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refractory Richter syndrome

Approximately 10% of patients with chronic lymphocytic
leukaemia (CLL) experience transformation to Richter syn-
drome (RS).! Associated with an aggressive disease course
often refractory to chemotherapy, RS demonstrates poor out-
comes, especially for patients with prior CLL treatment and
even more so for patients with relapsed/refractory (RR) dis-
ease.”* Rituximab-containing combination chemotherapy is
the most widely used first-line treatment in diffuse large B-
cell lymphoma (DLBCL)-type RS, and stem cell transplanta-
tion (SCT) is often recommended as consolidation in suit-
able patients.*” Additionally, early-phase studies have shown
activity of novel agents in patients with DLBCL-type RS.™
Patients with classical Hodgkin lymphoma (cHL)-type RS are
typically treated with conventional cHL regimens, yet their
outcomes are inferior to those for de novo cHL.?

The programmed death 1 (PD-1) pathway appears to play
an important and therapeutically exploitable role in certain
lymphoma subsets, especially cHL and primary mediastinal
large B-cell lymphoma (PMBCL)”'® in which pembrolizumab,
a PD-1 inhibitor, has already demonstrated activity.'"'* RS
may also be sensitive to PD-1 blockade. Indeed, results of a
phase-2 study of pembrolizumab in 25 patients with CLL and
RS (n = 9) demonstrated an objective response in four of nine
patients with the DLBCL variant of RS and a median overall
survival (OS) of 10-7 months, suggesting that PD-1 inhibition
may be a viable treatment option in this disease."”

KEYNOTE-170 (NCT02576990) was an open-label multi-
centre phase-2 trial evaluating efficacy and safety of pem-
brolizumab monotherapy in two cohorts: RR PMBCL and RS.
The RS cohort was designed to validate findings from Ding
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et al. Adults (aged > 18 years) with a pathologic diagnosis of
RS who were either refractory to or relapsed after one or more
previous treatments were included. Patients were required to
have radiographically measurable disease, Eastern Cooperative
Oncology Group performance status of 0 or 1 and adequate
organ function. Patients were treated with pembrolizumab
200 mg intravenously every three weeks for up to 35 adminis-
trations (approximately two years). Additional therapies to
treat the underlying CLL (according to treatment guidelines)
could be added at the physician’s discretion. The study was
approved by institutional review boards or ethics committees
at each study site and conducted in accordance with the Decla-
ration of Helsinki and International Conference on Harmo-
nization Guidelines for Good Clinical Practice. All patients
provided written informed consent.

Primary endpoint was objective response rate (ORR) by
independent central review, according to International Work-
ing Group 2007 response criteria for RS.'"* Secondary end-
points were duration of response (DOR), progression-free
survival (PFS), OS and safety. Efficacy and safety populations
consisted of all patients who received one or more doses of
study medication. ORR was analysed using point estimate
and 90% two-sided exact confidence interval (CI) using the
Clopper—Pearson method. DOR, PFS and OS were estimated
using the Kaplan—-Meier method. Disease response was
assessed using PET and CT scans at week 12 and every
12 weeks thereafter. Adverse events (AEs) were graded using
Common Terminology Criteria for Adverse Events, version
4-0. Immune-mediated AEs were based on a list of terms
specified by the sponsor and included by the investigator
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regardless of attribution to study treatment or immune relat-
edness. Data cut-off was 28 May 2019.

Twenty-three patients enrolled and received pem-
brolizumab. Most (78%) had DLBCL variant histology; two
(9%) had cHL histology (Table SI). Most patients (83%) had
received two or more lines of therapy for RS (Table SI).
Most patients (96%) previously received rituximab and 48%
previously received ibrutinib. At data cut-off, all patients dis-
continued treatment because of disease progression (n = 16,
70%), AEs regardless of treatment relatedness (n = 4, 17%),
patient withdrawal (n =2, 9%) or physician’s decision
(n=1, 4%). Median time on therapy was 0-7 months

Table I. Best objective tumour response.

Pembrolizumab
n=23

Objective response rate, n (%) [95% CI]
Best objective response, 1 (%)

3 (13-0) [2-8-33-6]

Complete response 1(43)
Partial response 2 (8:7)
Stable disease 1(4:3)
Progressive disease 11 (47-8)
No assessment® 8 (34-8)

CI, confidence interval.
“Patients with no assessment either died or discontinued the study
without having had imaging performed.

Table II. Treatment-related adverse events of any grade and of grade
3-4.

Pembrolizumab

n=23

Any Grade Grade 3—4

One or more AE, n (%) 13 (56-5) 6 (26:1)

Anaemia 2 (8:7) 2 (8:7)
Hypothyroidism 2 (87) 0
Fatigue 2 (87) 0
Pyrexia 2 (8:7) 0
Rash 2 (87) 1(43)
Autoimmune haemolytic anaemia 1(4:3) 1(4:3)
Febrile neutropenia 1(4:3) 1(43)
Lymph node pain 1(43) 0
Neutropenia 1(4:3) 1(4:3)
Hyperthyroidism 1(43) 1(4-3)
Colitis 1(4-3) 0
Diarrhoea 1(4:3) 0
Oral discomfort 1(4:3) 0
Stomatitis 1(4-3) 0
Chills 1 (4-3) 0
Herpes zoster 1(4-3) 0
Urinary tract infection (bacterial) 1(4-3) 0
Increased blood glucose 1(4:3) 0
Decreased platelet count 1(4:3) 1(4:3)
Hypokalaemia 1(4-3) 0
Pneumonitis 1(4:3) 1(4:3)
Maculopapular rash 1(43) 0

e118

(range, 0-03—12-6); 13 patients (57%) had pembrolizumab
exposure of less than one month, and four patients (17%)
had exposure for three or more months. Median number of
doses was two (range, 1-18).

Median follow-up was 3-8 months (range, 0-2-31-0). ORR
was 13:0% (95% CI, 2-8-33-6) with one complete response
(CR) and two partial responses (PR, Table I). ORR for
patients with non-cHL RS was 4-8% (1/21). Two responders
(one CR and one PR) had cHL histology and did not receive
prior ibrutinib, and one responder (PR) had DLBCL histol-
ogy and received ibrutinib concomitantly with pem-
brolizumab. Five patients experienced tumour reduction
from baseline (Fig S1A). One responder subsequently under-
went allogeneic SCT and remained in remission at data cut-
off, whereas two experienced disease progression after 2-7
and 6-2 months (Fig S1B) respectively. Median PFS and OS
were 1-6 months (95% CI, 1-0-2-1) and 3-8 months (95%
CI, 1-8-18-1) respectively (Fig S2). Three patients subse-
quently underwent allogeneic SCT [one in remission and two
after additional therapy (venetoclax for one patient and vene-
toclax and ibrutinib for the other patient)]. Two were alive
at data cut-off, and one died after disease progression.

Treatment-related AEs occurred in 57% of patients, with
anaemia, hypothyroidism, fatigue, pyrexia and rash (two
patients each, 9%) most commonly reported (Table II).
Anaemia was the only grade 3—4 treatment-related AE
reported in one or more patients (n = 2, 9%). Three patients
(13%) discontinued because of treatment-related AEs (au-
toimmune haemolytic anaemia, pneumonitis and rash). Five
patients (22%) experienced six immune-mediated AEs [one
colitis (grade 1), two hypothyroidism (grade 2) and one each
of hyperthyroidism, pneumonitis and rash (all grade 3)].
Median time to onset of first immune-related AE was
20 days (range, 7-168). Five patients died from AEs likely
related to disease progression (hypercalcaemia, septic shock,
hypercalcaemia of malignancy and subdural haematoma);
one patient died of unknown cause after reporting disease
progression. None of the deaths were considered treatment-
related by the investigators.

The safety profile of pembrolizumab was manageable and
consistent with that of previous reports.'"'* Although both
patients with Hodgkin histology demonstrated a response to
therapy, less activity was observed in the non-cHL histology.
Most patients experienced disease progression early or died
from AEs associated with underlying malignancy. It is con-
ceivable that rapid disease progression limited their ability to
benefit from longer pembrolizumab exposure. It is possible
that co-targeting PD-1 and other signalling pathways could
improve outcomes, a strategy that is currently being tested in
several trials.
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Fig S1. Best tumour change from baseline per central
review (A) and time to response and duration of response
based on International Working Group per central review
(B).

Fig S2. Kaplan—Meier analysis of progression-free survival
(A) and overall survival (B).
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