
For Peer Review

The efficacy and safety of venetoclax therapy in elderly 
patients with relapsed, refractory chronic lymphocytic 

leukaemia

Journal: British Journal of Haematology

Manuscript ID BJH-2019-01315.R2

Manuscript Type: Short Reports

Date Submitted by the 
Author: 05-Sep-2019

Complete List of Authors: Eyre, Toby; Oxford University NHS Trust, Haematology
Roeker, Lindsey  ; Memorial Sloan Kettering Cancer Center, Medicine
Fox, Christopher; Nottingham University Hospitals NHS Trust, 
Haematology
Gohill, Sat; University College London Hospitals, London, UK, 
Haematology
Walewska, Renata; The Royal Bournemouth and Christtchurch Hospitals, 
Haematology
Walter, Harriet ; Leicester Royal Infirmary, Department of Oncology
Forconi, Francesco; University of Southampton, Cancer Sciences Unit, 
CRUK Clinical Centre
Broom, Angus; Western General Hospital, Haematology
Arumainathan, Arvind; Clatterbridge Cancer Centre NHS Foundation 
Trust, Haematology
Brander, Danielle; Duke University Medical Center, Medicine
Allan, John; Weill Cornell Medical College, Department of Medicine
Schuster, Stephen; University of Pennsylvania, Lymphoma Program, 
Abramson Cancer Center
Hill, Brian; Cleveland Clini, Taussig Cancer Instituate
Lansigan, Frederick; Dartmouth-Hitchcock Medical Center, Hematology 
and Oncology
Cheson, Bruce; Georgetown University Hospital Washington Hospital 
Center Internal Medicine Residency Program, Lombardi Comprehensive 
Cancer Center
Lamanna, Nicole; Columbia University Medical Center, 
Hematology/Oncology Division
Coombs, Catherine; University of North Carolina at Chapel Hill, 
Lineberger Comprehensive Cancer Center
Barr, Paul; James P. Wilmot Cancer Center, University of Rochester, 601 
Elmwood Ave, Box 704, Rochester, NY, 14642, USA, University of 
Rochester
Skarbnik, Alan; Novant Health Presbyterian Medical Center, 
Hematology/Oncology
Mato, Anthony; Memorial Sloan Kettering Cancer Center, 
Hematology/Oncology
Jacobs, Ryan; Levine Cancer Institute, Department of Hematologic 
Oncology and Blood Disorders
Pearson, Laurie; Tufts Medical Center, Hematology/Oncology
Pagel, John; Swedish Hospital, Swedish Cancer Institute
Ujjani, Chaitra; University of Washington School of Medicine, 
Department of Medicine, Division of Medical Oncology
Shadman, Mazyar; University of Washington School of Medicine, 
Department of Medicine, Division of Medical Oncology

British Journal of Haematology



For Peer Review

Key Words: venetoclax, CHRONIC LYMPHOCYTIC LEUKAEMIA, ELDERLY, BCL-2

 

Page 1 of 10 British Journal of Haematology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

Title Page

The efficacy and safety of venetoclax therapy in elderly patients with relapsed, refractory chronic 

lymphocytic leukaemia

Toby A. Eyre1*, Lindsey E. Roeker, MD2* , Christopher P. Fox, MD, PhD3, Satyen H. Gohill, MD, PhD4, Renata 

Walewska, MD5, Harriet S. Walter, MD6, Francesco Forconi, MD, PhD7, Angus Broom, MD8, Arvind 

Arumainathan, MD9, Danielle M. Brander, MD10, John N. Allan, MD11, Stephen J. Schuster, MD12, Brian T. 

Hill, MD, PhD13, Frederick Lansigan, MD14, Bruce D. Cheson, MD15, Nicole Lamanna, MD16, Catherine C. 

Coombs, MD17, Paul M. Barr, MD18, Alan P Skarbnik, MD19, Mazyar Shadman, MD, MPH20, Chaitra S. Ujjani, 

MD20, Laurie Pearson, MD21, John M. Pagel, MD, PhD22, Ryan Jacobs, MD23, and Anthony R. Mato, MD2.

Affiliations: 

1. Department of Clinical Haematology, Oxford University Hospitals NHS Foundation Trust, Oxford, UK 

2. Leukemia Service, Memorial Sloan-Kettering Cancer Center, New York, NY

3. Department of Clinical Haematology, Nottingham University Hospitals NHS Foundation Trust, 

Nottingham, UK 

4. Department of Haematology, University College London Hospitals, London, UK.

5. Department of Haematology, Royal Bournemouth Hospital, Bournemouth, UK

6. Department of Oncology, Leicester Royal Infirmary, Leicester, UK.

7. Haematology Department, University Hospital Trust and Cancer Sciences Unit, Cancer Research UK 

and National Institute for Health Research Experimental Cancer Medicine Centres, Faculty of 

Medicine, University of Southampton, Southampton, UK

8. Department of Haematology, Western General Hospital, Edinburgh, UK

9. Clatterbridge Cancer Centre NHS Foundation Trust, Liverpool, UK

10. Duke Cancer Institute, Duke University Health System, Durham, NC

11. Division of Hematology and Oncology, Weill Cornell Medicine, New York, NY

12. Lymphoma Program, Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA

13. Taussig Cancer Institute, Department of Hematology & Medical Oncology, Cleveland Clinic 

Foundation, Cleveland, OH

14. Dartmouth-Hitchcock Medical Center, Lebanon, NH

15. Georgetown University Hospital Lombardi Comprehensive Cancer Center, Washington, DC;

16. Hematology/Oncology Division, Columbia University Medical Center, New York, NY

17. Lineberger Comprehensive Cancer Center, University of North Carolina, Chapel Hill, NC

18. Wilmot Cancer Institute, University of Rochester, Rochester, NY

19. Novant Health, Charlotte NC, USA

20. Fred Hutchinson Cancer Research Center, Seattle, WA

21. Tufts Medical Center, Boston, MA

22. Swedish Cancer Institute, Seattle, WA

Page 2 of 10British Journal of Haematology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

23. Levine Cancer Institute, Carolinas Healthcare System, Charlotte, NC

Running Title: Venetoclax safety and efficacy in the elderly

Key Words: chronic lymphocytic leukaemia; venetoclax; elderly; BCL2. 

*Co-first authors. Author responsible for correspondence. Toby A. Eyre, Department of Haematology, Cancer 

and Haematology Centre, Oxford University Hospitals NHS Trust, OX3 7LE. Email: toby.eyre@ouh.nhs.uk

Text word count: 1500 Number of tables: 1 Number of figures: 1 Number of supplementary tables: 1

Contribution: A.R.M., and T.A.E. contributed to writing the paper, the analysis, the data collection, and the 

study design; all other authors. All authors reviewed the manuscript and approved submission. This study was 

supported by funding from the Oxford NIHR Biomedical Research Centre to AS. Views expressed are those of 

the authors and not necessarily those of the NHS or the NIHR or the United Kingdom’s Department of Health.

SUMMARY  (95 words)

Elderly CLL patients treated outside of trials have notably greater toxicity with the BTK inhibitor ibrutinib 

compared to younger patients. It is not known whether the same holds true for the BCL2 inhibitor venetoclax. 

We provide a comprehensive analysis of key safety measures and efficacy in 342 patients comparing age 

categories ≥75 and <75 years treated in the relapsed, refractory non-trial setting. We demonstrate that 

venetoclax has equivalent efficacy and safety in R/R CLL patients who are elderly, the majority of whom are 

previous ibrutinib exposed and therefore may otherwise have few clear therapeutic options. 

SHORT REPORT 1500 words max (words: 1646)

Chronic lymphocytic leukaemia (CLL) is predominantly a disease of the elderly, with a median age of onset of 72 

years. In the UK between 2013-2015, 43% of new diagnoses were in patients ≥75 years 

(https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/leukaemia-

cll). Elderly patients typically possess a cumulative burden of comorbidities and are often under-represented 

within clinical trials. As such, understanding the efficacy and safety of novel agents in elderly patients who are 

at higher risk of adverse events (AEs) is a key priority. Findings in clinical practice have not consistently paralleled 

clinical trial outcomes. For example, in contrast to trial reports, large retrospective series have documented 

higher discontinuation rates attributable to ibrutinib-related AEs (Mato et al, 2018a). Maddocks and colleagues 

(Maddocks et al, 2015) showed that age was the only significant independent risk factor of ibrutinib 

discontinuation for reasons other than progressive disease (PD) (hazard ratio [HR] for 10-year increase, 1.87; 

95% confidence interval (CI), 1.33-2.64 [p<0.001].

Venetoclax is a potent, selective and orally bioavailable small-molecule inhibitor of the anti-apoptotic protein 

BCL2 with high efficacy in treatment-naïve (Fischer et al, 2019) and relapsed or refractory (R/R) CLL including 
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TP53-disrupted disease (Stilgenbauer et al, 2016). Phase II trials demonstrate impressive activity in these settings 

with an overall response rate (ORR) of ~80% in the B-cell receptor inhibitor (BCRi) naïve setting (Stilgenbauer et 

al, 2016) and high response rates (65-67%) post-BCRi (Coutre et al, 2018; Jones et al, 2017). Progression-free 

survival (PFS) across a recent pooled analysis of early phase trials (n=436) was ~30 months (Roberts et al, 2019) 

but was dependent on patient and disease characteristics. The median age was 66 years (Roberts et al, 2019) 

across all patients with those ≥70 years achieving similar response depth, duration and MRD-negativity 

compared to younger patients. AE rates, including grade (G) 3/4 AEs, serious AEs, and AEs leading to venetoclax 

dose reduction, interruption, or discontinuation did not differ according to age (<75 or ≥75 years) within a 

pooled analysis of 350 venetoclax-treated trial patients (Davids et al, 2018).

Recent large retrospective, multicentre series (Mato et al, 2018b; Eyre et al, 2019) have demonstrated 

reassuringly similar efficacy and survival to trial outcomes. A toxicity analysis (including rates of tumour lysis 

syndrome (TLS), dose interruptions and discontinuations) has been assessed in a recent all-age cohort (Roeker 

et al, 2019) but the specific question of efficacy and tolerability in elderly non-trial patients has not been 

specifically addressed. 

We evaluated an international cohort of 342 venetoclax-treated patients outside of clinical trials to compare the 

efficacy and safety in patients ≥75 years compared to those <75 years. We analysed response rates and standard 

survival measures as well as TLS rates, admissions, dose alterations and discontinuation reasons. We included 

patients from 15 academic and 51 community centres across the US and UK. The study was completed in 

partnership with the Collaborative Study of Real-World Evidence and the UK CLL Forum and was Institutional 

Review Board approved. 

Data were extracted following medical chart review including details on: baseline characteristics pre-venetoclax; 

prior lines; TP53 status pre-venetoclax; ORR (per iwCLL criteria); and survival. For toxicity data, we focused on 

dosing schedules, TLS events, dose interruptions and permanent discontinuation. TLS events were defined 

according to Howard criteria, which specify criteria for laboratory and clinical TLS. Toxicity assessment was 

defined according to the Common Terminology Criteria for AEs (CTCAEv.4.0). 

PFS was defined as the time from commencing venetoclax until PD or death from any cause and overall survival 

(OS) was defined as the time from commencing venetoclax to death from any cause. Survival analyses were 

calculated by Kaplan-Meier methods. Comparisons were made using Cox regression or log rank tests 

(Scheumper et al, 1996). Cochran-Mantel-Haenszel tests compared baseline characteristics across age groups. 

Analyses were performed in Stata 15.1 (StataCorp, College Station, TX). Follow-up was censored at the most 

recent hospital visit or death. The database was locked in 12/2018.

342 patients with R/R CLL receiving venetoclax as monotherapy (79%) or in combination (21%) were evaluated. 

271 patients were <75 years and 71 patients were ≥75 years at time of initiation of venetoclax. 69% were male. 
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Patients received a median of 3 prior therapies (range 0-15), 78% received prior ibrutinib, 43% were 17p deleted 

and 39% had a complex karyotype (CK) (≥3 cytogenetic aberrations). The groups were well balanced for prior 

treatment lines, prior ibrutinib, TP53/17p aberrations, NOTCH1 and IGVH status (Table IS). Older patients 

received a higher proportion of venetoclax monotherapy (p=0.05) and had advanced Rai stage (p=0.03). Across 

all patients, TLS risk groups were low (38%), medium (34%) and high (28%) respectively, with no significant 

differences according to age. Older patients did however have a significantly lower creatinine clearance (Table 

IS).

The median follow-up of the whole cohort was 11.6 months. The median follow-up according to age was 11.5 

months (<75 years) and 12.2 months (≥75 years) respectively. “The duration of follow up was similar in the 

two age groups (≥75 vs. < 75 years) using reverse censoring for PFS  or OS events gave log-rank p=0.41 and 

p=0.66, respectively. ORR for patients <75 years was 82.0% (complete response (CR) 32.6%) and for patients 

≥75 years was 81.6% (CR 35.2%). There was no difference between the 1-year PFS (<75 years: 73% (95% CI:67-

79%) vs ≥75 years: 79% (95% CI:66-87%)) (Figure 1A) or 1-year OS (<75 years:83% (95% CI:78-88%) vs ≥75 

years: 77% (95% CI:65-86%)) (Figure 1B) across cohorts. Age ≥75 years (vs. <75 years) did not impact PFS (HR 

0.89, 95% CI 0.53-1.52, p=0.67) or OS (1.25 95% CI 0.72-2.16, p=0.42) in unadjusted analysis and when 

adjusted for mono vs. combination venetoclax-based therapy (PFS HR 1.0, 95% CI 0.62-1.84, p=0.81, OS HR 

1.26, 95% CI 0.72-2.18, p=0.42).

Toxicity was assessed by measuring the number of dose reductions, biochemical and clinical TLS events, 

cytopenias (CTCAE G≥3), and neutropenic fever. Clinical TLS was 3% in both cohorts. Across age categories, we 

observed no statistically significant differences in toxicity (Table 1). Older patients required a similar number of 

planned admissions during the initial ramp-up phase and required a similar proportion of dose reductions, with 

66% obtaining a stable dose of 400mg o.d.. Reassuringly, although rates of G≥3 thrombocytopenia and G≥3 

neutropenia were higher (p=0.13 in both) in older patients, this did not clearly translate into higher rates of 

neutropenic infection (9% <75 years vs. 4% ≥75 years; p=0.51). 

Across all patients, 141 (41%) patients discontinued venetoclax. The proportion discontinuing venetoclax due to 

toxicity (n=28; 20% of discontinuations) was considerably lower than discontinuing due to PD or Richter’s 

transformation (n=67; 48% of discontinuations). Overall, 18/271 (6.6%) of younger patients stopped due to 

toxicity compared to 10/71 (14%) of older patients (p=0.07). While specific AEs leading to discontinuation were 

captured, given the small number (n=10) in ≥75 years cohort who discontinued due to toxicity, meaningful 

comparison of unique AEs could not be made.  

Although the proportion of ≥75 years stopping due to toxicity was proportionally higher than <75 years, there 

were considerably more reasons for younger patients to discontinue therapy, for example, CAR-T or stem-cell 

transplantation (16%; n=18/112). Overall, 56/271 (20.7%) of younger patients stopped due to PD or Richter’s 

transformation compared to 10/71 (14%) of older patients (p=0.28). Only 3 patients ≥75 years receiving 
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venetoclax in combination discontinued therapy to date, therefore comparison of AEs of monotherapy vs. 

combination was not performed. 

The provision of effective and tolerable therapy in elderly patients is a clear priority for the CLL community. This 

large international cohort suggests that venetoclax provides reassuringly similar efficacy and toxicity profiles in 

the ‘elderly’, defined in this cohort as ≥75 years of age at the time of starting venetoclax. We chose this age cut 

off to provide consistency with the recent analyses of toxicities in venetoclax-treated clinical trial patients 

(Davids et al, 2018) which demonstrated no significant difference in toxicity profile need for dose modifications 

in those <75 or ≥75 years. While rates of AEs and dose modifications were similar, older patients discontinued 

therapy more frequently due to toxicity. This is consistent with prior reports with immunochemotherapy and 

ibrutinib (Maddocks et al, 2015; Woyach et al, 2018) where tolerance may be inferior in elderly patients.  We 

speculate that the maximal tolerated dose in the elderly may be lower. Alternate dosing strategies and further 

study of drug-drug interactions should be conducted in elderly patients to possibly mitigate toxicity. 

As a novel agents including ibrutinib and venetoclax rapidly move from the relapsed setting into the frontline 

elderly CLL setting (Moreno et al, 2019; Fischer et al, 2019), selecting which agent(s) to utilise up-front will be 

challenging and debated. The tolerability profile of venetoclax in elderly patients demonstrated in this analysis 

and in pooled trial data is encouraging and may inform its use in the elderly. 

We recognise that our study includes the intrinsic biases associated with retrospective data reporting, missing 

data, the lack of centralized pathology review or formalized radiological reporting, the potential for 

overestimating CR (per iwCLL) and prospective AE reporting. Reporting of G1-2 AEs were not recorded and as 

such an accurate representation of the burden of low grade toxicities could not be reported. Twenty-one percent 

of patients received concurrent therapy, predominantly with an anti-CD20 monoclonal antibody. We were 

unable to provide a detailed analysis of the contribution towards the toxicity profile of additional therapy given. 

We also cannot exclude the possibility of some selection bias within the population receiving venetoclax, and 

we have not collected detailed comorbidity indices to correlate with toxicity. Additionally, while efficacy and 

safety appear to be similar, the small sample size and retrospective nature of the data do not imply assumptions 

of equivalence. Findings should be considered hypothesis generating only. 

Despite these limiting factors, these data provide a comprehensive analysis of key safety measures and 

demonstrate that venetoclax appears to have similar efficacy and safety in R/R elderly CLL patients and who 

otherwise may have few clear therapeutic options. Analyses such as these may inform prescribing choices in the 

elderly in the future. 

Complication(s) <75 years (n=271) ≥ 75 years (n=71) P value (Cochran-

Mantel-Haenszel 

test)

Total (n=342)
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Number of admissions

0

1

2

3

4+

60/232 (26%)

56/232 (24%)

60/232 (26%)

16/232 (7%)

40/232 (17%)

15/71 (21%)

13/71 (18%)

23/71 (32%)

7/71 (10%)

13/71 (18%)

0.54

75/303 (25%)

69/303 (23%)

83/303 (27%)

23/303 (8%)

53/303 (18%)

No. of dose reductions

0

1

2

3

126/169 (75%)

33/169 (20%)

7/169 (4%)

3/169 (2%)

30/43 (70%)

9/43 (21%)

4/43 (9%)

0/43 (0%)

0.48

156/212 (74%)

42/212 (20%)

11/212 (5%)

3/212 (1%)

Stable Venetoclax dose obtained

50mg or less

100mg

200mg

300mg

400mg

6/167 (4%)

11/167 (7%)

21/167 (13%)

10/167 (6%)

119/167 (71%)

3/44 (7%)

1/44 (2%)

8/44 (18%)

3/44 (7%)

29/44 (66%)

0.54

9/211 (4%)

12/211 (6%)

29/211 (14%)

13/211 (6%)

148/211 (70%)

Tumour lysis syndrome (TLS (composite endpoint))

Biochemical TLS

Clinical TLS

28/268 (10%)

21/268 (8%)

7/269 (3%)

7/71 (10%)

5/71 (7%)

2/71 (3%)

0.78

35/339 (10%)

23/339 (7%)

12/339 (4%)

Neutropenia (grade ≥3) 68/187 (36%) 23/46 (50%) 0.13 91/233 (39%)

Thrombocytopenia (grade ≥3) 49/186 (26%) 18/46 (39%) 0.13 67/232 (29%)

Neutropenic Fever/infection (grade ≥3) 16/186 (9%) 2/46 (4%) 0.51 18/232 (8%)

Venetoclax Discontinuation 112/271 (41%) 29/71 (41%) 0.95 141/342 (41%)

Reasons for discontinuation 

(N and % of discontinuation events)

Adverse event

Progressive disease (PD)

Richter’s transformation

Stem Cell Transplant

CAR-T cell therapy

Cost

Death unrelated to PD or toxicity

Doctor/Patient Preference

Secondary Malignancy

Other

18 (16%)

47 (42%)

9 (8%)

14 (13%)

4 (4%)

0 (0%)

7 (6%)

2 (2%)

4 (4%)

7 (6%)

10 (34%)

5 (17%)

5 (17%)

0 (0%)

0 (0%)

0 (0%)

4 (14%)

2 (7%)

1 (3%)

2 (7%)

-

28 (20%)

53 (38%)

14 (10%)

14 (10%)

3 (2%)

0 (0%)

11 (8%)

4 (3%)

5 (4%)

9 (6%)

Table I: Treatment complications comparing age categories
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Figure 1A: progression-free survival according to age 

 
Numbers at risk      

Age < 75 years 261 192 126 55 20 

Age ≥ 75 years 70 52 36 11 2 

 

Figure 1B: overall survival according to age 

 
Numbers at risk      

Age < 75 years 260 206 150 71 33 

Age ≥ 75 years 69 54 38 15 5 

 

Page 10 of 10British Journal of Haematology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

Key Baseline Characteristics <75 years (n=271) ≥75 years (n=71) P value (Cochran-

Mantel-Haenszel test)

Total (n=342)

Male gender 188/271 (69%) 47/71 (66%) 0.71 235/342 (69%)

Median age (years) 65 (range 37-74) 79 (range 75-91) - -

Median prior lines 3 (range 0-15) 3 (range 0-9) - 3 (range 0-15)

Venetoclax monotherapy 208/270 (77%) 63/71 (89%) 0.05 271/341 (79%)

Prior Ibrutinib 197/250 (79%) 52/69 (75%) 0.66 249/319 (78%)

Del 17p 109/255 (43%) 29/68 (43%) 0.97 138/323 (43%)

NOTCH1 mutation 18/73 (25%) 3/14 (21%) 0.94 21/87 (24%)

TP53 mutation 42/129 (33%) 11/25 (44%) 0.39 53/154 (39%)

Complex karyotype 65/171 (38%) 18/42 (43%) 0.69 83/213 (39%)

IGHV unmutated 81/97 (84%) 18/21 (86%) 0.94 99/118 (84%)

Rai Stage

0-1

2

3

4

53/186 (28%)

40/186 (22%)

32/186 (17%)

61/186 (33%)

10/46 (22%)

3/46 (7%)

10/46 (22%)

23/46 (50%)

0.03

63/232 (27%)

43/232 (19%)

42/232 (18%)

84/232 (36%)

Tumour lysis syndrome risk

Low

Median

High

108/271 (40%) 

88/271 (32%)

75/271 (28%)

22/69 (32%)

28/69 (40%) 

19/69 (28%)

0.37

130/340 (38%) 

116/340 (34%)

94/340 (28%)

Creatinine Clearance 

< 80 mL/min

≥ 80 mL/min

69/187 (37%)

118/187 (63%)

36/46 (78%)

10/46 (22%)

<0.001 105/223 (47%)

128/223 (53%)

Table IS: Baseline characteristics comparing age categories
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