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RESULTS FROM THE PROSPECTIVE RUBIN REGISTRY

CHRONIC LYMPHOCYTIC LEUKEMIA IN ROUTINE CARE
IN GERMANY: CHANGES IN STANDARD OF CARE

INTRODUCTION

Chronic lymphocytic leukemia (CLL) is the most common
type of leukemia in the Western world. Two classes of
targeted drugs were introduced in the last decade: Bruton’s
tyrosine kinase inhibitors (BTKis), with the first one, ibrutinib,
approved in 2014 for relapsed/refractory CLL, and the BCL2
inhibitor venetoclax, first approved in 2016 for relapsed/
refractory CLL and high-risk patients with no other treatment

options. Indications were extended to also include first-line 1L regimen, while 2L shifted from predominant

(1L) treatment in 2016 and 2020, respectively. The second- use of ibrutinib to second-generation BTKis. In

and third-generation BTKis acalabrutinib, zanubrutinib and . )
pirtobrutinib have been approved by the EMA in 2020, 2022 the future, with longer follow-up of the most

and 2025, respectively. recent cohort, RUBIN will enable evaluation of
how these changes in treatment pattern affect
outcomes in real-world. |

Figure 1: 1L treatment — most frequent regimens
with start 2009 -2015

r(ZONCLUSI()N AND OUTLOOK

In German real-world practice, targeted agents
rapidly replaced chemoimmunotherapy as 1L or
2L treatment of patients with CLL. Since 2023,
obinutuzumab + venetoclax is the most common

B Total (N = 326)

R-Bendamustine

RUBIN, a continuation of the Tumor Registry Lymphatic
Neoplasms (TLN), provides a prospective long-term observation
of real-world treatment of patients with CLL in Germany,
allowing to analyze the extent to which novel agents are
introduced into routine practice.

R-: rituximab, FCR: fludarabine + cyclophosphamide + rituximabh,
BEN: bendamustine, RIT: rituximab, VIC: vincristine

Figure 4: 2L treatment — most frequent regimens
with start 2014 -2018
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PATIENTS AND METHODS

The TLN and RUBIN prospectively have
been following patients with non-Hodgkin’s
lymphoma and CLL in approximately 200
hospitals and office-based sites in Germany
since 2009. Details on the methodology
have been published previously (Knauf et al.,
2015, 2021). RUBIN was approved by ethics
committees and is registered at clinicaltrials.gov
(NCT06043011). We describe 1L and second-
line (2L) CLL treatments across predefined

Patient characteristics at
start of 1L and 2L treatment

Median age at start of 1L was 71.2 years for
patients starting treatment between 2009
and 2014, and 71.6 for patients starting 1L
since 2023. At start of 2L it was 72.4 (2L
start between 2009 and 2013), 73.7 (2L
start 2014-2018) and 75.9 (2L start 2019-
06/2025). Further patient characteristics
for the different patient groups are shown

monotherapy with a BTKi (median age of

70.3 vs 73.4, respectively) and more often
had an ECOG of O (64.8% vs 50 %) or a CCI
of O (64.8% vs 57.8%, Table 3). Patients
receiving a BTKi more frequently had genetic
risk factors like a TP53 mutation than those
receiving obinutuzumab+venetoclax (21.6 %
Vs 3.4 %, respectively)

Systemic 2L treatment

R-Chlorambucil

0% 10% 20% 30% 40% 50%

R-: rituximab

Table 1: Patient characteristics

Start of 1L Start of 1L Start of 2L Start of 2L
2009-2015 2023 -2025 2009-2013 2014-2018

Like in 1L, rituximab + bendamustine was

Figure 2: 1L treatment — most frequent regimens
with start 2023 -2025
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O-: obinutuzumab , IBR: ibrutinib, VEN: venetoclax R-: rituximab

Figure 5A: 2L treatment — most frequent regi-
mens with start 2019 -2025
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Table 2: Patient characteristics of most
frequent 1L treatments 2009-2013

Start of 2L

2019-2025 R-Bendamustine

RUBIN

Registry platform
Hematologic Malignancies

Figure 3: 2L treatment — most frequent regimens
with start 2009 -2013
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R-: rituximab , FCR: fludarahine + cyclophosphamide + rituximab

Figure 5B: 2L treatment — most frequent regi-
mens with start 2019 - 2025 by year
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Table 3: Patient characteristics of most
frequent 1L treatments 2023 -2015

FCR 0-Venetoclax BTKi Monotherapy

time periods. Data cut: June 30, 2025. in Table 1 —— 326 273 121 o8 323 —— 174 82 Patients (N) 88 102
the predominant regimen in 2L until 2013, Sex Sex SeFx l —

. com rism 471 % oftreatments Fl ure 3 . Female 116 (35.6 %) 88 (32.2%) 55 (45.5%) 33(33.7%) 118 (36.5%) Female 57 (32.8%) 23 (28.0%) " " .' ”

SyStemlc 1L treatment p g ( g ) Male 210 (64.4 %) 185 (67.8 %) 66 (54.5%) 65 (66.3%) 205 (63.5%) Male 117 (67.2%) 59 (72.0 %) e O3 (71.0%) r2(10.6%)

Age at start of respective line of treatment [years]

It was still the most frequently used

RESULTS

Age at start of respective line of treatment [years]

Age at start of respective line of treatment [years]

In 1L, until2015 rituximab + bendamustine was , ot - 4 2018 (40.8 % Median 703 734
A d . . by .[.‘ar the mOSt ﬁ,equent reg]men’ rece]ved by reg]men e Ween 4 an 4 c (0] Median 71.2 71.6 72.4 73.7 75.9 Median 72.5 65.4 25%]/75 % quantiles 63.0 - 75.4 66.8 -81.2
t data cut, data of 1039 pat1ents with CLL o , . o , of treatments) followed by ibrutinib 25%/75% quantiles  64.9 - 77.1 64.4-786  68.6-781  683-772 67.3 - 81.9 25%/75 % quantiles 663 -77.7 57.7 - 69.9 <65 years 30 (34.1%) 20 (19.6 %)
. . 53.4% of patients (Figure 1). 25.2 % received ’ ( : : : : : ( : : - 65 years 55(659%)  82(804%)
f'rom 76 S]tes were evaluable for analYS]S. (1 0/) d t . b d l l b (8 20/ 65 years 82(25.2%) 74 (27.1%) 19 (15.7%) 24 (24.5%) 62 (19.2%) 65 years 39 (22.4%) 39 (47.6 %) —
Resul ) : oy FCR, other chemotherapy regimens with or L7.3%) and rituximab + 1delalisib (3.2 %, 65 years 6 (148%)  199(120%)  100(43%)  74(55%)  261(808% 265 yeas 135 (176% 3 520%) ECOG at tart of respective line oftreatment
doesuumtesntae;iresat%\/él:ts Oorf Spgrgs II?OESC te];/t?VZ W]thout rituximab were less ﬁequently used. F]gu re 4) FrOm 2019 OI’I, lbl’Ut] Nl b Wwas ECOG at start of respective line of treatment ECOG at start of respective line of treatment (1) 2; E:ii;:; zz((iZ?;))
. . . . . . . . 0) 6 (35.6 %) (54.6 %) (22.3%) (25.5%) 8 (33.4%) (31.0%) (45.1%)
I remiments, 326 (s c0) oo betsuan_Pients receiving riturimab + bendamustine  the most frequent 2L regimen (26.37%), e | T E
. . . . : : e e 070 D70 70 70 770 Unknown to site 1(1.1%) 1(1.0%)
rea men S’ . 0 S ar e e Ween Were Olderthan those rece]V]ng FCR (]n med]an fO“OWEd by r]tUX]mab + VenetOClaX (20.7 %) >2 24 (7.4 % 9(3.3% 14 (11.6 % 8(8.2% 28 (8.7% >2 11 (6.3% 6(7.3% idi i i
200 d 201 (b _[_- l ft t d o (7.4 %) ( ) ( ) ( ) ( ) ( ) (7.3%) Any comorbidity at start of respective line of treatment
9 an 5 erore approva 0 arge c 725 VS 654 yearS), and leSS ﬁ’equently had and aCalaert]n]b mOnOthera py (130 %, Unknown to site 24 (7.4%) 4 (1.5%) 23(19.0%) 23 (23.5%) 40 (12.4%) Unknown to site 15 (8.6 %) 3(3.7%) Yes 69 (78.4%) 86 (84.3%)
thera pleS fOr 1|_) and 273 (456 %) ﬁ’Om an ECOG Of O (30 5 % VS 42 7 %) or CCI O Figure 5A) However SH’ICe 2021 the use Of Missing 0 (0.0%) 0 (0.0%) 4(3.3%) 16 (16.3%) 5(1.5%) Any comorbidity at start of respective line of treatment No 18 (20.5%) 16 (15.7 %)
1 . . , ny comorbidi rt of r ive lin reatmen es % % Missing 1(11%) 0(0.0%)
2023 Onward NO 1L treatments Start]ng (552 % VS 744 % Table 2) ]brut]n]b haS been COnt]nUOUSly decreaS]ng Any comorbIdity at sart of respective fine of reatment ! 2 6747 00732 Charlson comorbidity index at start of respective line of treatment
b t 2016 d 2022 d t d ’ . o o ’ Yes 276 (84.7 %) 217 (79.5%) 106 (87.6 %) 73 (74.5%) 277 (85.8%) No 15 (8.6 %) 18 (22.0%) 0 57 (64.8%) 50 (57.8%)
€ Ween. arl were documente For 1L treatments starting since 2023, while use of acalabrutinib and zanubrutinib No 38(1L7%)  55(01%)  11(9.1%) 12(122%)  41(12.7%) Missing 7(4.0%) 4 (4.9%) ) 10(11.;%0) 9(8.é%)0
dS recrU]tment Was pa USEd Obinutuzumab + VenetOClaX Was the mOSt ]ncreased (Figure 5B) Missing 12 (3.7%) 1(0.4%) 4 (3.3%) 13 (13.3%) 5(1.5%) Charlson comorbidity index at start of respective line of treatment ) 20 (22.7%) 34 (33.3%)
. . . Charlson comorbidity index at start of respective line of treatment 0 96 (55.2%) 61 (74.4%) Missing 1(1.1%) 0(0.0%)
Of 542 prOSpeCt]Ve 2L treatments’ 121 ﬁequently Used reg]men’ rece]ved by 322% Of 0 188 (57.7 %) 171 (62.6 %) 64 (52.9%) 51(52.0%) 166 (51.4 %) 1 26 (14.9%) 5(6.1%) TP53 mutation at start of respective line of treatment
(223 %) Started between 2009 and 2013 patients, fO“OWEd by acalabrutinib (161 %) and 1 40 (12.3%) 25(9.2%) 19 (15.7 %) 8 (8.2%) 33(10.2%) 22 45 (25.9 %) 12 (14.6 %) Mutation 3(3.4%) 22 (21.6 %)
(before approval of targeted therapies), 98  zanubrutinib (15.4%) monotherapies (Figure 2). 2 86(6.4%)  76(278%)  34(81%)  26(65%)  119(36.8%) Missing 7 (60%) 4 (5:9%) Z)Vt;dtvzt 702((?580;?) 519&5;-3;’@
(18.1%) between 2014 and 2018, and 323 Patients receiving obinutuzumab+venetoclax et SoTw | CRm  Bem  BmRm S0 Crarsoncomorbidity index acoringto Charlson et . 1987 curet welgh ot tested S0 17
(596 %) between 2019 and 06/2025 were Shghtly younger than those rece]v]ng gh_azrzoélccggjolzr:;?;ﬁlcnodoe:ear;;c\)/redg]fcgcio(;r;aélfgunpe(toaliér1]9eéi7;ftirgrg;;.welghtmgaccordmgtoQuan et al. 2011. Range Oncology Group (Oken et al. 1982). ll\,l/lr:;:\;vn jgi;/o)) l((i(;‘(’j))

BTKis: Ibrutinib, acalabrutinib or zanubrutinib Charlson comorbidity index
according to Charlson et al. 1987, current weighting according to Quan et al.
2011. Range 0-24. ECOG: Eastern Cooperative Oncology Group (Oken et al.
1982).



