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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 275 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 275 vyears

(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 (Cl), 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-naive (Fischer et al, 2019) and relapsed or refractory (R/R) CLL including
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TP53-disrupted disease (Stilgenbauer et al, 2016). Phase |l trials demonstrate impressive activity in these settings
with an overall response rate (ORR) of ~80% in the B-cell receptor inhibitor (BCRi) naive 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 275 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 275 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
(0S) 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.

Page 4 of 10
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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 (275 years) respectively. “The duration of follow up was similar in the
two age groups (275 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% Cl:67-
79%) vs 275 years: 79% (95% Cl:66-87%)) (Figure 1A) or 1-year OS (<75 years:83% (95% Cl:78-88%) vs 275
years: 77% (95% Cl:65-86%)) (Figure 1B) across cohorts. Age 275 years (vs. <75 years) did not impact PFS (HR
0.89, 95% Cl 0.53-1.52, p=0.67) or OS (1.25 95% Cl 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% Cl 0.62-1.84, p=0.81, OS HR
1.26, 95% Cl1 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 275 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 275 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 275 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.
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1

2

3" [ Number of admissions

: 0 60/232 (26%) 15/71 (21%) 75/303 (25%)
? 1 56/232 (24%) 13/71 (18%) 0.54 69/303 (23%)
g8 |2 60/232 (26%) 23/71 (32%) 83/303 (27%)
?o 3 16/232 (7%) 7/71 (10%) 23/303 (8%)
111 4+ 40/232 (17%) 13/71 (18%) 53/303 (18%)
g No. of dose reductions

14| 0 126/169 (75%) 30/43 (70%) 156/212 (74%)
12 1 33/169 (20%) 9/43 (21%) 0.48 42/212 (20%)
171 2 7/169 (4%) 4/43 (9%) 11/212 (5%)
12 3 3/169 (2%) 0/43 (0%) 3/212 (1%)
20| stable Venetoclax dose obtained

;; 50mg or less 6/167 (4%) 3/44 (7%) 9/211 (4%)
;i 100mg 11/167 (7%) 1/44 (2%) 12/211 (6%)
25| 200mg 21/167 (13%) 8/44 (18%) 0.54 29/211 (14%)
;? 300mg 10/167 (6%) 3/44 (7%) 13/211 (6%)
28 | 400mg 119/167 (71%) 29/44 (66%) 148/211 (70%)
;g Tumour lysis syndrome (TLS (composite endpoint)) 28/268 (10%) 7/71 (10%) 35/339 (10%)
31| Biochemical TLS 0.78

gg Clinical TLS 21/268 (8%) 5/71 (7%) 23/339 (7%)
34 7/269 (3%) 2/71 (3%) 12/339 (4%)
22 Neutropenia (grade >3) 68/187 (36%) 23/46 (50%) 0.13 91/233 (39%)
37| Thrombocytopenia (grade >3) 49/186 (26%) 18/46 (39%) 0.13 67/232 (29%)
gg Neutropenic Fever/infection (grade >3) 16/186 (9%) 2/46 (4%) 0.51 18/232 (8%)
40 | venetoclax Discontinuation 112/271 (41%) 29/71 (41%) 0.95 141/342 (41%)
2; Reasons for discontinuation

43 (N and % of discontinuation events)

2: Adverse event 18 (16%) 10 (34%) 28 (20%)
23 Progressive disease (PD) 47 (82%) 5 (17%) 53 (38%)
48| Richter’s transformation 9 (8%) 5(17%) 14 (10%)
gg Stem Cell Transplant 14 (13%) 0 (0%) - 14 (10%)
51| CAR-T cell therapy 4 (4%) 0 (0%) 3 (2%)

g; Cost 0 (0%) 0 (0%) 0 (0%)

54| Death unrelated to PD or toxicity 7 (6%) 4 (14%) 11 (8%)
22 Doctor/Patient Preference 2 (2%) 2 (7%) 4 (3%)

57| Secondary Malignancy 4 (4%) 1(3%) 5 (4%)

gg Other 7 (6%) 2 (7%) 9 (6%)

60 Table I: Treatment complications comparing age categories




oNOYTULT D WN =

British Journal of Haematology Page 8 of 10

References

Coutre, S., Choi, M., Furman, R.R., Eradat, H., Heffner, L., Jones, J.A., Chyla, B., Zhou, L., Agarwal, S.,
Waskiewicz, T., Verdugo, M., Humerickhouse, R.A., Potluri, J., Wierda, W.G. & Davids, M.S. (2018)
Venetoclax for patients with chronic lymphocytic leukemia who progressed during or after idelalisib
therapy. Blood, 131, 1704-1711

Davids, M.S., Hallek, M., Wierda, W., Roberts, A.W., Stilgenbauer, S., Jones, J.A., Gerecitano, J.F., Kim, S.Y.,
Potluri, J., Busman, T., Best, A., Verdugo, M.E., Cerri, E., Desai, M., Hillmen, P. & Seymour, J.F. (2018)
Comprehensive Safety Analysis of Venetoclax Monotherapy for Patients with Relapsed/Refractory
Chronic Lymphocytic Leukemia. Clinical Cancer Research, 24, 4371-4379

Eyre, T.A., Kirkwood, A.A., Gohill, S., Follows, G., Walewska, R., Walter, H., Cross, M., Forconi, F., Shah, N.,
Chasty, R., Hart, A, Broom, A., Marr, H., Patten, P.E.M., Dann, A., Arumainathan, A., Munir, T., Shankara,
P., Bloor, A., Johnston, R., et al (2019) Efficacy of venetoclax monotherapy in patients with relapsed
chronic lymphocytic leukaemia in the post-BCR inhibitor setting: a UK wide analysis. British journal of
haematology, 4, 656-669

Fischer, K., Al-Sawaf, O., Bahlo, J., Fink, A.-M., Tandon, M., Dixon, M., Robrecht, S., Warburton, S., Humphrey,
K., Samoylova, O., Liberati, A.M., Pinilla-lbarz, J., Opat, S., Sivcheva, L., Le D(, K., Fogliatto, L.M.,
Niemann, C.U., Weinkove, R., Robinson, S., Kipps, T.J., et al (2019) Venetoclax and Obinutuzumab in
Patients with CLL and Coexisting Conditions. New England Journal of Medicine, 380, 2225-2236.

Freise, K.J., Shebley, M., and Salem, A.H. (2017) "Quantitative prediction of the effect of CYP3A inhibitors and
inducers on venetoclax pharmacokinetics using a physiologically based pharmacokinetic model." The
Journal of Clinical Pharmacology, 57, 796-804.

Jones, J.A., Mato, A.R., Wierda, W.G., Davids, M.S., Choi, M., Cheson, B.D., Furman, R.R., Lamanna, N., Barr,
P.M., Zhou, L., Chyla, B., Salem, A.H., Verdugo, M., Humerickhouse, R.A., Potluri, J., Coutre, S., Woyach, J.
& Byrd, J.C. (2017) Venetoclax for chronic lymphocytic leukaemia progressing after ibrutinib: an interim
analysis of a multicentre, open-label, phase 2 trial. The Lancet Oncology, 19, 65-75

Maddocks, K.J., Ruppert, A.S., Lozanski, G., Heerema, N.A., Zhao, W., Abruzzo, L., Lozanski, A., Davis, M.,
Gordon, A,, Smith, L.L., Mantel, R., Jones, J.A., Flynn, J.M., Jaglowski, S.M., Andritsos, L.A., Awan, F.,
Blum, K.A., Grever, M.R., Johnson, A.J., Byrd, J.C., et al (2015) Etiology of ibrutinib therapy
discontinuation and outcomes in patients with chronic lymphocytic leukemia. JAMA Oncology, 1, 80-87.

Mato, A.R., Nabhan, C., Thompson, M.C., Lamanna, N., Brander, D.M., Hill, B., Howlett, C., Skarbnik, A.,
Cheson, B.D., Zent, C., Pu, J., Kiselev, P., Goy, A., Claxton, D., Isaac, K., Kennard, K.H., Timlin, C.,
Landsburg, D., Winter, A., Nasta, S.D., et al (2018a) Toxicities and outcomes of 616 ibrutinib-treated
patients in the united states: A real-world analysis. Haematologica, 103, 874-879.

Mato, A.R., Thompson, M., Allan, J.N., Brander, D.M., Pagel, J.M., Ujjani, C.S., Hill, B.T., Lamanna, N., Lansigan,
F., Jacobs, R., Shadman, M., Skarbnik, A.P., Pu, J.J., Barr, P.M., Sehgal, A.R., Cheson, B.D., Zent, C.S.,
Tuncer, H.H., Schuster, S.J., Pickens, P. V., et al (2018b) Real world outcomes and management strategies

for venetoclax-treated chronic lymphocytic leukemia patients in the United States. Haematologica, 103,



Page 9 of 10

oNOYTULT D WN =

British Journal of Haematology

1511-1517

Moreno, C., Greil, R., Demirkan, F., Tedeschi, A., Anz, B., Larratt, L., Simkovic, M., Samoilova, O., Novak, J., Ben-

Yehuda, D., Strugov, V., Gill, D., Gribben, J.G., Hsu, E., Lih, C.-J., Zhou, C., Clow, F., James, D.F., Styles, L. &
Flinn, LW. (2019) Ibrutinib plus obinutuzumab versus chlorambucil plus obinutuzumab in first-line
treatment of chronic lymphocytic leukaemia (iLLUMINATE): a multicentre, randomised, open-label,

phase 3 trial. The Lancet. Oncology, 20, 43-56

Roberts, A.W., Ma, S., Kipps, T.J., Coutre, S.E., Davids, M.S., Eichhorst, B., Hallek, M., Byrd, J.C., Humphrey, K.,

Zhou, L., Chyla, B., Nielsen, J., Potluri, J., Kim, S.Y., Verdugo, M., Stilgenbauer, S., Wierda, W.G. &
Seymour, J.F. (2019) Efficacy of venetoclax in relapsed chronic lymphocytic leukemia is influenced by

disease and response variables. Blood [Epub ahead of print]

Roeker, L.E., Fox, C.P., Eyre, T.A., Brander, D., Allan, J.N., Schuster, S.J., Nabhan, C., Hill, B.T., Shah, N.N.,

Lansigan, F., Sarraf Yazdy, M., Cheson, B.D., Lamanna, N., Singavi, A.K., Coombs, C.C., Barr, P.M.,
Skarbnik, A.P., Shadman, M., Ujjani, C.S., Tuncer, H.H., et al (2019) Tumor lysis, adverse events, and dose
adjustments in 297 venetoclax treated CLL in routine clinical practice. Clinical Cancer Research. [Epub

ahead of print]

Schemper, M. and Smith, T.L. . A note on quantifying follow-up in studies of failure time. Controlled clinical

trials (1996) vol. 17 (4) pp. 343-346

Stilgenbauer, S., Eichhorst, B., Schetelig, J., Coutre, S., Seymour, J.F., Munir, T., Puvvada, S.D., Wendtner, C.M.,

Roberts, A.W., Jurczak, W., Mulligan, S.P., Bottcher, S., Mobasher, M., Zhu, M., Desai, M., Chyla, B.,
Verdugo, M., Enschede, S.H., Cerri, E., Humerickhouse, R., et al (2016) Venetoclax in relapsed or
refractory chronic lymphocytic leukaemia with 17p deletion: a multicentre, open-label, phase 2 study.

The Lancet Oncology, 17, 768—778.

Woyach, J.A., Ruppert, A.S., Heerema, N.A., Zhao, W., Booth, A.M., Ding, W., Bartlett, N.L., Brander, D.M., Barr,

P.M., Rogers, K.A., Parikh, S.A., Coutre, S., Hurria, A., Brown, J.R., Lozanski, G., Blachly, J.S., Ozer, H.G.,
Major-Elechi, B., Fruth, B., Nattam, S., et al (2018) Ibrutinib Regimens versus Chemoimmunotherapy in

Older Patients with Untreated CLL. New England Journal of Medicine, 379, 2517-2528



oNOYTULT D WN =

Numbers at risk
Age <75 years
Age 275 years

Numbers at risk
Age <75 years
Age 275 years

0.25 0.50 0.75 1.0

0.00

0.25 0.50 0.75 1.0

0.00

British Journal of Haematology Page 10 of 10

Figure 1A: progression-free survival according to age

HR 0.89 (95% .53-1.52, p=.676)
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Figure 1B: overall survival according to age

HR 1.25 (95% CI 0.72-2.16, p=.42)

260
69

I
6 12 18 24

Months
— Age<75 =—-=——-—- Age >/=75
206 150 71 33
54 38 15 5



Page 11 0of 10

oNOYTULT D WN =

British Journal of Haematology

Key Baseline Characteristics

<75 years (n=271)

275 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 53/186 (28%) 10/46 (22%) 63/232 (27%)
2 40/186 (22%) 3/46 (7%) 0.03 43/232 (19%)
3 32/186 (17%) 10/46 (22%) 42/232 (18%)
4 61/186 (33%) 23/46 (50%) 84/232 (36%)
Tumour lysis syndrome risk

Low 108/271 (40%) 22/69 (32%) 130/340 (38%)
Median 88/271 (32%) 28/69 (40%) 0.37 116/340 (34%)
High 75/271 (28%) 19/69 (28%) 94/340 (28%)
Creatinine Clearance

< 80 mL/min 69/187 (37%) 36/46 (78%) <0.001 105/223 (47%)
2 80 mL/min 118/187 (63%) 10/46 (22%) 128/223 (53%)

Table IS: Baseline characteristics comparing age categories




