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Tel Aviv Sourasky Medical Center, In recent years, considerable progress has been made in frontline therapy for elderly/
6 Weizmann Street, Tel-Aviv 64239, Israel. . § . i i . i

Email: yairh@tasme.health.gov.il physically unfit patients with CLL. The combination of obinutuzumab and

chlorambucil (O-Clb) has been shown to prolong progression free survival (PFS,
median PFS-31.5 months) and overall survival (OS) compared to chlorambucil alone.
More recently, obinutuzumab given in combination with either ibrutinib or venetoclax
improved PFS but not OS when compared to O-Clb. In this retrospective multina-
tional, multicenter co-operative study, we evaluated the efficacy and safety of front-
line treatment with O £ Clb in unfit patients with CLL, in a “real-world” setting.
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Patients with documented del (17p13.1)/TP53 mutation were excluded. A total of
437 patients (median age, 75.9 years; median CIRS score, 8; median creatinine clear-
ance, 61.1 mL/min) were included. The clinical overall response rate was 80.3% (clini-
cal complete and partial responses in 38.7% and 41.6% of patients, respectively).
Median observation time was 14.1 months and estimated median PFS was
27.6 months (95% Cl, 24.2-31.0). In a multivariate analysis, high-risk disease [del
(11922.3) and/or IGHV-unmutated], lymph nodes of diameter > 5 cm, obinutuzumab
monotherapy and reduced cumulative dose of obinutuzumab, were all independently
associated with shorter PFS. The median OS has not yet been reached and estimated
2-year OS is 88%. In conclusion, in a “real-world” setting, frontline treatment with O-
Clb achieves PFS comparable to that reported in clinical trials. Inferior outcomes were
noted in patients with del (11g22.3) and/or unmutated IGHV and those treated with

obinutuzumab-monotherapy. Thus, O-Clb can be still considered as legitimate front-

1 | INTRODUCTION

Chronic lymphocytic leukemia (CLL) is characteristically diagnosed in
older individuals with a median age of 72 years.! In recent years, there
has been considerable progress in frontline therapy of elderly and
physically unfit patients with CLL. The German CLL11 trial>® showed
that addition of obinutuzumab to chlorambucil (O-Clb) prolongs pro-
gression free survival (PFS) and overall survival (OS) compared to Clb
given alone or in combination with rituximab in unfit patients (defined
as Cumulative lllness Rating Scale (CIRS) > 6 or a creatinine clearance
(CCT) of 30-69 mL/min). In addition, the Resonate-2 trial* demon-
strated that ibrutinib improves PFS and OS compared to chlorambucil
in patients with CLL/small lymphocytic lymphoma (SLL) aged =65.
More recently, the iLLUMINATE trial® randomized patients with
CLL/SLL (either =65 years or unfit <65 years) to receive either
ibrutinib plus obinutuzumab or O-Clb, while the CLL14 trial® com-
pared fixed-duration treatment with venetoclax plus obinutuzumab to
O-Clb in unfit patients. In the latter two studies, combinations of
obinutuzumab with either ibrutinib or venetoclax were superior to O-
Clb in regard to PFS, but showed no advantage in OS. Until now, all
studies comparing first-line therapy with novel agents to chemo-
immunotherapy in CLL, show that improved PFS is more consistently
achieved in patients with high-risk features such as del (17p13.1), del
(11922.3) and/or unmutated immunoglobulin heavy-chain variable-
region (IGHV) gene.>®

Treatment of CLL in general practice may have different out-
comes and safety signals than those evident in clinical trials. Outside
of clinical trials, patient adherence to a given protocol is com-
promised more frequently,” and treating physicians appear to be
more readily tempted to decrease individual dose intensity.”*° Fur-
thermore, older patients with multiple co-morbidities, worse perfor-
mance status and obvious renal dysfunction are generally
underrepresented or excluded from planned clinical trials. As a result,

there may well be considerable differences in outcome for patients

line therapy for unfit CLL patients with low-risk disease.

treated with O * Clb informal clinical trials compared to cases treated
in routine daily practice.

The aim of our study was to examine the efficacy and safety of
frontline treatment for CLL with O % Clb outside clinical trials and
determine the relevance of this combination in the chemotherapy-
free era, particularly for in patients with low-risk disease.

2 | METHODS

21 | Study design and patients

This retrospective, multinational, multicenter co-operative study of
the European Research Initiative on CLL (ERIC) and the Israeli CLL
Study Group (ICLLSG) included 437 patients from 51 centers in
Europe, Israel, Canada and Argentina, treated during 2014-2019. Our
analysis excluded cases with documented del (17p13.1) or TP53 muta-
tions, who are no longer treated with chemotherapy.

Data was extracted from the medical records and included: baseline
demographics, CIRS score, complete blood count, creatinine clearance,
Binet stage, available imaging results (abdominal ultrasound or CT scan
of neck, chest and abdomen), analyses of genomic aberrations by fluores-
cent in situ hybridization (FISH), categorized according to the hierarchical

model reported by Dohner et al.,**

and mutational status of IGHV gene
(using a cut off of 98% identity to the germ-line sequence).}> We also
obtained data regarding dose modifications, number of treatment cycles,
adverse events [documented and graded according to the NCI Common
Terminology Criteria for Adverse Events (NCI-CTCAE) version 4.0.], and
the incidence of second malignancies. The study was approved by the
institutional Helsinki ethics committee of the participating centers.

The relative dose intensity (RDI) of obinutuzumab and
chlorambucil in our study was calculated with regarding to the O-Clb
regimen in the CLL11 trial study.? That included intravenous adminis-

tration of obinutuzumab for six cycles (starting with 100 mg on day
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1 and 900 mg on day 2, 1000 mg on day 8, and 1000 mg on day 15 of
cycle 1, and subsequently 1000 mg on day 1 of cycles two through
six) and oral chlorambucil given at 0.5 mg/kg on days 1 and 15 of each

cycle for six cycles.?

2.2 | Evaluation of outcomes

Clinical response was assessed 2-3 months after completion of ther-
apy and was defined according to the International Workshop on
Chronic Lymphocytic Leukemia (IWCLL) 2018 criteria for general

clinical practice,*3

essentially based only on physical examination
and complete blood count. The PFS was defined as the period from
commencing therapy to the date of first disease progression, or
death from any cause or the last follow-up. Time to next treatment
(TTNT) was defined as the first date of treatment to the date of initi-
ation of next anti-CLL therapy. The OS was calculated from the first
date of treatment to the date of death from any cause or the last

follow-up.

2.3 | Statistical analysis

Statistical significance was determined at P < .05. IBM SPSS version
25.0 was used to perform the following: Descriptive statistics, includ-
ing, the median of numeric values, range, mean, standard deviation
(SD). Binary logistic regression for univariate and multivariate analyses
regarding clinical complete response (CR) Kaplan-Meyer method was
used for examining the PFS and OS. This included an application of
Log-Rank test to compare the hazard functions in cases of categorical
variables. Proportional hazard model (Cox regression) for univariate
and multivariate analyses regarding PFS and OS. Winpepi version
11.65 was used to perform the Sidak-adjusted test. For more details
of the statistical methods see Appendix S1. Microsoft Excel version

14.0 was used to create forest plots and tables.

3 | RESULTS

3.1 | Trial population

In total, 437 therapy-naive patients with CLL who received treatment
with O % Clb from November 2014 through April 2019, at 51 medical
centers in 13 countries were included in this study (baseline demo-
graphic and disease characteristics are listed in Table 1). The median
age was 75.9 years (range, 57.1-95.8); 59.7% were men; median CIRS
total score was 8 (0-46) and estimated creatinine clearance 61.1 mL/min
(range, 42.8-79.4). Seventy four patients had Binet stage A (17.2%),
167 (38.8%) stage B and 190 (44.1%) stage C. Results of FISH analysis
and IGHV mutational status were available for 332 and 115 patients,
respectively. High-risk cytogenetics del(11g22.3) was documented in
18.6% of patients and the unmutated IGHV gene in 64.3%. Median
time from diagnosis to first treatment was 37 months (range, <1-461).

e WiLEy L«

TABLE 1 Baseline characteristics

N %

Age at Start of treatment

Median (range) 75.9 (57.1-95.8)
Male sex (N, %) 261 59.7
Binet (available = 431)

A 74 17.2

B 167 38.8

C 190 441
Cumulative lliness Rating Scale

(CIRS) (available = 337)

Median CIRS Score (range) 8 (0-46)

Total CIRS Score > 6 231 68.5

Calculated creatinine
clearance (available = 363)

Median, mL/min 61.1(0.2-151.2)
<70 mL/min 231 63.6

B-2-micrologulin (mg/L)
(available = 274)

Median (mg/L) 4.3 (1.6-18.5)
FISH (available = 333)
Normal 134 40.2
del13q 92 27.6
Trisomy 12 45 13.5
delllq 62 18.6
IGVH mutational status
(available = 115)
Mutated 41 357
Unmutated 74 64.3
Bulky disease (available = 431)
Lymph nodes diameter < 5 cm 337 78.2
Lymph nodes diameter > 5 cm 94 21.8
Median follow-up time from 37 (<1-461)

initial diagnosis,
months (range)

Most of the patients were treated with O-Clb (N = 408) and
the remaining 29 patients with obinutuzumab monotherapy (O-
monotherapy). Out of the pre-treatment parameters, the only signif-
icant difference between patients treated with O-Clb compared to
O-monotherapy was a higher percentage of patients with Binet
stage B among patients treated with O-Clb, compared to patients
treated with O-monotherapy (Binet stage A; 15.9% vs 35.7%, stage
B; 40.9% vs 7.1% and stage C; 43.2% vs 57.1%, respectively,
Table S1).

The mean and median number of treatment courses administered
were 4.3 + 2.2 and 6 (range, 1-6), respectively. The median RDI was
100% (range, 1.3-112.5) for obinutuzumab and 75.1% (range,
1.9-175.0) for chlorambucil. Overall, the chlorambucil dose was
reduced in 119 patients (27.2%).
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3.2 | Efficacy failure to achieve clinical CR (Figure S1). In multivariate analysis, all
the above mentioned parameters maintained statistical significance

By intention-to-treat, the overall rate of clinical response was 80.3% (Table S2).
(95% Cl, 76.3%-83.9%), including 169 patients (38.7%) who achieved After a median follow-up of 14.1 months (range, 0.1 to 50.3),
clinical CR, and 182 patients (41.6%) with clinical PR. 96 of the patients had a disease progression or relapse, with esti-
In univariate analysis of all baseline and treatment characteristics, mated median PFS of 27.6 months (95% Cl, 24.2-31.0, Figure 1A).

male gender, Binet stage C, lymph nodes of diameter >5 cm and PFS was longer with O-Clb than O-monotherapy (HR, 0.38; 95% ClI,
reduced obinutuzumab RDI were associated with an increased risk for 0.22-0.67, P = .001), and the 2-year PFS estimates were 61.8% and
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FIGURE 1 Progression free survival and overall survival. A, Shown Kaplan-Meier curves for progression free survival of the entire cohort, and
according to; B, FISH subgroups, C, IGHV mutational status and D, risk features (11g22.3 and/or unmutated IGHV vs non-11g22.3 and mutated
IGHV). E, Shown a Kaplan-Meier curve for overall survival of the entire cohort
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TABLE 2 Multivariate analysis for progression free survival (PFS)
and overall survival (OS)

Hazard

Variable ratio 95% CI P value

A. Multivariate analysis for PFS

High-risk disease (del [11g22.3] or 2.52
unmutated-IGHV)

1.61-3.94 <.001

1.04-2.65 .032
1.83-10.14 .001
1.74-420 <.001

Lymph nodes diameter > 5.0 cm 1.66
Obinutuzumab monotherapy 4.30
<100% Obinutuzumab RDI 271

B. Multivariate analysis for OS

Lymph node diameter > 5 cm 2.37 1.30-4.33 .005
Obinutuzumab monotherapy 2.14 1.01-4.55 .048
<100% Obinutuzumab RDI 4.63 242-885 <.001

52.8% respectively. Patients with lymph node diameter of >5 cm had
close to a 2 fold increase in the risk of progression (HR, 1.87; 95% Cl,
1.27-2.75, P = .001), as well as an eventual decrease in estimated PFS
from 32.0 months (95% Cl, 20.4-43.6), for those with lymph node of
diameter < 5 cm) to 22.1 months (95% Cl, 14.8-29.4). The median PFS
was significantly shorter for patients with del(11g22.3) (19.2 months,
95% Cl, 16.0-22.3) compared to those with normal FISH (not reached),
del(13q) (29.9 months, 95% Cl, 22.8-36.9) and trisomy12 (not reached)
(HR, 1.5; 95% ClI, 1.23-1.75, P <.001, Figure 1B). Patients with
unmutated IGHV had a trend for shorter PFS compared to those with
mutated IGHV gene (estimated median PFS 25.6 months, 95% ClI,
18.7-32.5 vs not reached. Also, HR, 2.79; 95% Cl, 0.92-8.47, P = .06,
Figure 1CD). Additional factors associated with shorter PFS
included high-risk disease (del [11g22.3] and/or unmutated IGHV),
obinutuzumab's RDI < 100% and chlorambucil RDI < 80% (Figure S2).
In a multivariate analysis, high risk-disease, lymph nodes dia-
meter > 5 cm, O-monotherapy and reduced RDI of obinutuzumab,
were independently associated with shorter PFS (Table 2A).

During the study follow-up period, alternative, second line ther-
apy was administered to 69 patients (15.7%). Median time to next
treatment was not reached. The most common second-line therapy
used was ibrutinib (66.7%) followed by chemo + immunotherapy
(18.8%).

The median OS for the entire cohort has not yet been reached
and the 2-year OS estimate is 88% (Figure 1E). Patients treated with
O-Clb had longer OS than those receiving O-monotherapy (HR, 0.26;
95% ClI, 0.12-0.53, P <.001). Additional
with shorter OS included lymphadenopathy >5 cm (HR 1.85; %95 Cl,
1.02-3.34, P = .04), elevated B-2-microglobulin levels (HR 4.49; 95%
Cl, 1.04-19.39, P = .027), obinutuzumab RDI <100% (HR 4.47; 95%
Cl, 2.41-8.29, P < .001) and chlorambucil RDI <80% (HR 3.04; 95% ClI,
1.33-6.97, P = .006), (Figure S3). In a multivariate analysis, lymph node

factors associated

diameter > 5 cm, O-monotherapy and reduced obinutuzumab RDI,
were independently associated with shorter OS (Table 2B). Richter
transformation occurred in four patients (0.9%) with a median time to
onset of 27.2 months (range, 18.1-28).

TABLE 3 Grade 2 3 adverse events

Grade 2 3 (incl. G5) Grade 5
N (%) N (%)
Adverse events of grade = 3 153 (35.0) 7 (1.6)

Adverse events of grade = 3 that occurred in =2 3% of the patients
and/or grade 5

Hematologic toxicity 89 (20.4)
Neutropenia 63 (14.4)
Thrombocytopenia 16 (3.7)
Pancytopenia 5(1.1)
Anemia 5(1.1)
Infusion related reaction 38(8.7)
Infections 34(7.8) 6(1.4)
Neutropenia febrile 5(1.1)
Sepsis 7 (1.6) 5(1.1)
Osteomyelitis 1(0.2) 1(0.2)
Tumor lysis syndrome 13 (3.0)
Gastrointestinal bleeding 1(0.2) 1(0.2)

3.3 | Safety

All AEs are summarized in Table S3. At least one adverse event of any
grade occurred in 72.5% of patients, and the most common Grade = 3
AEs are summarized in Table 3. Hematologic toxicities were the most
frequent grade = 3 AEs (n = 89, 20.4%), in particular neutropenia,
occurring in 63 (14.4%) patients. The second most common Grade = 3
AEs were infections (n = 30, 7.8%). Grade > 3 infusion-related reac-
tions and tumor lysis syndrome were reported in 38 (8.7%) and
13 (3.0%) patients, respectively. Additional events of clinical interest
included reactivation of cytomegalovirus (CMV) in two patients
(0.45%), hepatitis B (HBV) infection in one patient (0.23%), and JC
virus infection (PML) in two patients (0.45%). Fatal events (Grade
5 AEs) occurred in 7 (1.6%) patients and of these, 6 (1.4%) were
related to infections.

4 | DISCUSSION

In this large real-world study, frontline treatment with O + Clb in
elderly/unfit patients with CLL requiring treatment had comparable
efficacy and safety to that reported in earlier formal clinical trials. In
our study the estimated median PFS was 27.6 months, whereas the
median PFS reported with O-Clb was 31.5 months in the CLL11
trial,>®> 19 months in the iLLUMINATE study® and 64.1% at
24 months in CLL14.% The differences in PFS in these studies can
probably be attributed to a number of factors; including length of
follow-up reported, duration of treatment with chlorambucil (6 vs
12 months) and to the nature of post-treatment surveillance (periodic
CT scans vs clinical assessment). In addition, our study further high-
lights the efficacy of O-Clb therapy in patients with low-risk CLL com-
pared to high-risk disease. Patients with lymph nodes of >5 cm, del
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(11922.3) and/or unmutated IGHV achieved shorter PFS compared to
those with lower tumor mass and favorable genomic features of non-
del(11922.3) and mutated IGHV gene status.

As frequently reported from studies outside formal clinical trials,”
dose modifications were often made, especially in relation to
chlorambucil. In this respect, close to 7% of patients were actually
treated with obinutumuzab alone, in about a third of the cases
chlorambucil dose was reduced and the median chlorambucil RDI was
75.1% compared to 100% with obinutuzumab. In comparison, in the
German CLL14 study the median chlorambucil RDI was 95.4%.° which
further emphasizes that in real-life clinical practice, treating physicians
tend to reduce the dose of chemotherapy given. Our results show the
importance of the addition of chlorambucil to obinutuzumab and
adherence to the maximal dose intensity of obinutuzumab. We found
these two parameters to be independent variables associated not only
with better PFS but also with longer OS. Notably, Gay et al** retro-
spectively analyzed 20 naive patients with previously untreated CLL,
who were treated with obinutuzumab monotherapy and achieved a
median PFS of 33.5 months. In contrast to our O-monotherapy
cohort, in the study by Gay et al** most patients were in early Binet
stage with only 15% in stage C, a difference which may explain the
discrepancy in the PFS between the two studies.

The OR and CR rates evident in our study were higher than those
reported in other clinical studies with O-Clb (OR-80.3% and CR-
38.7% vs 71.3%-81% and 8%-23.1%, respectively).>>° This is not sur-
prising as response assessment in real-life generally follows the
IWCLL 2018 criteria for general clinical practice,®® which are essen-
tially based only on physical examination and complete blood count
results, whereas assessment in formal clinical studies require CT scan
and confirmation of CR with a bone marrow biopsy.

The 2-year OS of our cohort was 88%, while in previously
reported clinical trials the two and five-year survival rates in patients
treated with O * Clb were 91-93.3% and 84%, respectively.?>>° The
fact that there is no OS advantage for frontline treatment in elderly
patients with CLL using ibrutinib or venetoclax plus obinutuzumab
compared to O-Clb, is probably related to the fact that that targeted-
therapy can still efficiently salvage patients after frontline O-Clb. This
is also evident from our study where during follow-up, 15.7% of
patients required a subsequent second line of treatment and in two
thirds of these cases this was ibrutinib. The median time to next treat-
ment in our study was not reached, while it was 56.4 months with O-
Clb in the CLL11 trial*® and 42.7 months in the iLLUMINATE trial.®
Thus, it seems that O-Clb treatment can achieve a reasonable
treatment-free period (approximately 3.5-4.5 years) until requiring
therapy again, with a longer period expected in patients with low-risk
disease.

In terms of safety our findings were consistent with those of

reported in earlier clinical trials,%>¢

and no new safety signals were
identified. Grade > 3 adverse effects were encountered in about one
third of patients, with the most common being neutropenia, infusion-
related reactions and infections. Treatment-related Grade 5 adverse

events occurred in 7 (1.4%) patients and mostly related to infections.

The main limitations of this study, beyond its retrospective
design, are that only 26.3% patients had IGHV mutation status studies
available, the number of patients who received single-agent
obinutuzumab was 6.6% of the overall cohort, no minimal residual dis-
ease data are available, and that median follow-up was very short
(14.1 months), making assertions regarding time to next therapy and
long-term overall survival more difficult to interpret.

Taken together, although the use of O-Clb is decreasing over
time, due to the rise of targeted therapies, it appears that treatment
with O-Clb can still be an efficient therapeutic tool in elderly patients
with CLL, with low-risk features and low tumor mass. Beyond its ben-
efits of fixed-duration and the limited financial toxicity of this regimen
compared to continuous, indefinite Bruton's tyrosine kinase inhibitor
therapy, O-Clb can induce both durable PFS and TTNT, in patients

with low-risk disease, without compromising OS.
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