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Overview

• Overall of clinical challenge
• Value of PET-CT
• Immunochemotherapy outcomes
• Novel therapies
• Novel therapy – chemotherapy combinations



Richter’s Syndrome
• Aggressive, life-threatening syndrome after a 46 

year old patient presented with rapidly fatal 
generalized lymphadenopathy and 
hepatosplenomegaly. 
• Richter’s syndrome (RS) was formally coined 

following 4 autopsies: ‘’reticular cell sarcoma’’ 
arising in known B-CLL. 
•Majority B-CLL transformations to ABC type DLBCL.
• Rare transformations to cHL, Burkitt lymphoma, 

LBL. 1928, Maurice Richter

P. Lortholary et al., 1964
M. N. Richter, 1928



Retrospective studies describing the cumulative incidence of RS in pts with CLL

Reference Study period

Cohort 
restricted to 

newly 
diagnosed CLL 

patients

No. of CLL 
patients

No. of patients 
with biopsy-
proven RS

Median follow 
up of CLL, 

years
Rate of RS (%)

Median time 
to 

development 
of RS, years 

(range)
Mauro et al, 

1999 1984-1994 No 1011 18 NR 1 NR

Tsimberidou et 
al, 2006 1975-2005 No 3986 148 NR 3.7 NR

Rossi et al, 
2008 1996-2006 No 185 17 4 9.1 1.9 (0-6.8)

Alipour et al, 
2008 1969-2007 No 465 24 NR 5 5 (0.1-21)

Rossi et al, 
2009 NR No 783 69 3.5 8.8 1.9 (NR)

Fan et al, 2012 2004-2010 No 149 16 3.5 10.7 2.7 (0-6.5)

Parikh et al, 
2013 2000-2011 Yes 1641 37 4 2.1 1.8 (0-11.7)



• 332 patients with biopsy + PET-CT
• 95 RS vs 117 aggressive CLL vs 120 indolent CLL.
• Median SUVmax: 17.6, 6.8, and 3.7
SUVmax ≥ 5

• sensitivity 88%, specificity 47%, PPV 38%, and 
NPV 92% for confirmed RS.

PET in RS in immunochemotherapy era

Falchi et al, Blood 2014



• 240 patients 18F-FDG-PET-CT.
• 10% RS (mSUVmax >10) vs 42% ‘aggressive’ CLL (mSUVmax 4.5) vs 34% 'stable’ 

CLL (mSUVmax 2.2) vs 14% other

Michallet et al, Leukemia & Lymphoma 2016

PET in RS in immunochemotherapy era

SUVmax >10

• Sensitivity and specificity ID RS in 
91% and 95%, respectively
• Assuming RS prevalence 2.2%, 

PPV and NPV using >10 threshold: 
28.7% and 99.8%, respectively; 
• Assuming RS prevalence 8% RS 

prevalence, PPV and NPV: 60.6% 
and 99.2%, respectively.



PET in RS in the post BCRi Era
• Screening PET-CT prior to venetoclax therapy phase II trial
• All with SUVmax ≥ 10 or high risk clinical features -> biopsy
• 167 patients screened
• 84 (50%) LN SUVmax ≥5 
• 25 (15%) LN SUVmax ≥10
• 35 biopsied, 19 SUVmax ≥10; 16 SUVmax <10 + high risk features
• 8 RT (22%) (4.8% of 167 post BCRi) 

SUVmax ≥10: sensitivity 71%, specificity 50%, PPV 26%, NPV of 88% for detection of biopsy-confirmed 

RT versus CLL PD post-BCRi (OR 2.5 [0.4–15], p=.318)

No difference in sensitivity with SUVmax ≥5 (71%)

Mato et al, Haematologica, 2019



RICHTERS 

SYNDROME

The Clinical Challenge

Elderly patients  

Comorbidities

Organ

dysfunction
Deterioating 

performance 

status

Tumour Bulk

Rapid onset

B symptoms

Immuno-

compromised 

patients (CLL and 

past treatment 

including Purine 

analogues)

TP53, MYC, 

CDKN2A (50%) 

NOTCH1 (30%)  

abnormalities

Activated B cell 

type DLBCL

Clonally related 

disease

Underlying CLL 

Tumour burden

Rai stage III-IV

Eyre & Schuh 2017



Historical (immuno)chemotherapy for patients with RS
Reference

Treatment 

regimen

Accrual 

period
n

Median age, 

years (range)

Response rate (%)
Allogeneic 

SCT (%)

Grade 3/4 toxicity (%)

TRM (%)
Median 

survivalCR ORR Neutropenia
Thrombopeni

a
Infection

Anthracycline-containing regimens

Langerbeins et al, 
2014 R-CHOP NR 15 69 (NR) 7 67 NR 55 65 28 3 21 months

Dabaja, 2001 HyperCVXD NR 29 61 (36-75) 38 41 NR 100 79 39 14 10 months

Tsimberidou et al, 
2003

Rituximab and 
GM-CSF with 
alternating 

hyperCVXD and 
MTX/cytarabine

1999-2001 30 59 (27-79) 27 43 NR 100 40 59 18 8 months

Platinum-containing regimens

Tsimberidou et al, 
2008 OFAR1 2004-2006 20 59 (34-77) 10 50 15 84 94 12 7 8 months

Tsimberidou et al, 
2013 OFAR2 2007-2010 35 63 (40-81) 6 43 20 89 77 20 NR 6.6 months

Fludarabine-containing regimens

Giles et al, 1996 PFA or CFA 1992-1996 12 59 (49-74) 18 45 NR NR NR NR NR 17 months

Tsimberidou et al, 
2002 FACPGM 1997-2001 15 62 (42-74) 5 5 0 90 83 55 20 2.2 months

Radioimmunotherapy

Tsimberidou et al, 
2004

90Y ibritumomab
tiuxetan 2000-2002 7 56 (44-70) 0 0 0 29 71 13 NR NR



Tsimberidou AM, et al  J Clin Oncol. 2006; Rossi et al. Blood 2011;117:3391-3401

Classification RS into risk-of-death categories and survival 



Outcome of treatment naïve patients

• 204 RS patients
• 1993-2018
•mOS 12.0 months. 
• Rx naive: mOS: 46.3 vs 7.8m p<0.001. 
• In MVA: raised LDH (HR 2.3, p=0.01), 

prior CLL Rx (HR 2.0, p=0.01), and age 
(HR 1.03, p=0.01) a/w worse OS.
• 12% SCT (20 autoSCT and 4 alloSCT), 

post-transplant mOS 55.4 months. 

Wang et al, Haematologica, 2019 



OS after RS by first line RT treatment regimen

Wang et al, Haematologica, 2019 



• 43 recruited; 37 evaluable
• 73% >60 years, 70% M
• >50% FC-based regimen as prior Rx for CLL
• ORR 65% after 4 cycles 
• ORR 44% (CR 25%, PR 19%) at 6 cycles
• mPFS 6.1 m mOS 11.4m 
• 7 platinum-salvage at PD: nil responders
• 1 salvaged with acalabrutinib -> alloSCT

NCRI phase II study of CHOP in combination with ofatumumab
in induction and maintenance in newly diagnosed Richter
syndrome

Toby A. Eyre,1 Ruth Clifford,1,2 Adrian

Bloor,3 Lucy Boyle,4 Corran Roberts,5

Maite Cabes,2 Graham P. Collins,1

Stephen Devereux,6 George Follows,7

Christopher P. Fox,8 John Gribben,9

Peter Hillmen,10 Chris S. Hatton,1

Tim J. Littlewood,1 Helen McCarthy,11

Jim Murray,12 Andrew R. Pettitt,13,14

Elizabeth Soilleux,14 Basile Stam-

atopoulos,2,15 Sharon B. Love,5 Andrew

Wotherspoon16 and Anna Schuh1,2,17,18

1Department of Haematology, Oxford University

Hospitals NHS Foundation Trust, Churchill

Hospital, Oxford, UK, 2NIHR BRC Oxford

Molecular Diagnostic Centre, Oxford University

Hospitals NHS Foundation Trust, John Radcliffe

Hospital, Oxford, UK, 3Department of Haema-

tology, The Christie Hospital NHS Trust, Wim-

slow Road, Manchester, UK, 4OCTO – Oncology

Clinical Trials Office, Department of Oncology,

University of Oxford, Oxford, UK, 5Centre for

Statistics in Medicine, Nuffield Department of

Orthopaedics, Rheumatology & Musculoskeletal

Sciences, University of Oxford, Oxford, UK,
6Department of Haematology, Kings College

Hospital, London, UK, 7Department of Haema-

tology, Addenbrooke’s Hospital NHS Trust,

Cambridge, UK, 8Department of Haematology,

Nottingham University Hospitals NHS Trust,

Nottingham, UK, 9Institute of Cancer, Barts &

the London School of Medicine & Dentistry,

London, UK, 10St James’s Institute of Oncology;

Dena Cohen, University of Leeds, Leeds, UK,
11Department of Haematology, Royal Bourne-

mouth Hospital, Bournemouth, UK, 12Depart-

ment of Haematology, Queen Elizabeth Hospital,

Birmingham, UK, 13Royal Liverpool and Broad-

green University Hospitals NHS Trust, Liverpool,

Merseyside, UK, 14Department of Molecular and

Clinical Cancer Medicine, University of Liver-

pool, Liverpool, UK, 15Department of Cellular

Pathology, Oxford University Hospitals NHS

Foundation Trust, John Radcliffe Hospital,

Richter syndrome (RS) is associated with chemotherapy resistance and a
poor historical median overall survival (OS) of 8–10 months. We con-
ducted a phase II trial of standard CHOP-21 (cyclophosphamide, doxoru-
bicin, vincristine, prednisolone every 21 d) with ofatumumab induction
(Cycle 1: 300 mg day 1, 1000 mg day 8, 1000 mg day 15; Cycles 2–6:
1000 mg day 1) (CHOP-O) followed by 12 months ofatumumab mainte-
nance (1000 mg given 8-weekly for up to six cycles). Forty-three patients
were recruited of whom 37 were evaluable. Seventy-three per cent were
aged >60 years. Over half of the patients received a fludarabine and
cyclophosphamide-based regimen as prior CLL treatment. The overall
response rate was 46% (complete response 27%, partial response 19%) at
six cycles. The median progression-free survival was 6!2 months (95% con-
fidence interval [CI] 4!9–14!0 months) and median OS was 11!4 months
(95% CI 6!4–25!6 months). Treatment-na€ıve and TP53-intact patients had
improved outcomes. Fifteen episodes of neutropenic fever and 46 non-neu-
tropenic infections were observed. There were no treatment-related deaths.
Seven patients received platinum-containing salvage at progression, with
only one patient obtaining an adequate response to proceed to allogeneic
transplantation. CHOP-O with ofatumumab maintenance provides mini-
mal benefit beyond CHOP plus rutuximab. Standard immunochemother-
apy for RS remains wholly inadequate for unselected RS. Multinational
trials incorporating novel agents are urgently needed.

Keywords: Ofatumumab, CHOP, TP53, Richter syndrome, Chronic
lymphocytic leukaemia.

research paper

ª 2016 John Wiley & Sons Ltd, British Journal of Haematology doi: 10.1111/bjh.14177

events reported across all 43 patients. Fifteen episodes of neu-

tropenic fever were reported and grade 3–4 neutropenia was

noted on 14 occasions. Forty-six additional non-neutropenic

infections were noted, of which 21 were SAEs. A single SAE as

the result of an ofatumumab-induced infusion reaction was

reported. No treatment-related deaths were reported.

Median OS = 11·44 months
(95%CI 6·38-25·64)
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Fig 2. Survival outcomes - A: progression-free survival (PFS). B: overall survival (OS).

Log rank test P = 0·044
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Fig 3. Progression-free survival according to subgroups - A: Number of prior treatments. B: TP53 disruption. C: Rossi score. D: Tsimberidou
score

CHOP with Ofatumumab in Richter Syndrome
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Management at progression and outcome

Seven patients received platinum-containing salvage at pro-

gression, and only a single patient (Patient 2, Table III) had

sufficiently chemo-responsive disease to receive an allogeneic

stem cell transplantation. No patient received an autologous

SCT. The outcome in those considered fit enough for plat-

inum-based salvage chemotherapy at relapse post-CHOP-O

was generally poor.

Discussion

The successful completion of this trial proves the feasibility

of studying novel combinations in a rare disease and shows

the importance of productive national collaboration. This

study achieved a key secondary end point by showing that it

is feasible to study clinico-pathological features of RS and

answers important therapy-based questions in clinical trials.

Although not compared in a prospective randomized clinical

trial, our data shows that CHOP-O does not noticeably

improve response and survival outcomes when judged aside

historical outcomes after R-CHOP in RS (n = 15, ORR 67%,

median PFS = 10 months, OS = 21 months) (Langerbeins

et al, 2014). A recent retrospective series of 46 patients with

newly diagnosed RS (42 of which were DLBCL-subtype) trea-

ted with etoposide, vincristine, cyclophosphamide, doxoru-

bicin and rituximab (EPOCH-R) showed limited efficacy

with poor PFS (median 3!5 months) and OS (median

5!9 months) (Rogers et al, 2015). We demonstrate that sur-

vival following relapsed RS is poor. Patients are typically

platinum refractory and survived for a median of just over

2 months after relapse.

Although small numbers limited our subgroup analysis,

our results were consistent with the prior published data of

prognostic scoring systems. Rossi et al (2011) demonstrated

the prognostic impact of TP53 disruption in a retrospective

series of 86 patients. We demonstrate for the first time

within a prospective clinical trial, that patients with RS and

TP53 disruption have an inferior survival to those without

TP53 disruption. The fact that 50% of patients with RS have

TP53 disruption means that novel drugs for this condition

need to act independently of TP53.

We also demonstrate for the first time in a prospective

clinical trial that patients with treatment-na€ıve CLL at the

time of transformation have a superior outcome compared

to those that are previously treated. This is probably related

to immunosuppression, prior myelotoxicity and the selection

and subsequent transformation of immunochemotherapy-

resistant subclones.

Results from PET-CT are consistent with data in the liter-

ature that supports the utility of this imaging to exclude RS

and direct biopsy. A number of studies have shown that

using an SUVmax cut off of 5!0 could detect DLBCL-type

All patients

Age
< 60 years
≥ 60 years

Rai stage
0 or I
II, III or IV

TP53 disruption?
Yes
No

IPI
0-2
3-5

Tsimberidou score
0-1
2-4

Cell of origin
ABC
GCB

MYC
< 20% expression
≥ 20% expression

Prior treatments
0
≥ 1
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Fig 4. Overall response rate (ORR) at end of
cycle 6 CHOP-O induction according to sub-
groups. The size of grey box is equivalent to
patient number. Diamonds indicate the objec-
tive response rate value for each specific sub-
group and the horizontal lines indicate the
95% confidence interval for that subgroup. IPI,
International Prognostic Index; ABC, activated
B-cell type; GCB, germinal centre B cell type;
95% CI, 95% confidence interval.

T. A. Eyre et al

8 ª 2016 John Wiley & Sons Ltd, British Journal of Haematology

Eyre et al, BJH 2016



CHOP-Ofatumumab: Prior treatment lines / TP53 status

events reported across all 43 patients. Fifteen episodes of neu-

tropenic fever were reported and grade 3–4 neutropenia was

noted on 14 occasions. Forty-six additional non-neutropenic

infections were noted, of which 21 were SAEs. A single SAE as

the result of an ofatumumab-induced infusion reaction was

reported. No treatment-related deaths were reported.

Median OS = 11·44 months
(95%CI 6·38-25·64)
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Value of intensification? First line R-EPOCH: single institution study

• N= 46
• mPFS 3·5m [95% CI 2·0–7·6]
• mOS 5·9m (95% CI 3·2–10·3)
• 30% died without PD or response. 
• MVA: CK most significant predictor 

of decreased OS [HR 2·72, 
p=0·025], adjusting for no. of prior 
CLL Rx (p=0·036).

Rogers et al, BJH 2018



Median OS = 3.3 months 

Type of NA Therapy

BTK Inhibitor

BCL-2 Inhibitor

PI3K Inhibitor

No. (%)

59 (83)
6 (8)
6 (8)

Davids et al., J Clin Oncol 35, no.15_suppl (May 2017) 7505; Woyach et al, JCO 2017

RS prognosis post Novel Agents

it did not reach statistical significance (P = .051; Table 2; Data
Supplement). Because few CLL progressions occurred before 1
year, the test for proportional hazards was violated for potentially
important prognostic variables (eg, age and IGHV status; Data

Supplement) when using all data across all time points. Therefore,
amultivariablemodel was constructed using a landmark analysis at 1
year. Complex karyotype at baseline, presence of del(17)(p13.1) on
fluorescent in situ hybridization, and age less than 65 years were all
independently associated with a risk for CLL progression (Table 2;
Data Supplement). Importantly, for patients age$ 65 years without
complex karyotype or del(17)(p13.1) (n = 52), the risk of CLL
progression was extremely low, with an estimated cumulative in-
cidence of progression of 1.9% (95% CI, 0% to 5.7%) at 4 years.
Conversely, for patients younger than age 65 with both complex
karyotype and del(17)(p13.1) (n = 46), the estimated cumulative
incidence of progression at 4 years was 44% (95% CI, 26% to 61%).
Independent risk factors for ibrutinib discontinuation for adverse
reasons other than transformation or CLL progression include older
age and higher number of prior therapies (Table 2; Data Supple-
ment). Median survival time from ibrutinib discontinuation was
3.9 months (95% CI, 2.0 to 10.1 months) for patients with
transformation and 22.7 months (95% CI, 13.5 months to not
reached; Fig 2) for patients with CLL progression.

CLL Progression on Ibrutinib Is Associated With
Acquired Mutations in BTK or PLCG2, Which Can Be
Detected Before Relapse

Forty-six patients with progressive CLL had samples at relapse
available for deep sequencing by Ion Torrent. Of these, 40 patients
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Fig 2. Survival after ibrutinib discontinuation. Patients with disease progression
while on treatment with ibrutinib were observed from the time of ibrutinib dis-
continuation until death. Patients who discontinued therapy as a result of trans-
formation had a median survival of 3.9 months, and patients who discontinued
therapy as a result of progressive chronic lymphocytic leukemia (CLL) had a me-
dian survival of 22.7 months.
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Fig 3. Ibrutinib resistance mutations can be
detected before clinical relapse. For 20 patients
with a detectable mutation in BTK or PLCG2 at
time of relapse, samples before relapse were
analyzed retrospectively to determine the in-
terval of time between mutation detection and
clinical relapse. An initial clone could be de-
tected at an estimated median of 9.3 months
before relapse. UPN, unique patient number.
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Median OS = 3.9 months 



Pembrolizumab in Richter’s transformation

Ding W et al. Blood 2017

• 200 mg every 3 wks
• 16 relapsed CLL and 9 RT (all DLBCL) 
• 60% prior ibrutinib. 
• RT pts: median 5 (1-10) prior lines
• ORR 4/9 RT (44%); CLL 0%. 
• All responses in RT prior ibrutinib. 
• mPFS 5.4 months; mOS NR

Ongoing international study of single agent
pembrolizumab in CLL pts with RT (#NCT02576990).

An obvious translational question was to test whether

inhibition of PDCD1 or its ligands would lead to tumour

regression. This was a particularly attractive target due to the

relatively mild phenotype of Pdcd1, Cd274 and Pdcd1lg2

knockout mice, suggesting that blockade maybe well toler-

ated. Numerous mouse models have validated this approach

(Dong et al, 2002; Iwai et al, 2002; Blank, 2004) and led to

clinical trials in humans (see below).

Clinical trials in checkpoint inhibition

As detailed above, there has been a dramatic evolution in

understanding of the ‘immune checkpoint’ pathway over

recent years. Several novel agents have therefore been devel-

oped in an attempt to harness the anti-tumour activity of

the immune system. Although the immune system has long

been believed to be crucial in the control of tumour growth,

certain immunotherapy approaches, such as some vaccina-

tion strategies, have been fundamentally disappointing. Over

recent years, clinicians have pioneered a novel targeted

approach following the development of humanized IgG

monoclonal antibodies with the ability to primarily target the

PDCD1 - CD274/PDCD1LG2 and CTLA4 – CD80/86 interac-

tions. The five most well developed agents are the anti-

CTLA4 IgG humanized antibodies, ipilimumab and treme-

limumab, and the anti-PDCD1 IgG monoclonal antibodie,s

pidilizumab, pembrolizumab and nivolumab. Their respective

sites of activity and the mechanism of such activity are dis-

played in Fig 1. Within medical oncology, the best example

of the rapid progress in immunotherapy is within the field of

metastatic melanoma. Ipilimumab has been shown to

improve the median overall survival (OS) when compared

with a glycoprotein placebo (10!1 vs. 6!4 months hazard

ratio (HR) for death, 0!66; P = 0!003) in a seminal trial in

relapsed, refractory melanoma (Hodi et al, 2010) and in a

subsequent trial comparing dacarbazine-ipilimumab with

dacarbazine alone (Robert et al, 2011). A recent randomized

study has shown similar benefit for the anti-PDCD1 mono-

clonal antibody nivolumab when compared with dacarbazine,

demonstrating a significantly improved OS at 12 months

[72!9%; 95% confidence interval (CI): 65!5–78!9] in the niv-

olumab group compared to 42!1% (95% CI: 33!0–50!9) in

the dacarbazine group (HR for death, 0!42; 95% CI: 0!25–
0!73; P < 0!001) (Robert et al, 2015). This led to the US

Food and Drug Administration licensing ipilimumab for un-

resectable or metastatic melanoma in 2011, and in 2014 both

nivolumab and pembrolizumab for the same indication in

those who had received ipilimumab.

The large data sets in solid tumour oncology have pre-

ceded trials in haemato-oncology. However, recent develop-

ments in lymphoid malignancies have provided compelling

evidence of the efficacy and tolerability of targeting the

immune checkpoint pathways in these disorders. Table I

summarizes the clinical trial data published to date using

immune checkpoint inhibition in lymphoid disease.

Phase I studies in advanced haematological
cancer

Ipilimumab was initially investigated in a dose escalation

study in relapsed B cell lymphoma (Ansell et al, 2009) and

pidilizumab (initially known as CT-011) in a separate dose

escalation study in advanced haematological malignancies

(Berger et al, 2008).

In relapsed B cell lymphoma, ipilimumab was initiated at

3 mg/kg and then given at 1 mg/kg once per month for

3 months. The second dose level escalated to a flat dose of

3 mg/kg for 4 months. Eighteen patients received treatment

on this study, the majority of whom had relapsed, refractory

FL. Two patients had clinical responses and the overall

response rate (ORR) was 11%. Of note, a single patient with

diffuse large B cell lymphoma (DLBCL) achieved a durable

Fig 1. The PDCD1-CD274/PDCD1LG2 CTLA4-CD28/CD80 pathway: action of anti-PDCD1 and anti-CTLA4 monoclonal antibodies.

Review
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Nivolumab with ibrutinib in RT

Jain et al, ASH 2018

• Nivolumab 3 mg/kg IV 2 weekly, up to 24 cycles. 
Ibrutinib 420 mg o.d. C2 D1 until PD/tox. 

N=23
median 65 years (49-88). 
median prior Rx for CLL/RT 3 (0-10); 
ibrutinib (n=11), acalabrutinib (n=1), P13Ki (n=4), venetoclax 
(n=3), allo-SCT (n=2).
ORR 43% (CMR, n=8; PMR, n=2). 
mDOR 9.3 months
2 pts prior ibrutinib responded. 
4 underwent a subsequent allo-SCT after response. 
Median OS 13.8 months.
1 pt G3 transaminitis; 1 G4 lipase/amylase elevation. 1 G2 
pneumonitis, and 1 G2 uveitis. 



Nivolumab with ibrutinib in RT
Response CLL (n=36) FL (n=40) DLBCL 

(n=45)

RT (n=20)

ORR 75% 33% 36% 65%
CR 0% 10% 16% 10%
PR/PR-L 75% 23% 20% 55%

mDOR 6.9m

Ibrutinib naive

Younes et al, Lancet Haematology 2018



U2 plus Pembrolizumab in Richter’s transformation

Pi3Ki and PD1i: key interaction between Pi3K 
signalling and immune checkpoint surveillance: 
inhibition of Pi3K delta decreases PDL1 expression. 
Potential synergistic activity

Umbralisib: next gen Pi3K delta inhibitor
-unique structure, improved tolerability / selectivity
-inhibition CK1ε: potential regulator of T reg count 

and function. Less immune-related tox

Mato et al, ASH 2018, ICML 2019



• Phase I/II (3+3). 

U2+PEMBRO

• RT pts: refractory or 
ineligible for 
immunochemotherapy

• Prior PD1 and PI3Ki not 
an exclusion

Mato et al, ASH 2018, ICML 2019

U2 plus Pembrolizumab in Richter’s transformation



Mato et al, ASH 2018, ICML 2019

U2 plus Pembrolizumab in Richter’s transformation



Checkpoint inhibition in RS outside of clinical trials

Rogers et al, 2016

nivolumab in 7/10 (70%)
pembrolizumab in 3/10 (30%). 

3/10 added ibrutinib 
1/10 added venetoclax

mTTF 1.2 months; mOS 2 months

1 responder; CNS disease (EBV+) -> bridged to alloSCT

8/10 prior Novel targeted agent



Combination NA+ICT: Venetoclax plus R-DA-EPOCH

3/7 (43%) DLBCL-RT patients 
responded, all for > 1 year

Phase II trial
Primary Endpoint:  CR rate
Inclusion

RS, ECOG PS ≤ 2
ANC ≥ 1, plts ≥ 40 K/uL, Cr≤ 1.5 x ULN or CrCl ≥ 50 mL/min
Prior venetoclax eligible
Exclusion

Hodgkin variant, Prior R-EPOCH, AlloSCT < 6m, CNS involvement

Secondary Endpoints:

• safety and toxicity
• ORR, CLL MRD, PFS, OS
• association of response with clonal-relatedness
• % alloSCT candidates who receive a SCT

Exploratory Endpoints:

• Phenotypic (BH3 profiling) and genotypic (WES, single-cell RNASeq)

Davids et al, ICML 2019



# Upon count recovery
* Pending TLS status

ⱡ If transplant candidate and donor available

VR-EPOCH in Richter’s Syndrome: Study Schema

R-EPOCH 

(1st cycle)

~3 

Weeks#

daR-EPOCH 

(2nd cycle)24hrs*

Venetoclax 

400mg/qd

days 1-10

Cycle 3, 

then 

Response 

Eval

Off study to AlloSCTⱡ

or
Continue venetoclax 

to maintain response

daR-EPOCH 

(cycles 4-6)

Venetoclax 

400mg/qd

days 1-10

Venetoclax until 

progression/toxicity to 

maintain response

Off study to AlloSCT ⱡ

End of 

Combo Tx

Response 

Eval

Screening

Optional on treatment LN biopsy
Baseline LN biopsy

LN biopsy 

if progression

Day 5

Day 2 Day 3
Day 4

Day 1

* Accelerated Daily Ven Ramp-up *

Davids et al, ICML 2019



• 26 patients received 1+ dose of treatment

• Median age:  63 years (49-77)

• Del(17p):  33%, TP53 mutation 29%, CK 43%

• Bulk >5 cm:  56%

• Median # prior CLL treatments:  2 (range 0-5)

• Prior CLL therapies:

• CIT (n=17), ibrutinib (n=9), venetoclax 
(n=3), idelalisib (n=2), duvelisib (n=1)

• 5 patients previously untreated

• CR 12/18 (67%)
• All CRs had uBM-MRD for CLL
• ORR 14/18 (78%)
• 5/9 (56%) pts eligible -> alloSCT
• 4/5 still in CR (4-20 months post-alloSCT)
• 7 died (4 PD including 2 during C1 before 

ven, and 1 each due to sepsis, sudden death, 
and GVHD post alloHCT)

• 1 patient withdrew consent during cycle 1

Venetoclax plus R-DA-EPOCH

Davids et al, ICML 2019



VR-EPOCH in Richter’s Syndrome: Adverse Events

• NF 20%
• Hypocalcemia and hypophosphatemia:  15% each
• Infections: sepsis (n=3, 1 fatal) during C1 of R-EPOCH (despite GCSF, prior to starting ven)
• 1 pt each with influenza A, norovirus, G4 infectious enterocolitis on combination
• 1 sudden death in hospital during C1 prior to ven, presumed cardiopulmonary

• Neutropenia: 45%
• Anemia: 35%
• Thrombocytopenia:25%

≥Grade 3 Non-hematologic Toxicities

≥Grade 3 Hematologic Toxicities

No TLS occurred with daily ven ramp-up after 1 cycle of R-EPOCH (n=20)

Davids et al, ICML 2019



mPFS 10.1 months mOS 16.3 months

Venetoclax plus R-DA-EPOCH

Davids et al, ICML 2019



Acalabrutinib in RS
• N = 29, 200 mg b.d. until PD / toxicity 
• Median 66y (43-82y). Median time: diagnosis 5y (1-21y) 
• Median prior Rx (CLL or RS): 4 (0-13). 41% prior ibrutinib. 
• 27% TP53 disrupted
• 81% (13/16) unmutated IGVH.
• Single TRAE G3 event (anaemia). 
• Nil discontinued due to toxicity. Headache (G1-2 in 35%), 

diarrhoea (G1-2 in 21%), anaemia (G1-2 in 14%). 
• In evaluable (n = 21), ORR 38%; CR 3 (14%), PR 5 (24%). 
• Median DoR 5.7 months (95% CI 0.3-7.5) 
• 2 pts in CR -> alloSCT. 
• N = 6 previous ibrutinib, 3 responded to acalabrutinib. 

Hillmen et al, 2016, ASH abstract

Kinase Selectivity Profiling at 1 µM

Larger red circles represent stronger inhibition

IbrutinibAcalabrutinib



The STELLAR trial

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	 	

	

	

	

	

	

*Eligible	patients	will	have	the	option	to	undergo	an	allogenic	or	autologous	stem	cell	transplant	(SCT)	at	investigator	discretion	

Patient	consented	and	screened	

(screening	assessments	to	be	completed	within	4	weeks	of	commencing	trial)	

	

Eligible	patients	are	randomised	centrally	at	CRUK	CRTU	

(1:1)	

Control	Arm	
CHOP-R	(n=30)	

Up	to	6	cycles	

Experimental	Arm	
CHOP-R	+	

acalabrutinib	(n=30)	

Up	to	6	cycles	

Patient	response	assessed	after	cycle	3		
(standard	CT	neck-chest-abdo-pelvis	scan)	

	

Control	Arm	

Evidence	of	response	(PR	or	CR)	

Patient	to	continue	with	trial	treatment	

====================	

Evidence	of	no	response/disease	progression	

Patient	to	receive	acalabrutinib	salvage	

therapy	(100mg	BD)		

Experimental	Arm	

Evidence	of	response	(PR	or	CR)	

Patient	to	continue	with	trial	treatment	

====================	

Evidence	of	no	response/disease	progression	

Patient	will	be	taken	off	study	

 

Patient	response	assessed	after	cycle	6	
(PET-CT	scan)	

	

Control	Arm	

Evidence	of	response	(PMR	or	CMR)	

Patient	to	continue	with	trial	treatment*	

====================	

Evidence	of	no	response/disease	progression	

Patient	to	receive	acalabrutinib	salvage	

therapy	(100mg	BD)	for	up	to	12	months	

Experimental	Arm	

Evidence	of	response	(PMR	or	CMR)	

Patient	to	continue	with	trial	treatment*:	up	

to	12	months	of	acalabrutinib	100mg	BD	

====================	

Evidence	of	no	response/disease	progression	

Patient	will	be	taken	off	study	

Pre-treatment	with	Prednisolone	up	to	2	mg/kg	prior	to	entering	the	trial	is	
allowed	for	up	to	14	days	



CAR-T in RS

Limited data available to date
<15 patients in literature

Turtle et al, JCO, 2017
Post ibrutinib failure
5 RT patients; data not reported separately. 

Gauthier et al, ASH Abstract, 2018
CAR-T alone or combined with ibrutinib in 
R/R CLL and RT; 5 patients with RT; ‘Partial 
responses’ seen.

Turtle et al, JCO, 2017; Gauthier et al, ASH Abstract, 2018



•RT remains  a clear clinical challenge and area of unmet need
•PET-CT value in excluding RT; less sensitive in NA era
• Standard immunochemotherapy often inadequate; equivalent 

ORR to de novo DLBCL in TP53 intact, Rx-naïve
•BCL2 in combination with chemotherapy promising
•PD1i with BCRi promising; small numbers and short follow up
•Acalabrutinib randomised phase II trial recruiting

Conclusions


