HemaSphere

Powered by EHA

EUROPEAN

HEMATOLOGY
ASSOCIATION

Letter
OPEN ACCESS

Obinutuzumab in Allogeneic Transplantation for
CLL and Richter’s Transformation in the Age of

Targeted Therapies

Natali Pflug', Geothy Chakupurakal?, Anna-Maria Fink!, Sandra Robrecht’, Marco Herling', Paula Cramer”,
Udo Holtick!, Sebastian Theurich'+°, Johannes Schetelig®’, Kirsten Fischer', Matthias Ritgen®, Christof Scheid’,
Barbara Eichhorst', Peter Dreger®, Michael Hallek', Michael von Bergwelt-Baildon'*°, on behalf of the German

CLL Study Group

Correspondence: Natali Pflug (Natali.Pflug@uk-koeln.de).

he introduction of B-cell receptor inhibitors including

Bruton tyrosine kinase inhibitors (ibrutinib and acal-

abrutinib) and phosphoinositide 3-kinase inhibitors

(idelalisib and duvelisib), as well as the BCL2 inhibi-
tor venetoclax has dramatically improved management options
for patients with high-risk chronic lymphocytic leukemia
(HR-CLL). These fortunate developments have downscaled the
role of allogeneic stem cell transplantation (alloHCT) in this
patient population and shifted research activities from alloHCT
to newer therapeutic approaches. Nonetheless, despite the effec-
tiveness of targeted novel agents (NAs), drug intolerance, pri-
mary resistance, progression, and Richter’s transformation (RT)
remain serious limitations for many patients. For patients who
experience progression or toxicity on all of the available NAs,
outcomes remain poor.'?

For young, fit patients, in whom NAs are not expected to
provide long-term disease control or with high-grade trans-
formation, alloHCT is still a viable option.> AlloHCT harbors
the potential for long-term disease control,* but is associated
with severe risks like chronic graft-versus-host disease (GVHD),
a significant percentage of non-relapse mortality and last but

"Faculty of Medicine and University Hospital of Cologne, Department | of Internal
Medlicine, Center for Integrated Oncology Aachen Bonn Cologne Disseldorf (CIO
ABCD), University of Cologne, Germany

2Praxis flir Hdmatologie und Onkologie, Koblenz, Germany

3Cancer and Immunometabolism Research Group, Gene Center, LMU Munich,
Germany

“Department of Medicine Ill, LMU University Hospital, Munich, Germany
5German Cancer Consortium (DKTK), partner site Munich, Germany
SMedizinische Klinik und Poliklinik I, University Hospital Dresden, Germany
’"DKMS Clinical Trials Unit, Dresden, Germany

8University Clinic of Schleswig-Holstein, Kiel, Germany

9Department of Medicine V, University Hospital Heidelberg, Germany

Trial registration: ClinicalTrials.gov: NCT031535174.

Supplemental digital content is available for this article.

Copyright © 2021 the Author(s). Published by Wolters Kluwer Health, Inc.

on behalf of the European Hematology Association. This is an open-access
article distributed under the terms of the Creative Commons Attribution-Non
Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permissible
to download and share the work provided it is properly cited. The work cannot be
changed in any way or used commercially without permission from the journal.
HemaSphere (2021) 5:12(e664).
http.//dx.doi.org/10.1097/HS9.0000000000000664.

Received: 11 May 2021 / Accepted: 20 October 2021

not least (early) relapse. Against this background, strategies
to improve the outcome of alloHCT in HR-CLL and RT are
needed, but scarce.

We report the course of 3 intensively pretreated HR-CLL
patients (including one with RT) who received peritransplant
obinutuzumab within the prospective CLL-TX1 trial, a sin-
gle-arm, phase-II study for patients with HR-CLL or RT of
the German CLL Study Group (NCT03153514) (for Consort
diagram, please refer to Suppplemental Digital Content 1,
http://links.lww.com/HS/A212). Obinutuzumab is a human-
ized type-Il CD20 antibody, which has shown superior effi-
cacy in comparison to rituximab by inducing direct cell death
as well as enhanced antibody dependant cellular cytotoxicity.’®
Unfortunately, the trial coincided with a multitude of trials test-
ing NAs for the respective patient population and with approv-
als of NAs for CLL, so that the decision was made to discontinue
enrollment due to slow recruitment.

Patients were enrolled between November 2017 and April
2018. The competent review boards approved the study and
written informed consent was obtained from all patients.

Patients were eligible for inclusion, if they had

1. Documented CLL according to International Workshop
on CLL (iwCLL) criteria,® requiring alloHCT consistent
with the consensus statement of the European Research
Initiative on CLL (ERIC) and the European Society for
Blood and Marrow Transplantation (EBMT)”:

a. Nonresponse or early relapse within 24 months after
purine analogue combination therapy or treatment of
similar efficacy plus TP53 mutation, deletion (del)17p
and/or del11 plus response to NAs or

b. Nonresponse or early relapse within 24 months after
purine analog combination therapy or treatment of
similar efficacy and refractory to or nontolerating NAs.

2. Transformation of CLL to aggressive non-Hodgkin lym-
phoma (RT).

Both fully HLA-matched (HLA-A, -B, -C, -DRB, and -DQB1)
related and unrelated donors were allowed.

The conditioning regimen was fludarabine 30 mg/m? i.v. day
(d) -6 to -2 and busulphan 3.2 mg/kg i.v. from d -5 (or -4, based
on the patient’s general condition) to d -3. Patients received
obinutuzumab 100 mg i.v. on d -8, 900 mg on d -7 followed by
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1000mg on d -1, +7, and +14. A second cycle obinutuzumab
(1000 mg i.v. once per week for 4 wks) was allowed in case of
active disease and/or minimal residual disease (MRD) positivity
around d+60, +90, +180 or +270 posttransplant. GVHD pro-
phylaxis included cyclosporine A and mycophenolate mofetil.
Pretransplant characteristics of patients are summarized in
Table 1. Patient 1 was diagnosed with RT and patients 2 and 3
with HR-CLL. All patients had received multiple lines of previ-
ous therapies including at least 1 (patient with RT) or 3 (patients
with HR-CLL) NAs (see Table 1). All 3 patients achieved a par-
tial response, but with significant residual disease activity, before
alloHCT (see Table 1). Patient 1 had a sibling donor, whereas
patients 2 and 3 had unrelated donors. Cycle 1 of obinutuzumab
was completed as per protocol in all three patients. Patient 1 and
patient 3 received a second cycle of obinutuzumab: Patient 1 due
to MRD positivity (ie, 1 CLL cell in 100 leukocytes or less) in the
peripheral blood and bone marrow on d+61 and patient 3 due
to an intermediate MRD status (ie, 1 CLL cell in 10,000 to more
than 100 leukocytes) in the peripheral blood on d+195. Of note
patient 1 achieved MRD reduction to intermediate MRD status
on d+106 and to MRD negativity (flow-cytometric with a cut-
off of 10-4 [ie, <1 cell in 10,000 leukocytes]) on d+180, despite
elevation of immunosuppressive therapy during this period in
the context of a GVHD episode. In patient 3, the start of the sec-
ond cycle obinutuzumab was delayed for logistical reasons until
d+257. Subsequently, a negative MRD status was measured with

Baseline Characteristics of Patients Included in the CLL-TX1 Trial

Obinutuzumab in Allogeneic Transplantation for CLL

a time delay at this point. The administered immunosuppressive
therapy was stable between d+195 and d+257.

Neutrophil engraftment (absolute neutrophil count > 0.5 x
10%/L) was achieved on d + 25 (patient 1),d +11 (patient 2), and
d +15 (patient 3). Platelet engraftment (platelets > 20 x 10%/L)
occurred in patient 2 on d +10. Platelets did not drop below
this threshold in patients 1 and 3. Complete lymphohemato-
poietic donor chimerism was achieved on d +180 (patient 1),
d +171 (patient 2), and d +151 (patient 3).

Nonhematopoietic toxicity was modest and lay within the
expected range. In total, 9 serious adverse events (SAEs) and one
serious adverse reaction (pyrexia, CTC [Common Terminology
Criteria] grade 1) that were assessed as possibly related to the
study drug occurred during the 2-year trial phase. Reported
SAEs were all related to infections including three cases of pneu-
monia, one Escherichia coli sepsis, one Cytomegalovirus (CMV)
gastritis, one Herpes simplex infection, one Parainfluenza virus
infection, and one infection not otherwise specified.

All 3 patients developed acute GVHD (<grade 2), no severe
acute GVHD (>grade 3) was reported. Clinically relevant
chronic GVHD occurred in 2 patients: mild ocular chronic
GVHD was diagnosed on d +526 in patient 1, and in patient
2, an episode of pulmonal chronic GVHD was suspected in the
context of a CMV-pneumonia on d +169. Respiratory symp-
toms were fully reversible after adequate antiviral treatment and
steroid administration.

Patient 1 Patient 2 Patient 3
Age at alloHCT (y) 57 57 66
Gender Male Male Male
Diagnosis RT (DLBCL) CLL CLL
Years from diagnosis to alloHCT 5 12 12
Prior treatments 1.FC 1. Chlorambucil 1.FCR
2.BR 2.FC 2. Ofatumumuab
3. Ibrutinib 3.R 3. Venetoclax
4. R-CHOP 4.BR 4. Ibrutinib + obinutuzumab
5. R-DHAP 5. R-idelalisib
6. Ibrutinib 5. Ibrutinib
7. Venetoclax 6. Idelalisib + obinutuzumab
No. prior NAs 1 3 3

Disease status before conditioning PR (lymphadenopathy, hepatosplenomegaly and

30% BM infiltration)

Cytogenetics
Del (17p) No
Del(11q) No
Trisomy 12 Yes
Del (13q) No
Complex karyotype > 3 Yes
Complex karyotype > 5 No
Molecular genetics
Unmutated IGHV Yes
Mutated TP53 No
After failure of ibrutinib
BTK mutation No
PLCgamma mutation n.d.
Donor type Related; fully HLA-matched
HCT-Cl 5

Conditioning regimen FluBu 2
CD34+ cells transplanted 13.59 x 10¢/kg
Bulky disease (Lymph node size > 5¢cm)  No

PR (residual lymphadenopathy, 20%—30%
BM infiltration)

PR (lymphadenopathy up to 4.3cm,
0.01% CLL cells in BM)

No Yes

No No

Yes No

Yes No

No No

No No

No Yes

No Yes

n.d. No

n.d. No

Unrelated; fully HLA-matched Unrelated; fully HLA-matched
0 6

FluBu 3 FluBu 2

6.27 x 10%kg 8.07 x 10%kg
No No

alloHCT = allogeneic stem cell transplantation; BM = bone marrow; BR = bendamustine + rituximab; CLL = chronic lymphocytic leukemia; del = deletion; DLBCL = diffuse large B-cell lymphoma;
FC(R) = fludarabine + cyclophosphamide (+ rituximab); FluBu 2 = fludarabine 30 mg/m2 day —6 to —2 + busulphan 3.2 mg/kg i.v. day —4 and —3; FluBu 3 = fludarabine 30 mg/m2 day —6 to -2 +
busulphan 3.2 mg/kg i.v. day —5 to —3; HCT-CI = hematopoietic cell transplantation- specific comorbidity index; HLA = human leukocyte antigen system; IGHV = immunoglobulin heavy chain variable
region; NA = targeted novel agents (including ibrutinib, idelalisib, and venetoclax); n.d. = not done; PR = partial response; R = rituximab; R-CHOP = rituximab + cyclophosphamide + hydroxydauno-
rubicin + vincristine + prednisone; R-DHAP = rituximab + dexamethasone + cytarabine + cisplatin; RT = Richter’s transformation.
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All 3 patients were free of systemic immunosuppression 1 year
after alloHCT.

At 2 years after alloHCT, MRD negativity in peripheral blood
and bone marrow was achieved in all three patients (see Fig. 1
for individual levels of MRD at certain times after alloHCT).
Patient 1 was assessed with a partial response according to
IWCLL guidelines® due to a borderline enlarged spleen. Patients
2 and 3 both had a complete response (CR). With database clo-
sure for follow-up on September 30, 2021 (46, 42, and 41 mo
after alloHCT, respectively, for patients 1, 2. and 3) all three
patients are alive without signs of relapse.
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Figure 1. Course of MRD after alloHCT for patient 1, 2, and 3
assessed in bone marrow (open circles) and peripheral blood
(filled circles). The first measuring point (reverted triangle) indicates
the MRD status in the bone marrow before start of conditioning regimen
for alloHCT. alloHCT = allogeneic stem cell transplantation; MRD = minimal residual
disease.
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A number of publications have described different approaches
in transplantation for Richter®’ and CLL patients,>*!*'2 includ-
ing the addition of the CD20 antibodies rituximab!>'* and ofa-
tumomab.'>!'® To our knowledge, however, this is the first report
of the addition of the CD20-antibody obinutuzumab peritrans-
plant for patients with HR-CLL or RT. Adding obinutuzumab
to low-intensity conditioning in the setting of HR-CLL and RT
was feasible and safe.

In this prospectively followed cohort of 3 patients, all heavily
pretreated and with active disease before transplant, complete
donor chimerism as well as MRD negativity in peripheral blood
and bone marrow was achieved in all cases and all were free of
systemic immunosuppressants 1 year after transplantation lat-
est. Posttransplant GVHD and infectious complications could
be well managed in all 3 patients. Still the addition of B-cell
depletion to alloHCT conditioning certainly harbors the risk
of increased infectious complications and a close monitoring is
warranted. Of note, to date >3 years after transplantation, none
of the patients died or experienced relapse.

Even though the broad availability of NAs has cut back the
role of alloHCT in CLL, we now increasingly see patients who
progress through multiple lines of NAs or develop RT and for
whom alloHCT is a feasible option; therefore, strategies to
reduce risks of alloHCT are needed.

Against this backdrop and given the favorable course of all
3 patients followed in our trial, the addition of obinutuzumab
to reduced-intensity conditioning alloHCT for patients with
HR-CLL and RT is something to consider, but further evalua-
tion is warranted.

Acknowledgments

The CLL-TX1 trial (NCT03153514) was planned and con-
ducted as an investigator initiated trial by the German CLL
Study Group (GCLLSG). The trial was supported by a research
grant and provision of obinutuzumab from F. Hoffmann-La
Roche. We wish to thank all patients and physicians for their
participation in the study. We further thank Aline Zey and Anne
Westermann who worked as project managers, Henrik Gerwin
and Annette Beer who worked as data managers, and Tanja
Annolleck and Sabine Frohs who worked as safety managers
in the trial.

Disclosures

MvBB received honoraria and research funding from F
Hoffmann LaRoche, Kite/Gilead, Novartis, MSD, Amgen,
Mologen, Astellas and BMS. PC reports research funding from
AbbVie, Acerta, AstraZeneca, Beigene, F. Hoffmann-LaRoche,
Gilead, GlaxoSmithKline, Janssen-Cilag and Novartis, hono-
raria for scientific talks by AbbVie, AstraZeneca, F. Hoffmann-
LaRoche and Janssen-Cilag and for advisory boards by AbbVie,
Acerta, AstraZeneca, Janssen-Cilag and Novartis, as well as
travel grants by AbbVie, F. Hoffmann LaRoche, Gilead, and
Janssen-Cilag. PD reports consultancy for AbbVie, AstraZeneca,
bluebird bio, Gilead, Janssen, Novartis, Riemser, F. Hoffmann-
LaRoche; speakers bureau for AbbVie, AstraZeneca, Gilead,
Novartis, Riemser, F. Hoffmann-LaRoche; research support
from Riemser. BE reports speaker’s honoraria, advisory board
and travel grant from F. Hoffmann-LaRoche. KF reports travel
grants and honoraria from F. Hoffmann-LaRoche as well as hon-
oraria from Abbvie. MH reports consultant or advisory board
member, honoraria and research support by Abbvie, Celgene F.
Hoffmann-LaRoche, Gilead, Janssen and Boehringer Ingelheim.
MR reports advisory boards for F. Hoffmann-LaRoche and hon-
oraria from Astra-Zeneca. JS received lecture fees and advisory
board member honoraria from Abbvie, AstraZeneca, Janssen,
F. Hoffmann-LaRoche, and Gilead. ST received reimbursement



Pflug et al

(travel costs) or honoraria for symposia or advisory boards
from Amgen, GSK, Sanofi, Janssen, Celgene, and Takeda. All the
other authors have no conflicts of interest to disclose.

References

1.

Mato AR, Thompson M, Allan JN, et al. Real-world outcomes
and management strategies for venetoclax-treated chronic lym-
phocytic leukemia patients in the United States. Haematologica.
2018;103:1511-1517.

Woyach JA, Ruppert AS, Guinn D, et al. BTK(C481S)-mediated resis-
tance to ibrutinib in chronic lymphocytic leukemia. J Clin Oncol.
2017;35:1437-1443.

Roeker LE, Dreger P, Brown JR, et al. Allogeneic stem cell transplan-
tation for chronic lymphocytic leukemia in the era of novel agents.
Blood Adv. 2020;4:3977-3989.

van Gelder M, de Wreede LC, Bornhduser M, et al. Long-term survival
of patients with CLL after allogeneic transplantation: a report from
the European Society for Blood and Marrow Transplantation. Bone
Marrow Transplant. 2017;52:372-380.

Patz M, Isaeva P, Forcob N, et al. Comparison of the in vitro effects
of the anti-CD20 antibodies rituximab and GA101 on chronic lympho-
cytic leukaemia cells. Br J Haematol. 2011;152:295-306.

Hallek M, Cheson BD, Catovsky D, et al. Guidelines for the diagno-
sis and treatment of chronic lymphocytic leukemia: a report from the
International Workshop on Chronic Lymphocytic Leukemia updating
the National Cancer Institute-Working Group 1996 guidelines. Blood.
2008;111:5446-5456.

Dreger P, Schetelig J, Andersen N, et al. Managing high-risk CLL
during transition to a new treatment era: stem cell transplantation or
novel agents? Blood. 2014;124:3841-3849.

Kim HT, Shaughnessy CJ, Rai SC, et al. Allogeneic hematopoietic cell
transplantation after prior targeted therapy for high-risk chronic lym-
phocytic leukemia. Blood Adv. 2020;4:4113-41283.

10.

11.

12.

13.

14.

15.

16.

Obinutuzumab in Allogeneic Transplantation for CLL

Al-Sawaf O, Robrecht S, Bahlo J, et al. Richter transformation in
chronic lymphocytic leukemia (CLL)-a pooled analysis of German
CLL Study Group (GCLLSG) front line treatment trials. Leukemia.
2021;35:169-176.

Dreger P, Déhner H, Ritgen M, et al. Allogeneic stem cell transplantation
provides durable disease control in poor-risk chronic lymphocytic leuke-
mia: long-term clinical and MRD results of the German CLL Study Group
CLL3X trial. Blood. 2010;116:2438-2447.

Schetelig J, Hoek J, Stilgenbauer S, et al. Allogeneic hematopoietic
cell transplantation for patients with TP53 mutant or deleted chronic
lymphocytic leukemia: results of a prospective observational study.
Bone Marrow Transplant. 2021;116:692-695.

Tournilhac O, Le Garff-Tavernier M, Nguyen Quoc S, et al. Efficacy
of minimal residual disease driven immune-intervention after allo-
geneic hematopoietic stem cell transplantation for high-risk chronic
lymphocytic leukemia: results of a prospective multicentric trial.
Haematologica. 2021;106:1867-1875.

Shadman M, Maloney DG, Storer B, et al. Rituximab-based allogeneic
transplant for chronic lymphocytic leukemia with comparison to his-
torical experience. Bone Marrow Transplant. 2020;55:172-181.
Michallet M, Socié G, Mohty M, et al. Rituximab, fludarabine, and total
body irradiation as conditioning regimen before allogeneic hemato-
poietic stem cell transplantation for advanced chronic lymphocytic
leukemia: long-term prospective multicenter study. Exp Hematol.
2013;41:127-133.

Montesinos P, Cabrero M, Valcarcel D, et al. The addition of ofa-
tumumab to the conditioning regimen does not improve the out-
come of patients with high-risk CLL undergoing reduced intensity
allogeneic haematopoietic cell transplantation: a pilot trial from
the GETH and GELLC (CLL4 trial). Bone Marrow Transplant.
2016;51:1404-1407.

Schetelig J, Link CS, Stuhler G, et al. Anti-CD20 immunotherapy as
a bridge to tolerance, after allogeneic stem cell transplantation for
patients with chronic lymphocytic leukaemia: results of the CLLX4
trial. Br J Haematol. 2019;184:833-836.



