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Summary

Idelalisib (IDL) is an oral first-in-class phosphatidylinositol 3-kinase delta

(PI3Kd) inhibitor approved for chronic lymphocytic leukaemia (CLL)

alongside rituximab (R) since 2014. However, little data exist on routine

practice. The RETRO-idel was a protocol-led, retrospective study of 110

patients [n = 27 front-line (1L)] who received IDL-R. The primary end-

point was clinical overall response rate (ORR). The median (range) follow-

up of the whole cohort was 30�2 (0�1–51�9) months. The median (range)

age was 72 (48–89) years. Tumour protein p53-disruption was common

[100% 1L, 32�5% relapsed/refractory (R/R)]. The best ORR (intention-to-

treat) was 88�2% (1L 96�3%, R/R 85�5%). Overall, the median event-free

survival (mEFS) was 20�3 months and time-to-next treatment was

29�2 months. The mEFS for 1L patients was 18�7 months and R/R patients

was 21�7 months. The 3-year overall survival was 56�1% (95% confidence

interval 45�7–65�3). IDL was discontinued in 87�3% (n = 96). More

patients discontinued due to adverse events in the front-line setting (1L

63�0% vs. R/R 44�6%) and due to progressive disease in R/R patients

(20�5% vs. 3�7% in 1L). Lower respiratory tract infection/pneumonia were

reported in 34�5% (Grade ≥3, 19�1%), diarrhoea in 30�9% (Grade ≥3,
6�4%), and colitis in 9�1% (Grade ≥3, 5�5%). Overall, these data describe

clear efficacy for IDL-R in routine practice. No new safety signals were

identified, although careful management of known toxicities is required.

Keywords: chronic lymphocytic leukaemia, B-cell receptor inhibitor, idelal-

isib, PI3K, retrospective.

Introduction

The B-cell receptor (BCR) signalling pathway plays a key role

in the pathogenesis of chronic lymphocytic leukaemia (CLL).

Overexpression of phosphatidylinositol 3-kinase delta iso-

form (PI3Kd) is a characteristic feature of malignant lym-

phoid cells.1 Idelalisib (IDL) is an oral, selective, first-in-

class, PI3Kd inhibitor approved for CLL treatment.2 IDL in

combination with rituximab (IDL-R) demonstrated clear effi-

cacy in a randomised clinical trial of heavily pre-treated

patients with CLL. When compared with rituximab

monotherapy, a significant progression-free survival (PFS)

[hazard ratio (HR) 0�15; P < 0�001] and overall survival

(OS) (HR 0�28; P = 0�02) advantage was seen with IDL-R.3

Long-term follow-up has shown an ongoing PFS advantage.4

Novel agents targeting Bruton tyrosine kinase (BTK) such as
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ibrutinib and acalabrutinib or B-cell lymphoma 2 such as

venetoclax [� cluster of differentiation 20 (CD20) mono-

clonal antibody] are also highly effective oral options in

relapsed/refractory (R/R) CLL5–11 and more recently in the

front-line setting.12–14 Although these agents are highly active

outside of clinical trials, questions have been raised regarding

the tolerability of ibrutinib in particular,15,16 with intolerance

the dominant cause of discontinuation in large USA and UK

series.

Despite its clear efficacy, the utility of IDL-R in CLL has

been restricted by the agent’s safety prolife.17 Immune-related

adverse events (AEs) and infectious complications have the

potential to limit the agent’s long-term use. As a result,

specific AE management guidance has been produced.18

Understanding which patients may benefit from IDL-R and

the outcomes of patients who must stop IDL due to AEs

remains of clinical importance.

Since the approval of IDL-R, there has been a relative

paucity of published data evaluating its efficacy and safety

outside of the clinical trial setting. A recent study of 294

Medicare beneficiaries noted increased rates of fatal infec-

tions and a shorter time on IDL-R compared to 89 trial

patients.19 A retrospective series of 682 patients explored the

optimal sequencing of targeted agents in R/R CLL, but

included only 62 (9%) patients treated with IDL-R, limiting

its conclusions regarding this agent’s utility.20 A recent large

series evaluating options in patients previously exposed to

venetoclax in R/R CLL evaluated only 17 PI3K inhibitor-trea-

ted patients.21 The safety profile has also limited IDL-R use

in the front-line setting,22–24 where it is also licensed for

patients with 17p deletion or tumour protein p53 (TP53)

mutation who have no other therapeutic options. To the

authors’ knowledge, there are no published data available

regarding the utility of front-line IDL-R in routine clinical

practice and minimal data in R/R CLL.

In the present study, we aimed to evaluate the efficacy and

safety of IDL-R in patients with CLL in routine clinical prac-

tice in the UK and Ireland through a protocol-led, retrospec-

tive, cohort study, RETRO-idel (NCT03582098).

Methods

Data from 16 centres were collected using electronic case

report forms from medical records by trained chart abstrac-

tors who were familiar with the management of CLL. Eligible

patients included those who initiated IDL-R as part of rou-

tine clinical management from September 2014 (following

European approval) until 31/12/2017. We collected baseline

characteristics including age, gender, prior therapies and

TP53 mutation/17p deletion status.

The primary end-point was clinical overall response rate

(ORR). Radiological response reassessments are only sporadi-

cally performed in the routine clinical management of CLL,

unlike clinical trials where they are conducted at a protocol-

specified frequency. However, we did not wish to exclude

patients without radiological reassessment and, therefore,

investigator-assessed clinical ORR was used as the primary

end-point. Secondary end-points included event-free survival

(EFS), OS, PFS, time-to-next treatment (TTNT), duration of

response (DOR) and safety [including serious AEs (SAE) and

pre-defined AEs of special interest (AESI)]. Analysis was

based on the Full Analysis Set (FAS), which comprised all

patients enrolled who received one or more dose(s) of IDL-R

in line with eligibility (Table SI). The minimum follow-up

period for all patients was 9 months (excluding those who

died or were lost to follow-up). All patients treated at con-

tributing sites were included in the analysis between the

defined collection dates. Pneumocystis jiroveci pneumonia

(PJP) prophylaxis and cytomegalovirus (CMV) monitoring

were routinely used at contributing sites following announce-

ment of the IDL-R safety signal in March 2016 until data

censoring; however, specific data regarding CMV and PJP

management was not otherwise collected outside of AE

recording. Data collection started on 12/09/2018 and the

database was locked in March 2019 for analysis.

Statistical analysis

The EFS, PFS, OS, TTNT, and DOR outcomes were esti-

mated using the Kaplan–Meier method with appropriate cen-

soring at the date of last data capture25 (Table SI). Intention-

to-treat clinical ORR was estimated as the ratio of the num-

ber of patients who had documented clinical response and

the number of patients in the FAS. The 95% confidence

intervals (CIs) were based on the Clopper–Pearson method.

For the analysis of EFS, patients were counted as having an

event by Kaplan–Meier analysis if they progressed or died

from any cause or initiated another line of therapy for CLL.

For the analysis of PFS and DOR, censoring rules were as

follows: (i) for patients without an event or next CLL treat-

ment, these were censored at the data collection end date;

(ii) for patients who started next CLL treatment, these were

censored at the date of next treatment. For analysis of TTNT,

patients who had not initiated any further CLL treatment

were censored at data collection end date. Analyses were per-

formed in Statistical Analysis System (SAS), version 9.4 (SAS

Institute Inc., Cary, NC, USA). Radiological assessment was

not routinely required at pre-defined intervals given the nat-

ure of this non-trial, population-based data collection. There-

fore, ORR was intentionally not divided into partial and

complete responses. The study was conducted in accordance

with the Declaration of Helsinki and received ethics approval

(REC: 18/EM/0206).

Results

A total of 110 patients commenced IDL-R between September

2014 and December 2017. Most patients (n = 88, 80�0%)

were aged ≥65 years, with a median (range) age of 72

(48–89) years (Table I). Overall, patients received a median
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(range) of 1 (0–10) prior line and the median (range) time
since initial CLL diagnosis was 6�6 (0�1–23�3) years (1�0 year
for front-line, 8�5 years for R/R). In all, 25% (27/110) of
patients received IDL-R as front-line treatment; all front-line
patients had TP53 disruption (TP53 mutation and/or 17p dele-
tion). Two-thirds were male, with similar proportions in the
front-line and relapsed setting. For 83 R/R patients, the med-
ian (range) number of prior lines was 2 (1–10). Fludarabine,
cyclophosphamide and rituximab (FCR) (n = 43), ben-
damustine-rituximab (BR) (n = 25), chlorambucil (n = 19)
and chlorambucil-rituximab (n = 10) were the most common
prior therapies (Table SII). Seven patients had received prior
ibrutinib and no patients were previously exposed to veneto-
clax. Eight patients (7�3%) had a previous allogeneic
haematopoietic stem-cell transplant (allo-HSCT). Eastern
Cooperative Oncology Group Performance Status (ECOG PS)
was not available or not assessed at baseline in 68�2%. Most
patients with recorded ECOG PS data had a low score
(ECOG PS 0, 15�5%).

Responses and survival

For the entire cohort, the median (range) follow-up was

30�2 (0�1–51�9) months and median (range) duration of

exposure to IDL was 11�9 (0�1–47�2) months. Clinical ORR

across all patients was 88�2% (97/110) (95% CI 80�6–93�6%)

(Table IIA). Four (3�6%) patients had no documented

response; the response data was missing for nine of 110

(8�1%) patients; these 13 patients were deemed non-respon-

ders in an intention-to-treat fashion. The median for all

patients was 20�3 months (95% CI 16�1–26�1). The median

DOR was 32�8 months [95% CI 21�0–not reached (NR)],

median PFS was 29�6 months (95% CI 25�9–NR), median

OS was not reached (95% CI 31�5–NR) (Table IIB; Fig 1A,B;

Figure S1), and median TTNT was 29�2 months (95% CI

25�4–42�8). Post hoc analysis demonstrated a numerically

longer median EFS in patients aged <65 years (22�6 months,

95% CI 10�6–37�2) compared to patients aged ≥65 years

(19�2 months, 95% CI 15�5–26�1), although this was not sta-

tistically significant (HR 0�97, 95% CI 0�57–1�67; P = 0�91).
Detailed information on subsequent CLL treatments were

not collected, but eight patients who stopped IDL-R later

proceeded to allo-HSCT.

Comparison of frontline versus R/R patients

The median (range) age of the 27 front-line patients was

71 (53–83) years and 70�4% were male. All had a TP53

mutation or 17p deletion. The median (range) follow-up for

was 31�6 (9�7–44�9) months. The clinical ORR was 96�3%
(26/27) (95% CI 81�0–99�9%), which compared favourably

with the clinical ORR observed in R/R patients (85�5% (71/

83), 95% CI 76�1–92�3%). In total, 23 patients (85�2%) dis-

continued treatment; 17 due to AEs (63�0%), two by investi-

gator discretion (7�4%), two died (7�4%), one due to

progressive CLL (3�7%) and one by patient decision (3�7%).

Of the 17 patients who discontinued IDL due to an AE, rea-

sons for discontinuation were diarrhoea (five of 17, 18�5%),

colitis (three of 17, 11�1%) and rash (two of 17, 7�4%).

The median EFS for front-line patients was 18�7 months

(95% CI 12�8–42�8). The 12-month EFS was 77�8 months

(95% CI 57�1–89�3) and 24-month EFS was 43�9 months

(95% CI 24�9–61�4). The median EFS for the entire R/R

cohort was 21�7 months (95% CI 15�5–26�1) and was influ-

enced by the line of therapy. The median EFS for those who

received IDL-R in two or more lines was 20�3 months (95%

CI 15�2–26�1) (front-line reference: HR 1�32, 95% CI 0�77–
2�26; P = 0�31). Likewise, those patients receiving IDL-R

third- or fourth-line had an increasingly shorter median EFS

of 17�3 months (95% CI 11�4–25�4) and 15�2 months (95%

CI 5�7–23�5) respectively; HR 1�68 (95% CI 0�95–2�96;
P = 0�07) and HR 2�13 (95% CI 1�13–4�04; P = 0�02) versus

front-line respectively. However, when comparing EFS across

front-line and R/R cohorts this difference was not statistically

Table I. Baseline characteristics (full analysis set)

Variables Front-line N = 27 Relapsed N = 83 All patients N = 110

Age, years, median (range) 71 (53–83) 72 (48–89) 72 (48–89)

Age categories, n (%)

<65 years 7 (25�9) 15 (18�1) 22 (20)

≥65 years 20 (74�1) 68 (81�9) 88 (80)

Gender, n (%)

Male 19 (70�4) 55 (66�3) 74 (67�3)
Female 8 (29�6) 28 (33�7) 36 (32�7)

Number of prior lines of therapy, median (range) NA 2 (0–10) 1 (0–10)

17p deletion and/or TP53 mutation, n (%)

Yes 27 (100) 27 (32�5) 54 (49�1)
No 0 29 (34�9) 29 (26�4)
Unknown/missing 0 27 (32�5) 27 (24�6)

One patient assigned to the relapsed cohort (based on original electronic case report form response) was later found to have received no prior

treatment for CLL and has subsequently been excluded from any post hoc analysis performed on this group. NA, not applicable.
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significant (HR 1�29, 95% CI 0�75–2�21; P = 0�36). The med-

ian PFS for the front-line cohort was NR (95% CI 22�1–NR)
and OS was NR (95% CI 27�0–NR). The median PFS and

OS for the R/R cohort was 28�3 months (95% CI 23�5–39�5)
and NR (95% CI 26�4–NR) respectively.

AEs and reasons for discontinuation

Across all patients, 96 patients (87%) discontinued IDL-R.

Causes of discontinuation were as follows; AEs [n = 54,

49�1% overall; 63% (17/27) in front-line versus 47�0% (39/83)

in R/R], progressive disease (n = 18, 16�4%), death and inves-

tigator discretion (each n = 11; 10�0%) and patient decision

(n = 2; 1�8%) (Table SIII). During the observational period,

46 of 110 patients (41�8%) died, occurring in 37�0% (n = 10)

of front-line patients and 43�4% (n = 36) R/R patients. In all,

19 patients (17�3%) died of progressive disease and three

(2�7%) from Richter’s transformation (RT). In all, 22 patients

(20%) died of causes other than CLL/RT (Table SIVA). Cause

of death was unknown in five patients (4�5%). The most

common events leading to death in the FAS were disease pro-

gression (n = 6, 5�5%), pneumonia (n = 5, 4�5%), and CLL

(n = 3, 2�7%). In the front-line cohort, 10 patients had died

by the data cut-off (Table SIVB); five were related to disease

progression (n = 4 CLL, n = 1 RT) and five were from other

causes. AEs leading to death were generally similar between

the front-line and R/R groups.

Throughout the observation period, 73�6% experienced a

SAE. AEs are detailed in Table IIIA,B (AESI Grade 1–2 and

Grade 3–4 respectively) and Table SV (AEs Grade 1–2 and

Grade 3–4 respectively). The most frequently reported SAEs

in the FAS were pneumonia/lower respiratory tract infection

(LRTI) (n = 30, 27�2%) and neutropenic sepsis (n = 10,

9�1%). In front-line patients, the only SAE occurring in more

than two patients was colitis (n = 5, 18�5%), and in R/R

patients, the most common SAEs were pneumonia/LRTI

(n = 26, 32�4%) and neutropenic sepsis (n = 8, 9�6%). In

the FAS, 48 patients (43�6%) experienced SAEs assessed by

the investigator as related to IDL. The most frequently

reported treatment-related SAEs were pneumonia/LRTI

(n = 16, 14�6%), colitis and neutropenic sepsis (each n = 7,

6�4%), and diarrhoea and sepsis (each n = 6, 5�5%).

The AESIs included diarrhoea without clinical suspicion of

colitis, diarrhoea with clinical suspicion of or confirmed coli-

tis, transaminase elevations/hepatotoxicity, pneumonitis/

organising pneumonia, neutropenia, rash/Stevens–Johnson

Table II. Primary and secondary outcomes (full analysis set)

(A) Overall response rate – primary endpoint (N = 110)

Front-line

(N = 27)

Relapsed/refractory

(N = 83) Total (N = 110)

Best overall response, n (%)

Yes 26 (96�3) 71 (85�5) 97 (88�2)
No 0 4 (4�8) 4 (3�6)
Unknown 1 (3�7) 8 (9�6) 9 (8�2)

Responder (Clinical overall response rate), n (%) 26 (96�3) 71 (85�5) 97 (88�2)
95% CI 81�0–99�9 76�1–92�3 80�6–93�6

(B) Median times in months and rates (%) for secondary outcomes (N = 110)

Front-line (N = 27) Relapsed/refractory (N = 83) Total (N = 110)

Overall survival (full analysis set)

Kaplan–Meier estimate of overall survival (months)

Median (95% CI) NR (27�0–NR) NR (26�5–NR) NR (31�5–NR)
OS rate at 24 months (95% CI) 77�0 (55�7–89�0) 64�5 (53�0–73�8) 67�6 (57�8–75�5)
OS rate at 36 months (95% CI) 58�6 (36�1–75�5) 55�5 (43�7–65�9) 56�1 (45�7–65�3)

Front-line (N = 27) Relapsed/refractory (N = 83) Total (N = 110)

Event-free survival (full analysis set)

Discontinued the study, n (%) 10 (37�0) 23 (27�7) 33 (30�0)
Received other anti-cancer therapy, n (%) 10 (37�0) 19 (22�9) 29 (26�4)

Kaplan-Meier estimate of event-free survival (months)

Median (95% CI) 18�7 (12�8–42�8) 21�7 (15�5–26�1) 20�3 (16�1–26�1)
EFS rate at 24 months (95% CI) 43�9 (24�9–61�4) 43�6 (32�7–54�1) 43�7 (34�2–52�8)
EFS rate at 36 months (95% CI) 39�9 (21�6–57�6) 24�9 (15�5–35�5) 28�9 (20�1–38�1)

95% confidence interval (CI) for clinical overall response rate is based on Clopper–Pearson exact method. Patients without any response assess-

ments are counted as ‘Unknown’.
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syndrome/toxic epidermal necrolysis, and/or infections (PJP/

CMV/bacterial/fungal/viral/other). In the FAS, the three most

common AESIs were diarrhoea (n = 34, 30�9%), neutropenia

(n = 23, 20�9%) and LRTI (n = 22, 20�0%). In front-line

patients, the three most common AESIs were diarrhoea

(n = 10, 37�0%), rash (n = 9, 33�3%) and colitis (n = 6,

22�2%), and in R/R patients these were diarrhoea (n = 24,

28�9%), neutropenia (n = 20, 24�1) and LRTI (n = 19,

(A) Kaplan-Meier Curve of Event-Free Survival, in Months (Full Analysis Set) 
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(B) Kaplan-Meier Curve of Event-Free Survival, in Months (Full Analysis Set) 
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Fig 1. Secondary survival outcomes.

(A) Kaplan–Meier curve of event-free survival (EFS), in months (full analysis set).

(B) Kaplan–Meier curve of overall survival (OS), in months (full analysis set). [Colour figure can be viewed at wileyonlinelibrary.com]
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22�9%). Most patients (n = 92, 83�6%) received antibiotic

prophylaxis during the observation period. A total of 37

patients experienced LRTIs and/or pneumonia. Of these, 32

patients (86�5%) received prophylaxis. Five front-line patients

experienced LRTIs and/or pneumonia, all of whom received

prophylaxis. In all, 32 R/R patients experienced LRTIs and/or

pneumonia, 27 of whom (84�4%) received prophylaxis.

Outcomes for patients stopping due to AEs (n = 54)

We assessed the clinical benefit of IDL beyond treatment

duration observed in the 54 (49%) patients who prematurely

discontinued IDL due to AEs within the overall FAS. The

median (range) time-on-therapy for this cohort was

8�1 (0�4–39�2) months. The clinical ORR was 92�6% (95%

CI 82�1–97�9) and the median TTNT was 25�4 months (95%

CI 17�7–36�4). The median PFS and OS of this subgroup was

NR (95% CI 35�5–NR) and NR (95% CI 34�0–NR) respec-

tively. Of these 54 patients, 29 subsequently initiated a new

line of therapy and five patients did so within 8 weeks of

IDL discontinuation. A post hoc analysis was performed on

the 49 patients who stopped IDL-R due to AEs, but did not

proceed to another line of therapy within 8 weeks of treat-

ment discontinuation. The median (range) time-on-therapy

Table III. Adverse Events of Special Interest (>5% of patients) by Preferred Term (Full Analysis Set)

(A) AESI (>5% of patients) of Grade 1–2 only

Front-line (N = 27) Relapsed/refractory (N = 83) Total (N = 110)

Number of subjects with TEAEs of special interest (any grade) 26 (96.3%) 73 (88.0%) 99 (90.0%)

Number of subjects with event, per preferred term (of grade 1–2 only)

Diarrhoea 9 (33.3%) 18 (21.7%) 27 (24.5%)

Neutropenia 2 (7.4%) 14 (16.9%) 16 (14.5%)

Lower respiratory tract infection 1 (3.7%) 12 (14.5%) 13 (11.8%)

Rash 7 (25.9%) 7 (8.4%) 14 (12.7%)

Pneumonia 0 (0%) 3 (3.6%) 3 (2.7%)

Colitis 2 (7.4%) 2 (2.4%) 4 (3.6%)

Neutropenic sepsis 1 (3.7%) 3 (3.6%) 4 (3.6%)

Alanine aminotransferase increased 0 (0%) 5 (6.0%) 5 (4.5%)

Neutrophil count decreased 1 (3.7%) 5 (6.0%) 6 (5.4%)

Sepsis 0 2 (2.4%) 2 (1.8%)

Febrile neutropenia 0 2 (2.4%) 2 (1.8%)

Urinary tract infection 0 (0%) 2 (2.4%) 2 (1.8%)

Transaminases increased 2 (7.4%) 2 (2.4%) 4 (3.6%)

Rash macular 0 1 (1.2%) 1 (0.9%)

(B) AESIs (>5% of patients) of Grade 3–4 only

Front-line (N = 27) Relapsed/refractory (N = 83) Total (N = 110)

Number of subjects with TEAEs of special interest (any grade) 26 (96.3%) 73 (88.0%) 99 (90.0%)

Number of subjects with event, per preferred term (of Grade 3–4 only)

Pneumonia 2 (7.4%) 9 (10.8%) 11 (10.0%)

Lower respiratory tract infection 2 (7.4%) 7 (8.4%) 9 (8.2%)

Diarrhoea* 1 (3.7%) 6 (7.2%) 7 (6.4%)

Neutropenia 1 (3.7%) 6 (7.2%) 7 (6.4%)

Colitis* 4 (14.8%) 2 (2.4%) 6 (5.5%)

Neutropenic sepsis 1 (3.7%) 4 (4.8%) 5 (4.5%)

Sepsis* 2 (7.4%) 2 (2.4%) 4 (3.6%)

Rash* 2 (7.4%) 1 (1.2%) 3 (2.7%)

Febrile neutropenia* 0 3 (3.6%) 3 (2.7%)

Urinary tract infection* 2 (7.4%) 1 (1.2%) 3 (2.7%)

Rash macular* 1 (3.7%) 1 (1.2%) 2 (1.8%)

Alanine aminotransferase increased* 1 (3.7%) 0 1 (0.9%)

Neutrophil count decreased* 0 0 0

Transaminases increased* 0 0 0

Treatment-emergent adverse events (TEAEs) began on or after the idelalisib start date up to 30 days after permanent discontinuation of study

drug or led to premature study drug discontinuation. Adverse events are coded according to MedDRA Version 21.1. Multiple occurrences of AE

under a Preferred Term (PT) are counted once per patient. PTs are presented in decreasing order of the frequencies of Total column.

*Grade 3 AESIs only, no Grade 4 AESIs observed.
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for these 49 patients was 8 (0�4–39�2) months. The clinical

ORR was 91�8% (95% CI 80�4–97�7) and the median TTNT

was 26�1 months (95% CI 18�7–42�8). The median PFS and

OS from the time of IDL-R discontinuation was NR (95%

CI 35�5–NR) and NR (95% CI 35�2–NR) respectively.

Discussion

To our knowledge, we report on the largest series of patients

receiving IDL-R in routine clinical practice in the literature.

Our present findings corroborate those from interventional

studies.3,4,22 The EFS reported was considerably shorter in

patients in both the front-line and R/R setting compared to

PFS. This could be due to stopping IDL-R for toxicity in

either setting being counted as an event without documented

disease progression. The difference between the front-line

EFS (24-month, 43�9%) and PFS (24-month, 67�6%) is par-

ticularly marked and serves to demonstrate the challenging

toxicities that front-line patients may face. The longer PFS

observed in our present study across the whole cohort when

compared to prospective trials in relapsed CLL likely reflects

the fewer median number of prior therapies. The median

TTNT was slightly shorter than the median PFS likely due to

several patients discontinuing IDL-R without progressive dis-

ease, but then continuing to a subsequent therapy.

We demonstrate that this combination is active in TP53

disrupted CLL and provides a treatment option for patients

with TP53-disrupted CLL in the front-line and R/R setting.

It is worth noting that, of those approximately two-thirds of

patients with available data on TP53 disruption, all patients

treated with IDL-R in the front-line setting had a TP53 dis-

ruption compared to just 32�5% in R/R CLL. Our present

findings are consistent with the recently described activity of

IDL-R in TP53-disrupted B-cell prolymphocytic leukae-

mia26,27 and the outcomes of patients with CLL within trials

of TP53-disrupted CLL in the front-line22 and relapsed set-

ting.2,3 Therapeutic activity has been noted in all these stud-

ies, but toxicity-related discontinuation rates are consistently

higher in younger patients and those receiving therapy in the

front-line setting.23,24 We note that the duration of PFS and

OS were similar for front-line treated patients. This is

explained by an examination of the causes of death. A total

of 10 deaths occurred, including five from unrelated causes

whilst CLL was in remission. The other five were related to

disease progression in high-risk (TP53 disrupted) patients

treated in an era prior to widespread venetoclax availability.

The ASCEND trial (ClinicalTrials.gov NCT02970318)28

demonstrated a superior PFS for patients treated with acal-

abrutinib monotherapy over the investigator’s choice of ben-

damustine-rituximab or IDL-R in R/R CLL. In ASCEND,28

patients treated with IDL-R had a much lower incidence of

TP53 disruption (22% vs. 32%) and longer duration of IDL-

R therapy (16�5 vs. 11�9 months) but a shorter PFS (15�8 vs.

28�3 months) than seen in the R/R patient subgroup in our

present study. It therefore appears that the patients in our

present study despite having a higher frequency of TP53 dis-

ruption and shorter duration of therapy actually had a longer

PFS. It is highly unusual for real-world patients to survive

better than those in studies, but this probably reflects that

within the ASCEND study patients could cross over from the

IDL-R arm to acalabrutinib (23% crossed over), whereas

when our present study was undertaken there were very lim-

ited suitable alternative therapies that meant patients simply

had to stop IDL-R if toxicities could not be managed. As

such, some of the benefit seen in patients crossed over from

the IDL-R to acalabrutinib arm due to toxicity may well be

attributable in part to the prior IDL-R therapy. It is therefore

recognised that in situations where a BTK inhibitor such as

acalabrutinib is available for routine use in R/R CLL, this

option may be preferable in certain patients without con-

traindication in those who are BCR inhibitor na€ıve. Ibrutinib

and venetoclax are also both licensed and available therapeu-

tic options in both settings, and although they represent

effective and generally well tolerated options, there are some

selected situations, such as patients with a significant cardio-

vascular history, anticoagulation, significant risk of tumour

lysis or severe renal impairment, where IDL-R may be pre-

ferred ahead of these novel agents.

A noteworthy observation in this report was that with a

median duration of IDL therapy of only 11�9 months, the

clinical benefit as measured by median PFS and TTNT was

substantially longer at 29�6 and 29�2 months, respectively.

Even when we conservatively looked at EFS, this benefit per-

sisted (mEFS of 20�3 months). Likewise, when considering

the 49 patients who had to stop IDL due to AEs and had not

initiated a new line of therapy within 8 weeks of discontinu-

ation, the median TTNT was 26�1 months despite a median

of only 8 months of IDL-R therapy. These data suggest that

the beneficial effects of IDL extend considerably beyond the

actual duration of treatment. The rationale behind this

observation, as noted in our present study, may relate to T-

cell activation through PI3Kd isoform inhibition leading to

AEs, treatment discontinuation, and subsequent enhanced

immune surveillance; however, the mechanisms for this phe-

nomenon remain poorly understood and require further

investigation. Whether these findings suggest that fixed-dura-

tion therapy might provide benefit for patients receiving

PI3Kd inhibition beyond time of discontinuation is unclear

and requires prospective evaluation.

The safety profile of IDL-R was consistent with the clinical

trial experience and no new safety signals were identified.

Notable immune-related and infective AEs were seen.

Although the infection rate reported was similar to recent

reports, many patients within the present study commenced

IDL before the AE profile, especially infective risk, was

reported and more fully understood. As discussed, recent

monitoring and anti-infective published guidance18 now

drives the supportive management in clinical practice. All

patients receiving IDL-R should receive PJP prophylaxis and

undergo regular CMV testing during and after treatment.
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Our present study has several limitations. Although our

data were collected from representative UK centres, retro-

spective data collection has inherent biases of patient level

data collection, AE reporting and response assessment.

Recognising this, we attempted where possible to mitigate

against such biases by applying established criteria and

focussing on the most objective parameters. We recognise

the potential for non-uniform follow-up and the lack of

scheduled, protocol-derived radiological reassessment within

this study. This is not unique to this routine practice real-

world data set, although we acknowledge has the theoretical

potential to affect PFS and influence indirect comparison

with PFS from clinical trials. As such, TTNT was intention-

ally collected to provide a robust end-point without addi-

tional potential bias. We recognise that the clinical and

prognostic data presented are somewhat limited, not uni-

formly collected, and responses were not confirmed centrally

or using International Workshop on CLL (iwCLL) criteria;

these are well known limitations of real-world studies.

In summary, we demonstrate that IDL-R remains an effi-

cacious treatment option in CLL with demonstrable activity

in routine clinical practice. Careful management of the now

well documented AEs is required in all patients, with close

attention paid to those patients receiving the combination in

the front-line setting (TP53 mutated/17p deleted) and those

of younger age. We demonstrate that although treatment is

often limited by the safety prolife of IDL, a considerable

minority of patients benefit from durable remissions for a

clinically meaningful time-period following treatment cessa-

tion.
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