patients who did not fulfil eligibility after medical

review were excluded from analyses, and the reasons for
exclusion were documented. Additionally, medical review
of pertinent data such as prior therapy details, responses
assessments, reasons for ASCT ineligibility, and check of
baseline covariates was performed.

Patient disposition

In total, 3,454 and 81 patients were enrolled in the observa-
tional and the tafasitamab plus lenalidomide cohorts, respec-
tively. After applying the eligibility and matching criteria,
44,47, and 71 patients treated with pola-BR, R2, and CAR-T
therapies, respectively, were eligible for matching from the
observational cohort (Fig. 1). Reasons for exclusion from the
observational cohort analysis sets included: the treatment of
interest was not administered, no baseline tumor assessment,
6 months’ follow-up data were unavailable. The reasons that
patients did not meet the matching criteria included: incom-
plete information for matching covariates, prior CNS involve-
ment and transplant eligibility (Online Resource Table 1).
Following ePS based 1:1 NN matching with patients from the
tafasitamab plus lenalidomide cohort, 24, 33, and 37 patient-
level matched pairs were obtained for the pola-BR, R2, and
CAR-T cohorts, respectively. A high degree of covariate bal-
ance was achieved across matched analysis sets. In the pola-BR
matched analysis set, perfect balance was attained; the absolute
standardized difference was O for each matched covariate. For
the matched analysis sets for R2 and CAR-T, the range of the
absolute standardized difference was 0.0-0.18 and 0.0-0.19,
respectively. The baseline covariates and demographic charac-
teristics for the matched analysis sets are presented in Table 1.

Outcomes: primary endpoint
Tafasitamab plus lenalidomide versus pola-BR

The HR for OS favored tafasitamab plus lenalidomide
versus pola-BR (HR: 0.441, 95% CI: 0.203-0.956) in the
matched cohorts of 24 pairs. With a median OS of 7.2
months (median follow-up [FU]: 16.6), 15 of 16 observed
OS events (94%) occurred within the first 12 months of the
start of therapy with pola-BR. In the matched tafasitamab
plus lenalidomide cohort, 9 of 13 observed OS events (69%)
occurred within the first 12 months from the start of therapy;
the median OS was 20.1 months (median FU: 31.8 months)
(Fig. 2; Online Resource Table 2).

Tafasitamab plus lenalidomide versus R2
The HR for OS favored tafasitamab plus lenalidomide ver-

sus R2 (HR: 0.435, 95% CI: 0.224-0.847) in the matched
cohorts of 33 pairs. With a median OS of 7.4 months (median
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FU: 13.4), 22 of 23 observed OS events (96%) occurred
within the first 12 months from the start of therapy with R2.
In the matched tafasitamab plus lenalidomide cohort, 10 of
18 observed OS events (55%) occurred within the first 12
months from the start of therapy; median OS was 24.6 months
(median FU: 31.8 months) (Fig. 2; Online Resource Table 2).

Tafasitamab plus lenalidomide versus CAR-T therapies

OS was comparable between tafasitamab plus lena-
lidomide versus CAR-T therapies (HR: 0.953, 95% CI:
0.475-1.913) in the matched cohorts of 37 pairs. With a
median OS of 15.0 months (median FU: 10.2 months), 9 of
14 observed OS events (64%) occurred within the first 12
months from the start of treatment with CAR-T therapies.
In the matched tafasitamab plus lenalidomide cohort, 14
of 21 observed OS events (67%) occurred within the first
12 months from the start of therapy; the median OS was
22.5 months (median FU: 31.6 months) (Fig. 2; Online
Resource Table 2).

Outcomes: secondary endpoints

The ORR and CR rate were not significantly higher with
tafasitamab plus lenalidomide compared with pola-BR.
Compared to R2, the ORR and CR rate were significantly
higher with tafasitamab plus lenalidomide. Both treatment
response measures were not significantly higher with CAR-T
therapies versus tafasitamab plus lenalidomide (Fig. 3;
Online Resource Table 2).

HR for PFS favored tafasitamab plus lenalidomide com-
pared with pola-BR but did not reach statistical significance
(HR: 0.482, 95% CI: 0.217-1.073; 24 matched pairs). With
a median PFS of 5.0 months (median FU: 16.6 months),
14 of 16 observed PFS events (87%) occurred within the
first 6 months from the start of therapy with pola-BR. In
the matched tafasitamab plus lenalidomide cohort, 11 of
18 observed PFS events (61%) occurred within the first 6
months from the start of therapy; the median PFS was 8.0
months (median FU: 31.6 months) (Online Resource Fig. 2
and Table 2).

A significant improvement in PFS with tafasitamab plus
lenalidomide, compared with R2, was detected (HR: 0.511,
95% CI: 0.281-0.927; 33 matched pairs). With a median PFS
of 2.8 months (median FU: 13.4 months), 21 of 25 observed
PFS events (84%) occurred within the first 6 months from
the start of therapy with R2. In the matched tafasitamab plus
lenalidomide cohort, 17 of 22 observed PFS events (77%)
occurred within the first 6 months from the start of therapy;
the median PFS was 5.9 months (median FU: 31.8 months)
(Online Resource Fig. 2 and Table 2).
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No significant difference in PFS with tafasitamab plus
lenalidomide versus CAR-T therapies was found (HR: 0.612,
95% CI: 0.302—-1.240; 37 matched pairs). With a median PFS
of 4.0 months (median FU: 10.2 months), 12 of 15 observed
PFS events (80%) occurred within the first 6 months from
the start of therapy with CAR-T. In the matched tafasitamab
plus lenalidomide cohort, 17 of 22 observed PFS events
(77%) occurred within the first 6 months from the start of
therapy; the median PFS was 6.3 months (median FU: 31.8
months) (Online Resource Fig. 2 and Table 2).

Descriptive analysis of DoR suggested an improvement
with tafasitamab plus lenalidomide relative to the compara-
tor treatments (Online Resource Table 2).

Sensitivity analyses

The cohort balancing approaches used for the sensitivity
analyses, with nine baseline covariates, resulted in differ-
ent samples sizes in the matched analysis sets using the
IPTW method. These sample sizes were: 76 patients in
the tafasitamab plus lenalidomide cohorts, versus 36, 35,
and 50 patients in the pola-BR, R2, and CAR-T therapies
cohorts, respectively (Online Resource Table 3) (effective
sample sizes were 72, 65, and 50 for the pola-BR, R2, and
CAR-T therapies cohorts, respectively). One patient in the
CAR-T cohort was removed due to an extreme IPTW weight.
Results from the sensitivity analysis using the IPTW method
supported the main analysis. HRs for OS for the compari-
sons of tafasitamab plus lenalidomide versus pola-BR, R2,
and CAR-T therapies were 0.504 (95% CI: 0.203-1.249),
0.354 (0.171-0.731), and 0.515 (0.249-1.065), respectively
(Online Resource Table 3 and Fig. 3). Results from analyses
of PFS and other secondary endpoints also reinforced the
main analysis (Online Resource Table 3).

For matching with multiple imputation, 63, 60, and 95
patients who received pola-BR, R2, and CAR-T therapies,
respectively, were eligible. Matched analysis sets com-
prising 39, 41, and 39 patient pairs for pola-BR, R2, and
CAR-T therapies, respectively, were established (Online
Resource Table 4). Similar results were obtained for OS
versus the main analysis from the sensitivity analysis
using 1:1 NN matching with MI. An improvement in OS
was observed with tafasitamab plus lenalidomide, com-
pared with pola-BR (HR: 0.420, 95% CI: 0.226-0.781)
and R2 (HR: 0.468, 95% CI: 0.264-0.830). A HR of 0.884
(95% CI: 0.439-1.782) was observed for the comparison
between tafasitamab plus lenalidomide with CAR-T thera-
pies (Online Resource Table 4 and Fig. 4). The results
from the analysis of PFS and the other secondary end-
points aligned with those of the main analysis (Online
Resource Table 4).

HRs for OS for the main analysis with six covariates, the
sensitivity analyses with nine covariates using the IPTW
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method, and with 1:1 NN with MI of missing values are
presented in Online Resource Fig. 5.

Discussion

This extended analysis of the RE-MIND2 study was performed
to evaluate the effectiveness of the tafasitamab plus lenalido-
mide combination relative to additional NCCN/ESMO rec-
ommended systemic therapies not included in the REMIND2
primary analysis. The performed analyses of outcome data
built on and expand the cohort-balancing methodology of RE-
MIND2, to account for a lower number of patients treated with
recently approved therapies. In matched populations of patients
with R/R DLBCL ineligible for ASCT, a significant and clini-
cally meaningful improvement in OS for the tafasitamab plus
lenalidomide combination, compared with the observational
cohorts of pola-BR and R2, was seen. Comparable OS was
observed with tafasitamab plus lenalidomide in comparison
with the observational cohort of CAR-T therapies.

In an earlier publication, the RE-MIND2 primary analysis
reported comparative analyses of tafasitamab plus lenalido-
mide versus three observational cohorts [35]. Two cohorts
comprised patients who received BR or R-GemOx, and the
third cohort included patients who received any systemic
therapy for R/R DLBCL (the systemic therapies pooled
cohort). A significant and clinically meaningful improve-
ment in OS with tafasitamab plus lenalidomide was detected
across all three matched comparisons [35]. Given the longer
use of BR and R-GemOx, and the treatments included in the
systemic therapies pooled cohort in routine clinical care,
longer follow-up data and larger sample sizes for compara-
tive analyses were achieved in the primary analysis (75, 74,
and 76 matched patient pairs for the BR, R-GemOx, and
systemic therapies pooled cohorts, respectively) [35].

In contrast, the treatments assessed in the expanded anal-
ysis are more recently approved (polatuzumab vedotin in
2019 and the CAR-T therapies tisagenlecleucel and axicabta-
gene ciloleucel in 2018 and 2017, respectively) [36-38]. As
a result, their routine use is less prevalent, which led to fewer
patients who received these treatments being available for
matching in the RE-MIND?2 observational cohorts. Sample
sizes were therefore smaller for comparative analyses (24
and 37 patients in the pola-BR and CAR-T therapies cohorts,
respectively) (Fig. 1). Although the pivotal trials assessing
the R2 combination for R/R DLBCL were conducted in 2011
[39] and 2013 [8], a low number of patients were available
for enrollment in the observational cohort (33 were included
in comparative analyses). As the ORRs reported in both piv-
otal studies are ~35%, similar to the ORR for R2 in the pre-
sent study (30.3%, Fig. 3), this low enrollment may reflect
physician preference for regimens with improved efficacy

versus R2 [8, 39]. Physicians’ choice of R2 may be reserved
for selected populations (e.g., elderly patients) [39]. Fur-
thermore, NCCN Guidelines indicate R2 as being useful in
certain circumstances in the ASCT-ineligible R/R DLBCL
setting (for non-germinal center B-cell-like DLBCL) as
opposed to being a preferred regimen [6].

Per the observations from the primary RE-MIND?2 anal-
ysis, the median OS for the comparator therapies in the
expanded analysis aligns with reports in the literature [35].
The median OS observed with pola-BR in the present study
(7.2 months) is similar to reports from other real-world studies
of R/R DLBCL (7.7-8.3 months) [40, 41]. The median OS
observed in these real-world reports is shorter than the median
OS reported in the pivotal GO29365 clinical trial of pola-BR
(12.4 months; n = 40 patients) [10], and in a recently reported
extension of GO29365 (11.0 months; n = 106 patients) (OS
was noted as not fully mature in the extension study) [42]. In
contrast, median OS was not reached in a recent phase II study
of pola-BR, in which median duration of follow-up was 5.4
months (range 0.7-11.9 months) [43]. Likewise, median OS
reported with R2 in this analysis (7.4 months) is comparable
to a report in the literature (10.7 months) [8].

Median OS with CAR-T therapies in the present study
(15.0 months) is comparable to the median OS of 19.3 months
reported in a recent real-world, retrospective observational
study [44], whereas median OS with CAR-T therapies in piv-
otal clinical trials is reported as 8.3 months (n = 93 patients)
(tisagenlecleucel) [16] and 21.1 months (n = 256 patients)
(lisocabtagene maraleucel; not assessed in RE-MIND2) [15].
Median OS was not reached in the ZUMA-1 study of axi-
cabtagene ciloleucel; the proportion of patients estimated as
surviving to 24 months was 50.5% (rn = 101 patients) [45].
The patients from these pivotal studies served as the reference
populations for regulatory approval [13, 37, 46], and were (on
average) younger [15, 16, 45]. Therefore, their overall fitness
might not have precluded transplant eligibility. Conversely,
patients included in the CAR-T therapies cohort in the present
study were not transplant eligible. Such differences in patient
characteristics may account for the overall lower performance
observed in the CAR-T cohort compared with the pivotal
studies. Additionally, we note that use of CAR-T therapies
for second-line, non-transplant-eligible patients is not pres-
ently approved [6]. We also note that, as patients in the CAR-T
therapies cohort were followed in a real-world, routine clinical
setting, with less stringent tumor assessment frequency, there
was a shorter duration of PFS follow-up in the CAR-T therapies
versus the tafasitamab plus lenalidomide group. Additionally,
CAR-T therapy was administered second-line in a small group
of patients. This heterogeneity may impact the interpretation of
median PFS and its HR (Online Resource Fig. 2 and Table 2).
However, comparable results between tafasitamab plus lena-
lidomide and CAR-T therapies were observed when 3- and
6-month PES rates (KM estimates) were examined: 69% and
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«Fig. 2 Kaplan—Meier plot of overall survival. (A) Tafasitamab plus
lenalidomide versus pola-BR. (B) Tafasitamab plus lenalidomide
versus R2. (C) Tafasitamab plus lenalidomide versus CAR-T. Abbre-
viations: CAR-T, CDI19 chimeric antigen receptor T-cell therapy;
CI, confidence interval; HR, hazard ratio; KM, Kaplan—-Meier; LEN,
lenalidomide; OS, overall survival; pola-BR, polatuzumab vedotin +
bendamustine + rituximab; R2, rituximab + lenalidomide; Tafa, tafa-
sitamab

52% for patients treated with tafasitamab plus lenalidomide
versus 76% and 41% for patients treated with CAR-T therapies.

We note a study limitation in the duration of follow-up,
inherent in an analysis of recently introduced therapies: this was
shorter among patients who received pola-BR, R2, and CAR-T
therapies (16.6, 13.4, and 10.2 months, respectively) versus
those who received tafasitamab plus lenalidomide, during the
L-MIND trial (~32 months). However, due to a high OS event
rate in the observational cohort, specifically up to Month 12, a
longer follow-up time would not change the conclusion of the
comparative analysis of OS. While acknowledging the limita-
tions of the short follow-up duration among the CAR-T therapy
cohort in particular, and its impact represented by a wide 95%
confidence interval range for median OS, we note that compa-
rable OS was seen between the tafasitamab plus lenalidomide
and CAR-T therapy cohort. Additionally, based on KM method
estimation, the 6- and 12-month OS rates for patients treated
with tafasitamab plus lenalidomide were 78% and 62%, respec-
tively, similar to the OS rates at 6 (78%) and 12 (68%) months
for patients treated with CAR-T therapies. A recent real-world
retrospective study of CAR-T therapies indicated OS rates
of 71% and 64% at 6 and 12 months using the KM method,
respectively [44], further supporting the results observed in the
present study. In the present analysis, it is noteworthy that the
follow-up time for patients who received CAR-T was from the
time patients received therapy; therefore, mortality occurring

Tafasitamab + LEN

Tafasitamab + LEN

in these patients between the time of extraction and the time of
infusion of T cells is not accounted for.

We acknowledge that, although outcomes for OS for
the comparator therapies assessed in RE-MIND?2 (e.g., for
CAR-T therapies) are similar to those observed in other
real-world studies, patients in the observational cohorts
in our study were included to match the characteristics of
patients from L-MIND. Therefore, the generalizability of
our study findings is limited by the study population char-
acteristics and may not be comparable with other studies.
For example, patients who received CAR-T therapies may
not typically be ASCT ineligible.

To compare the treatment effect between the tafasitamab
plus lenalidomide and observational cohorts, we used pro-
pensity score-based matching and weighting for balancing
clinically relevant baseline characteristics. A limitation of
a non-randomized comparison is potential confounding by
unknown or unmeasured baseline characteristics. However,
given the magnitude of differences observed in efficacy
endpoints, good balance achieved for clinically relevant
baseline characteristics, and consistency with the results
of multiple sensitivity analyses performed, it is unlikely
that potential unmeasured confounding would impact the
results to an extent that it changes the trial conclusion.

To ensure a robust analysis, several measures were
adopted to assess bias and ensure that the identified obser-
vational cohorts provided an authentic comparator for the
tafasitamab plus lenalidomide cohort. These were an align-
ment of the eligibility criteria with the L-MIND criteria
and utilizing six clinically relevant baseline covariates to
balance cohorts prior to analyses. As noted, the choice of
six versus nine covariates used in the RE-MIND2 primary
analysis balances adjustment for key clinically relevant fac-
tors, with retention of a statistically amenable sample size
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Fig.3. ORR and CR rate for tafasitamab plus lenalidomide versus
pola-BR, R2, and CAR-T therapies. Abbreviations: CAR-T, CD19
chimeric antigen receptor T-cell therapy; CI, confidence interval; CR,

complete response; LEN, lenalidomide; ORR, overall response rate;
pola-BR, polatuzumab vedotin + bendamustine + rituximab; R2,
rituximab + lenalidomide
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of matched patients to estimate response rate and time-to-
event endpoints. Furthermore, to assess potential bias from
patient attrition by the 1:1 matching algorithm and miss-
ing data, two sensitivity analyses were performed. In these
analyses, a new set of covariates was used (nine vs. six in
the main analysis), with covariates from the main analysis
(i.e., ECOG PS) being replaced by other relevant prognostic
and laboratory parameters (i.e., Arbor stage, LDH level,
presence of neutropenia, and anemia). The benefit of the
weighting method we adopted as a sensitivity analysis (the
IPTW method) is its ability to leverage against patient attri-
tion and potential selection bias to balance any population
differences. The IPTW analysis confirmed the results from
the main analysis (Online Resource Table 3). To account
for limitations in estimating treatment effects due to missing
data, we performed an additional sensitivity analysis using
MI of missing data for the baseline covariates; the results
from this analysis also align with those of the main analysis
(Online Resource Table 4). Both sensitivity analyses served
as extensions of the main analysis to provide confidence in
the endpoint estimates (Online Resource Fig. 5).

Conclusions

In summary, this expanded analysis of RE-MIND?2 used infor-
mation from patients in the observational cohort who received
pola-BR, R2, and CAR-T therapies, and utilized multiple sta-
tistical methodologies to offset variability due to the limited
patient numbers. In this retrospective comparative effective-
ness analysis, a statistically significant OS difference was
observed, favoring tafasitamab plus lenalidomide over pola-
BR and R2 cohorts. A comparable OS was observed between
the tafasitamab plus lenalidomide and the CAR-T therapies
cohort. The results presented here provide physicians with
further context on an increasingly broad treatment landscape.

About Tafasitamab

Tafasitamab is a humanized Fc-modified cytolytic CD19
targeting monoclonal antibody.

In 2010, MorphoSys licensed exclusive worldwide rights
to develop and commercialize tafasitamab from Xencor, Inc.

Tafasitamab incorporates an XmAb® engineered Fc
domain, which mediates B-cell lysis through apoptosis and
immune effector mechanisms including Antibody-Depend-
ent Cell-Mediated Cytotoxicity (ADCC) and Antibody-
Dependent Cellular Phagocytosis (ADCP).

In January 2020, MorphoSys and Incyte entered into a
collaboration and licensing agreement to further develop and
commercialize tafasitamab globally. Following accelerated
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approval by the U.S. Food and Drug Administration in July
2020, tafasitamab is being co-commercialized by Morpho-
Sys and Incyte in the United States. Incyte has exclusive
commercialization rights outside the United States.
XmAb® is a registered trademark of Xencor Inc.
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