
Venetoclax in CLL patients who progress after B-cell Receptor
inhibitor treatment: a retrospective multi-centre Italian
experience

The B-cell receptor signalling inhibitors (BCRi) ibrutinib and

idelalisib have changed the treatment paradigm for chronic

lymphocytic leukaemia (CLL) patients (Furman et al, 2014).

These drugs induce high rates of durable responses both in

previously untreated and relapsed/refractory patients and are

increasingly being used in routine clinical practice. However,

a substantial proportion of patients discontinue treatment

because of progressive disease (PD) or development of

adverse events (AE) (Mato et al, 2018). For these patients,

available treatment options include switching to another

BCRi or treatment with the BCL2 inhibitor, venetoclax

(Jones et al, 2018; Coutre et al, 2018).

To date, the optimal sequence and timing for these two

options has not been established. A recent post-hoc subgroup

analysis of patients from a phase 2 study of venetoclax fol-

lowing ibrutinib and/or idelalisib treatment reported a lower

overall response rate (ORR) and a shorter progression-free

survival (PFS) in those patients that had received two com-

pared to one prior BCRi treatment (Wierda et al, 2019). In

contrast, no difference in ORR or PFS was observed after

venetoclax treatment between patients exposed to one or two

prior BCRi treatments in another study (Eyre et al, 2019),

but a difference was seen between patients that had discon-

tinued treatment because of PD versus those that had discon-

tinued treatment because of toxicity or another reason.

To further investigate how venetoclax responses are

affected by prior BCRi treatment, we conducted a multi-cen-

tre retrospective analysis of 76 patients treated at 18 Italian

centres. Patients who received at least one dose of venetoclax

were included in the analysis. Differences in PFS and overall

survival (OS), defined as time elapsed from the start of vene-

toclax to progression or death, respectively, were analysed

using the Kaplan-Meier product limit estimator and the log-

rank test. Patients were treated with ibrutinib, idelalisib or

venetoclax according to their European Medicines Agency

labels.

Of the 76 evaluable patients, 52 had received venetoclax

after one BCRi (ibrutinib n = 37, idelalisib n = 15) and 24

after two BCRi treatments (ibrutinib followed by idelalisib

n = 16, idelalisib followed by ibrutinib n = 8). Both groups

of patients had received a median of 4 lines of therapy before

initiating venetoclax. The median duration of the first BCRi

treatment was 14�5 months (range 1–59) in patients who

received only one BCRi and 16 months (range 1–46) in

patients who received two BCRi treatments. The median

duration of the second BCRi treatment was 7�5 months

(range 1–39). The reason for discontinuation was PD in 26

patients from the single BCRi group and 18 from the two

BCRi group, whereas an AE was the cause of treatment dis-

continuation in 14 patients that received a single BCRi and 5

patients that received both drugs. Data regarding the remain-

ing 13 patients were not available.

Comparison of venetoclax treatment outcome between

patients that had received one or two prior BCRi treatments

showed a higher ORR and complete response (CR) rate in the

former group of patients (74% ORR and 23% CR vs. 50%

ORR and 5% CR, respectively), but these differences were not

significant. However, significant differences between the two

groups were observed at 12 months with respect the estimated

PFS (78% vs. 35%, P = 0�011) and estimated OS (88% vs.

57%, P = 0�015), which were both higher in patients that had

received only one BCRi treatment (Fig 1A, B).

Comparison of venetoclax treatment outcome according

to cause of BCRi discontinuation showed a significantly

higher ORR in patients who discontinued BCRi because of

an AE compared to patients who discontinued BCRi because

of PD (91% vs. 49%, respectively, P = 0�03). Moreover, the

estimated PFS and OS at 12 months were also significantly

higher in patients who discontinued BCRi due to AE com-

pared to PD (PFS 84% vs. 45%, P = 0�003; OS 93% vs. 62%,

P = 0�028) (Fig 1C, D). Importantly, these differences were

also observed in subgroup analysis of patients that had

received one or two BCRi treatments, although they lost sta-

tistical significance because of the smaller number of patients

(Fig 1E, F).

Overall, our data are similar to the findings of the studies

by Wierda et al (2019) and Eyre et al (2019), although cer-

tain differences exist (Table I). In particular, the ORR was

lower in our study compared to that reported by Eyre et al

(2019) (74% and 50% vs. 85% and 80% in patients that

received one or two BCRi treatments, respectively), which

could possibly be due to the higher percentage of patients

that had discontinued BCRi treatment because of PD in our

study (70% vs. 54%, respectively). A higher frequency of PD

as a cause for BCRi discontinuation could also explain the

lower estimated 12-month PFS and OS in our patients that

had received two BCRi treatments compared to those

patients with two BCRi treatments reported by Eyre et al
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Fig 1. Kaplan-Meier survival curves for patients stratified according to number of prior BCRi treatments or reason for discontinuation of BCRi

treatment. (A) PFS in patients that received 1 versus 2 BCRi treatments. (B) OS in patients that received 1 versus 2 BCRi treatments. (C) PFS

according to reason for discontinuation of BCRi treatment. (D) OS according to reason for discontinuation of BCRi treatment. (E) Subgroup

analysis of PFS in patients that discontinued BCRi treatment because of PD. (F) Subgroup analysis of PFS in patients that discontinued BCRi

treatment because of AE. 1 KI, patients that received 1 prior BCRi treatment; 2 KI, patients that received 2 prior BCRi treatments; AE, adverse

events; BCRi, B-cell receptor inhibitor; OS, overall survival; PD, progressive disease; PFS, progression-free survival.
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(2019). Despite these differences, both our study and that of

Eyre et al (2019) observed that patients that discontinued

BCRi treatment because of an AE had a significantly higher

ORR and longer PFS and OS compared to patients that dis-

continued BCRi treatment because of PD. The study of

Wierda et al (2019) also reported a better ORR on veneto-

clax in patients that discontinued BCRi treatment because of

an AE, but did not report an effect on PFS and OS. How-

ever, consistent with our data, that study reported a signifi-

cantly longer PFS and OS in patients that received venetoclax

after one compared to two prior BCRi treatments (Table I).

Collectively, these findings suggest that both the cause of

BCRi discontinuation and the number of prior BCRi treat-

ments can influence the response to venetoclax. Given the

particularly short 12-month PFS in patients that received

venetoclax because of progression after two BCRi treatments,

our data suggest that venetoclax should be administered to

all patients that discontinue the first BCRi treatment because

of PD, whereas an alternate BCRi should be considered only

in patients that discontinue BCRi for an AE.
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Current study Wierda et al (2019) Eyre et al (2019)

Patients, n 76 127 105

Venetoclax response

ORR after

1 BCRi 74% 75% 88%

More than 1 BCRi 50% 43% 80%

PFS after

1 BCRi 78% 82% 65%

More than 1 BCRi 35% 58% 61%

OS after

1 BCRi 88% 93% 75%

More than 1 BCRi 57% 89% 70%

ORR after BCRi discontinued for

AE 91% 50% 92%

PD 49% 38% 84%

PFS after BCRi discontinued for

AE 84% na na

PD 45% na na

OS after BCRi discontinued for

AE 93% na na

PD 62% na na

AE, adverse events; BCRi, B-cell receptor inhibitor; na, not available; ORR, overall response

rate; PD, progressive disease; PFS, progression-free survival.

Table I. Outcomes with venetoclax.
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A novel dimeric CXCR4 antagonist synergizes with
chemotherapy in acute myeloid leukaemia by mobilizing
leukaemic cells from their associated bone marrow niches

Acute myeloid leukaemia (AML) is a haematological malig-

nancy characterized by the uncontrolled proliferation of

haematopoietic stem/progenitor cells. The effectiveness of

chemotherapy in the treatment of AML is limited by drug

resistance and relapse because the bone marrow microenvi-

ronment protects AML cells against chemotherapeutic drugs

(Meads et al, 2008). The bone marrow stromal cells (BMSCs)

secrete SDF-1⍺ (also termed CXCL12), which can activate

C-X-C chemokine receptor type 4 (CXCR4) on the surface

of AML cells to facilitate the trafficking and retention of

AML cells in the bone marrow and promote their growth

and anti-apoptotic responses (Burger & Burkle, 2007). Drugs

targeting the CXCR4/SDF-1⍺ axis can interrupt the interac-

tion between AML cells and the bone marrow microenviron-

ment. HC4319 is a novel dimeric ligand with high affinity

for CXCR4 that was developed by our laboratories to prevent
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