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BCR kinase inhibitors, idelalisib and ibrutinib, are active and

effective in Richter syndrome

Richter syndrome (RS) is the transformation of chronic lym-
phocytic leukaemia (CLL) into an aggressive lymphoma,
most commonly diffuse large B cell lymphoma (DLBCL)
(Visentin et al, 2015, 2017; Mauro et al, 2017). Anthracy-
cline- or platinum-based regimes provide complete response
(CR) rates of 20-30% in patients with a median survival of
8 months; there are currently no standard salvage approaches
for RS (Vitale & Ferrajoli 2016: see Appendix S1). Lenalido-
mide and B-cell receptor kinase inhibitors (BCRi) have
shown remarkable efficacy in non-Hodgkin lymphoma
(NHL) and CLL, inducing long-term disease control, durable
remissions in heavily treated patients (Buhler et al, 2016;
Brown et al, 2017). Although a few studies investigated the
activity of lenalidomide (Czuczman et al, 2011) and ibrutinib
(Ayers & Mato, 2017) in patients with RS, none have
reported the effect of idelalisib.

In this retrospective study, we report on 11 subjects
with the DLBCL variant of RS who received 13 different
treatments, including lenalidomide (5 patients), ibrutinib
(4 patients) and idelalisib (4 patients). Although a longer
follow-up is needed, we provide evidence that BCRi, but
not lenalidomide, are active and feasible drugs in RS, with
an estimated 6-month time to progression (TTP) of
87%, thus opening a new perspective for the management
of RS.

Clinical data from 860 patients with CLL referred to the
Padua hospital from 1983 to June 2017 were reviewed to
identify the occurrence of RS, according to 2008 Interna-
tional Workshop on CLL definition (Hallek et al, 2008). This
study was approved by ethical committee and was performed
in accordance with the Declaration of Helsinki. IGHV gene
mutational status, cytogenetic and molecular analysis are
described in Appendix S1. From December 2015 ibrutinib
was prescribed for RS at 420 mg/day (Brown et al, 2017)
and idelalisib at 150 mg twice daily plus rituximab according
to the protocol reported by Furman et al (2014). Previously,
relapsed RS were managed with lenalidomide 25 mg/day
(Czuczman et al, 2011).

Computed tomography (CT) and fludeoxyglucose posi-
tron emission tomography (FDG PET)/CT scan were per-
formed at screening and after 3, 6 and 12 months of
treatment or as needed according to clinical assessment.
Responses were assessed according to the 2014 Lugano crite-
ria. The primary endpoint of this study was the 6-month
TTP, while secondary endpoints were median overall survival
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(OS) and overall response rate (ORR). Details on statistical
analyses are reported in Appendix S1.

Among the DLBCL-RS followed at Padua University
Hospital, 5 received lenalidomide and 8 were treated with
BCRi after primary treatment failure. Patient 1 first received
lenalidomide at disease progression, then ibrutinib and sub-
sequently idelalisib-rituximab.

Clinical and biological data of our subjects are summa-
rized in Table I, but no significant differences were found.
None was classified at low-risk and 7 subjects (54%) har-
boured TP53 abnormalities (Table I). All patients received
chemotherapy with R-CHOP
cyclophosphamide, doxorubicin, vincristine, prednisolone)

induction (rituximab,
and, if suitable, a platinum-based regimen; 8 patients pro-
gressed during the last treatment.

The ORRs were 0% and 62.5% (1 CR, 4 partial responses
[PR]) for lenalidomide and BCRI, respectively. All patients
progressed during lenalidomide, none progressed with idelal-
isib, and 2 patients treated with ibrutinib progressed after
0.37 (Patient 4) and 13 (Patient 1) months (Fig 1A). Patient
8 developed RS during ibrutinib treatment. He was chemo-
refractory to both R-CHOP and R-DHAP (rituximab, dex-
amethasone, high dose cytarabine, cisplatin), but achieved a
CR with idelalisib-rituximab, and underwent allogeneic stem
cell transplantation (Fig 1A). Representative FDG PET/CT
scans performed before and after 6 months of treatment are
shown in Figure SIA-C.

After a median follow-up of 6 months from treatment ini-
tiation, the median TTP for the patients treated with
lenalidomide and BCRi was 2.6 and 13.7 months, and the
estimated 6-month TTP was 20% and 87%, respectively
(Log-rank test P = 0.0287, Fig 1B). Seven patients died dur-
ing follow-up, 5 of disease progression (4 in lenalidomide
and 1 in ibrutinib), 1 of sudden death (probably a fatal car-
diac event) in PR, and 1 of pneumonia. The median OS for
lenalidomide was 2.6 months while it was not reached with
BCRi; the estimated 6-month OS was 20% and 60%, respec-
tively (Log-rank test P = 0.0426, Fig 1C). TTP and OS
did not differ significantly between ibrutinib and idelalisib
(Figure S2). Therapies were well tolerated. We recorded 19
adverse events with lenalidomide, 16 with ibrutinib and 8
with idelalisib (Appendix S1).

RS is characterized by rapid disease progression, limited
therapeutic options, particularly after first-line treatment fail-
ure, and poor survival. For these reasons some groups are
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Table I. Clinical and biological characteristics of patients.

Variables All RS patients Lenalidomide Ibrutinib Idelalisib P values
Number of patients 11 (13)* 5 4 4 -
Medium age (years) 65 £ 12 60 £ 14 69 £ 11 68 £ 10 1.0000
Gender (Male/Female) 6/7 2/3 1/3 3/1 0.4857
Time to RS (months) 68.2 + 44.9 96.1 + 60.3 47.3 + 43.6 61.2 + 30.5 0.3101
Time to new drugs (months) 11.1 £+ 8.5 7.2 + 4.8 12.2 + 10.1 13.83 + 10.5 0.9811
Non-GC typet 8 (62%) 3 (60%) 2 (50%) 3 (75%) 0.7648
Median FDG SUV . 134 £ 6.2 15.1 £+ 6.7 11 + 4.1 144 + 8.2 0.5782
Largest node (cm) 8.1 £44 8.3 £ 5.0 8.3 £ 26 8.1 £ 6.6 0.6324
Previous therapies (1) 2.1+ 1.3 1.8 + 0.8 2.0 + 1.6 25+ 1.7 0.8611
Cycles of platinum-based therapy and/or R-CHOP (n) 4+2 4+2 3+3 4+2 0.9598
Response to last treatment

Disease progression 8 (62%) 3 (60%) 3 (75%) 2 (50%) 0.8133

Stable disease 4 (31%) 2 (40%) 1 (25%) 1 (25%)
B symptoms 7 (54%) 2 (40%) 3 (75%) 2 (50%) 0.7650
Rossi score

Low 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0.5684

Intermediate 7 (54%) 2 (40%) 2 (50%) 3 (75%)

High 6 (46%) 3 (60%) 2 (50%) 1 (25%)
Tsimberidou score

Low 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0.3945

Low-intermediate 2 (15%) 0 (0%) 1 (25%) 1 (25%)

High-intermediate 7 (54%) 3 (60%) 1 (25%) 3 (75%)

High 4 (31%) 2 (40%) 2 (50%) 0 (0%)
TP53 abnormalities 6 (46%) 2 (50%) 1 (25%) 3 (75%) 0.5662
NOTCHI mutation 5 (39%) 2 (40%) 1 (25%) 2 (50%) 0.6376
U-IGHV 7 (54%) 2 (40%) 3 (75%) 2 (50%) 0.5684
IGHV4-39 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1.0000
Clonall related 8 (62%) 3 (60%) 2 (50%) 3 (75%) 0.7648
Treatment duration (months) 52 £ 4.3 4.2 + 4.6 6.4 £ 6.9 51 +£23 0.8192
Best response

Complete response 1 (8%) 0 (0%) 0 (0%) 1 (25%) 0.4481

Partial response 3 (23%) 0 (0%) 1 (25%) 2 (50%)

Stable disease 5 (39%) 2 (40%) 2 (50%) 1 (25%)

FDG SUV .5 fludeoxyglucose maximum standardized uptake value; GC, germinal centre; R-CHOP, rituximab, cyclophosphamide, doxorubicin,

vincristine, prednisolone; RS, Richter syndrome; U-IGHV, unmutated IGHV gene.

*11 patients received 13 treatment courses. In particular, Patient 1 received lenalidomide first, then ibrutinib and, at disease progression,

idelalisib.
+Non-GC subtype was determined by Hans’ algorithm.
1TP53 abnormalities include deletion and/or mutation.

investigating new monoclonal antibodies (ublituximab and
pemprolizumab) and small molecule inhibitors (selinexor,
acalabrutinib and TGR-1202) in the treatment of RS (Ayers
& Mato, 2017).

Lenalidomide and BCRi have shown remarkable efficacy
in NHL and CLL but only a few reports described their effi-
cacy in RS. Lenalidomide has been evaluated in 11 RS
patients; the ORR was 0% and grades 3—4 neutropenia was
observed in 48% and pneumonia in 3% of patients (Czucz-
man et al, 2011). Winter et al (2017: see Appendix S1)
reported a study of 13 ibrutinib-treated RS patients; the
ORR was 46% and 1 patient achieved CR and the median
TTP and OS was 3.0 and 7.2 months, respectively. Jaglowski
et al (2015) described their experience with ibrutinib

combined with ofatumumab in patients with CLL and RS; of
the 3 RS patients, one achieved PR and the other 2 stabilized
their disease.

Idelalisib, the first in the class of phosphatidylinositol
3-kinase (PI3K) inhibitors, has never been tested in RS.
However, ibrutinib resistance is mediated by a dynamic feed-
back between neoplastic cells and the tumour microenviron-
ment leading to PI3K/AKT activation. Moreover, in vitro
inhibition of PI3K has been shown to reverse ibrutinib-resis-
tance and enhance anti-lymphoma activity (Zhao, et al 2017:
see Appendix S1). These data might explain the activity of
idelalisib in 2 (Patients 1, 5) of our ibrutinib-resistant
patients and support the investigation of PI3K inhibitors in
this setting.
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Fig 1. Swimmer and survival plots. (A) Swimming pool plot of patients treated with lendalidomide (top), ibrutinib (middle) and idelalisib (bot-
tom). Head-arrow indicates that the patient is still receiving the drug, | that treatment was stopped and + that the patient has died. (B) Time to
progression and (C) overall survival plots. The BCR kinase inhibitors, ibrutinib and idelalisib, produced a significantly delayed progression
(P = 0.0287) and longer survival (P = 0.0426) when compared to lenalidomide. Allo-SCT, allogeneic stem cell transplantation; BCR, B-cell recep-
tor; CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease.

This study provides encouraging evidence that the BCR
pathway inhibitors, idelalisib and ibrutinib, are feasible, effec-
tive and well-tolerated salvage drugs in RS. In particular, ide-
lalisib has been shown to be an active drug for RS that
developed during ibrutinib treatment. Although a longer fol-
low-up is needed, our data indicate that BCR pathway inhi-
bitors may be active in some patients with Richter
transformation.
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