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▪ Transformation of CLL to aggressive lymphoma, mainly DLBCL
• 2-10% of CLL natural history
• 0.5-1%/yr

▪ Constitutional symptoms, elev LDH, hyperCa, fast growing lymph nodes

▪ PET/CT
• Cutoff SUV 5 (NPV 92%, PPV 38%)

▪ Excisional lymph node biopsy

▪ Programmed at birth
• Underlying disease biology, not treatment received
• No difference in randomized studies
• Greater in R/R from clonal evolution

Richter Transformation

Blood (2014) 123 (11): 1647–1657; Blood. 2014;123(18):2783-2790



▪ High-risk genomic characteristics 
• unmutated IGHV status
• activating NOTCH1 mutations
• TP53 deletion and/or mutation
• Del11q

▪ Clonal relationship - IGH gene sequencing in transformed & CLL cells
• Clonally related

• a little better if untreated, no TP53
• Immunologically distinct from CLL/de novo DLBCL - PD-1 expression up to 80%

• Clonally unrelated – similar prognosis to de novo DLBCL

▪ Most common genomic alterations in clonally related 
• TP53 mutation (60%-80%)
• MYC overexpression (40%)
• CDKN2A deletion (30%)
• Activating NOTCH1 mutation (~30%)

RT – molecular features

Blood (2014) 123 (11): 1647–1657
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▪ EBMTR review

▪ Allo-HCT
• N=25
• plateau on long-term relapse-free survival 
• 3-year RFS 27% post alloSCT 

• Chemosensitive disease

• Reduced-intensity conditioning

• 47% relapse (10 DLBCL-RS, 2 CLL)
• 26% NRM @ 3 yrs

▪ ASCT
• N=34
• No plateau on relapse-free survival 
• 3-year RFS 45% (11 relapses with DLBCL-RS and 6 with CLL)

RT – allo HSCT

J Clin Oncol. 2012;30(18):2211- 2217



RT – allo HSCT

J Clin Oncol. 2012;30(18):2211- 2217

Allo SCT ASCT



▪ EBMTR review

▪ N=66 allo-HCT (2008-2018)
• Median age 56.2 yrs (51.3-63.1)
• Median time RT to allo-HCT 6.9 months (4.9-11) 
• CR=28 (42.4%)
• reduced intensity conditioning (66.2%) 

• N=18 (27.3%)  matched sibling donor
• N=24 (36.4%) matched unrelated donor 
• Remaining mismatched

▪ Median follow-up 6.6 years
• 1-yr OS 65% (54-77) 
• 1-yr PFS 39% (27-51) 

• 3-yr OS 53% (41-65) 
• 3-yr PFS 29% (18-40)

RT – allo HSCT

Blood (2014) 123 (11): 1647–1657

▪ CR - superior 3-yr PFS (39% vs. 21%, p = 0.032)

▪ Cumulative gr II-IV aGVHD at D+100 41% (95% CI 29-53) 

▪ Chronic GVHD at 3 years 53% (95% CI 41-65)

▪ Non-relapse mortality at 3 yrs 38% (95% CI, 26-50)
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Venetoclax + CIT

Blood Adv epub ahead of print Mar 27 2024

▪ Retrospective study

▪ N=62 patients 
• BTKi; n=28
• R-CHOP; n=13
• Intensive chemoimmunotherapy; n=21

▪ ORR/CR
• BTKi - 36%/25%
• R-CHOP 54%/46%
• Intensive therapy 52%/38%

▪ del(17p)/TP53  - lower CR

▪ Gr 3-4 cytopenia - most frequent intensive chemoimmunotherapy 

▪ Gr 3-4 infection - similar across groups

▪ Median PFS/OS
• BTKi - 4.9/14.3 months

• R-CHOP - 14.9 months/not reached

• Intensive therapy 3.3/9 months



Venetoclax + CIT

Blood. 2022;139(5):686-689
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CPI - Pembrolizumab

Blood (2017) 129 (26): 3419–3427; Br J Haematol. 2020;190(2):e117-e120



CPI – Nivolumab + ibrutinib

Blood Adv (2023) 7 (10): 1958–1966



CPI – Tislelizumab + zanubrutinib

Nat Med. 2024 Jan;30(1):240-248

▪ Ph 2
• primary end point – ORR p six cycles
• N=59, 48 received at least two cycles (analysis population)

• N=10 previous RT therapy

• median f/u 13.9 months
• median age 67 (range 45–82) years. 

▪ ORR 58.3% (95% confidence interval (CI) 43.2–72.4) - 28 of 48 
• CR = 9 (18.8%) 
• PR = 19 (39.6%) 

▪ median DoR not reached

▪ median PFS 10.0 months (95% CI 3.8–16.3)

▪ median OS not reached 
• 12-mo OS 74.7% (95% CI 58.4–91.0)



CPI – Tislelizumab + zanubrutinib

Nat Med. 2024 Jan;30(1):240-248

Nature Medicine | Volume 30  | January 2024 | 240 –248 245

Article https://doi.org/10.10 38/s41591-0 23-0 2722-9

pat ients was 6.7 months (95% CI 2.3–11.0) with a 12-month rate of 39.5% 

(95% CI 23.8–55.3), median overall survival was not  reached (12-month 

overall survival rate 65.7%, 95% CI 49.3–82.0) and median TTNT was 17.9 

months (12-month TTNT rate 55.4%, 95% CI 38.0–72.7) (Extended Data 

Fig. 3 and Extended Data Table 6).

Safet y end point s

For the safety analysis, all 57 included pat ients who had received at  

least  one dose of any study medicat ion were considered. A total of 56 

(98.2%) pat ients experienced at  least  one grade ≥1 adverse event dur-

ing the observat ion period. The most  common adverse events of any 

grade occurring during the observat ion period were gastrointest inal 

disorders (56.1%), including diarrhea (28.1%) and nausea (17.5%), general 

disorders (52.6%), including pyrexia (19.3%), peripheral edema (17.5%), 

edema (8.8%) and fat igue (8.8%), blood and lymphat ic system disorders 

(47.4%), including anemia (19.3%), neutropenia (21.1%) and thr ombo-

cytopenia (19.3%) and infect ions and infestat ions (78.9%), including 

COVID-19 (22.8%) and urinar y t ract  infect ions (21.1%).

Cardiac toxicit ies, of interest  in the context  of BTK inhibitors, were 

uncommon, with one case each of angina pectoris (grade 3), cardiac 

failure (grade 2), cardiovascular disorder (grade 1), mit ral valve insuf-

f iciency (grade 2) and sinus bradycardia (grade 1); no at rial f ibrillat ion 

episodes were repor ted. Grade 1 to 3 hyper tension was repor ted in 

three cases, of which two pat ients had a previous history of ar ter ial  

hypertension. Hematoma was repor ted in f ive cases (grade 1 and 2) 

and one case of grade 3 cerebral hemorrhage occurred in a pat ient  on 

prophylact ic concomitat ing aspirin.

Potent ially immune-related disorders, of interest  in the context  of 

checkpoint  inhibit ors, included two cases of thyroid disorders (hypo-

thyroidism, grade 2), pyrexia (12 cases, grade 1–3) and increased liver 

values (f ive cases, one hyperbil irubinemia and four t ransaminit is, 

grade 1–4).

Overall, three grade 5 adverse events were repor ted in the safety 

populat ion and all of them were related to fatal sepsis.

Discussion
The improved understanding of  the pathophysiology of  CLL has led 

to the development  of  targeted agents that  leverage dist inct  vulner-

abilit ies and dependencies of malignant  CLL cells. Targeted agents 

have thus demonstrated higher eff icacy than chemotherapy in all r isk 

groups of CLL31,32; however, the prevent ion and therapy RT remains 

one of the major clinical challenges in the management  of CLL2. While 

recent  studies have suggested mult iple mechanisms cont r ibut ing 

to t ransformat ion of  CLL33, the standard of care for  RT has largely 

remained unchanged for a few decades, as chemoimmunotherapies 

such as R-CHOP or DA-EPOCH have remained the most  commonly used 

therapies outside of  clinical studies, despite short  responses, high 

toxicity and shor t  overall survival of less than a year 4,34,35.

Previously, several studies have explored the use of  targeted 

agents in the context  of RT. Covalent  and non-covalent  BTK inhibi-

tors such as acalabrut inib and pir tobrut inib are very well tolerated in 

pat ients with RT; however, eff icacy is limited owing to low ORRs with 

shor t  durat ions9,24. Likewise, monotherapy with PD-1 inhibitors can 

induce responses that  last  very briefly when used as single agents18,36. 

Combinat ion of targeted agents with R-CHOP and DA-EPOCH-R have 

also been clinically tested, with R-CHOP/DA-EPOCH-R plus venetoclax 

demonstrat ing high and durable responses, albeit  with toxicity rates 

largely in line with previous repor ts on chemoimmunotherapy plus 

BCL-2 inhibit ors in DLBCL6,37. Targeted combinat ion therapies of  RT 

have been explored with nivolumab plus ibrut inib in a monocent r ic 

study38 as well as a t r iple combinat ion of atezolizumab, venetoclax 

and obinutuzumab in the MOLTO study39. These approaches have 

demonstrated encouraging eff icacy with good tolerability.

To the best  of our knowledge, the RT1 study is so far, one of the 

largest  prospect ive phase 2 studies of a targeted t reatment approach in 

RT. Pat ients with previously t reated as well as unt reated RT experienced 

response to combined checkpoint  and BTK inhibit ion with t islelizumab 

and zanubrut inib, while experiencing lit t le and manageable toxicity 

rates. The ORR of 58%, including a complete response rate of 19%, lasted 

for 6 months or more in over 70% of  pat ients, with the median DOR 

not  reached. While the 12-month PFS rate of 47% indicates that  most  

pat ients eventually experience disease relapses, the 12-month overall 

survival rate of 75% is higher than historical reports on the expected 

overall survival of pat ients with RT4,34,35. Of note, most  pat ients with 

disease progressions received subsequent  chemoimmunotherapy with 

CHOP-like regimens and overall, eight  pat ients underwent allogeneic 

SCT, indicat ing the general feasibility of these salvage strategies after 

PD-1 and BTK inhibit ion.
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Fig. 2 | Response rates and duration of treatment. Swimmer plot  depicts disease assessments and t reatment  phase and durat ion. Bar chart  indicates response rates. 

CR, complete response; PR, part ial response; SD, stable disease.
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Pirtobrutinib is a Highly Selective, Non-Covalent 

(Reversible) BTK Inhibitor

BTK

Plasma exposures exceeded BTK IC90 

throughout dosing interval

• Inhibits both WT and C481-mutant BTK with equal low nM potency11

• Steady state plasma exposure corresponding to 96% BTK target inhibition and a half-life of about 20 

hours11

• In contrast to cBTKi (A), pirtobrutinib (B) appears to stabilize BTK in a closed, inactive conformation, 

blocking access to upstream kinases and phosphorylation of Y551,  thus inhibiting 

scaffolding interactions that support kinase-independent BTK signaling11

Highly selective for BTK9-10

Pirtobrutinib may 

stabilize/maintain BTK in a 

closed inactive conformation11

IC50 <10 nM

10 nM < IC50 <50 nM

50 nM < IC50 <100 nM

100 nM < IC50 <200 nM
200 nM < IC50 <500 nM

• RT occurs in up to 10% of CLL patients and is 

typically clonally related to underlying disease, 

and is associated with poor outcomes1-6

• Guidelines recommend clinical trial enrollment 

or use of chemoimmunotherapy regimens if no 

clinical trials available; however, these regimens 

generally result in poor responses, and there 

are currently no FDA approved therapies7

• cBTKi have demonstrated limited success

− Ibrutinib achieved a median OS of 4 

months (95% CI, 0.9-5)6

− Acalabrutinib achieved a median PFS of 

3.2 months (95% CI, 1.8-4.0) with an ORR 

of 40% (95% CI, 21.1-61.3)8

• Age ≥18

• ECOG PS 0-2

• Previously treated

• No limit on prior lines of therapy

• Prior cBTKi permitted

• Protocol later amended to allow 

patients with no prior RT-

directed therapiesb

Eligibility

• Safety/tolerability

• Determine MTD and RP2D

• Pharmacokinetics

• Efficacy (ORR according to 

Lugano criteria, DoR, PFS, 

and OS)

Key Endpoints

Characteristics 
Overall 

n=82 

Median Age, years (range) 67 (26-95) 

Male, n (%) 55 (67)

ECOG PS, n (%)

0 32 (39)

1 38 (46)

2 12 (15)

Ann Arbor Stage, n (%)

Stage I-II 8 (10) 

Stage III-IV 57 (70) 

Missing 17 (21) 

Tumor Bulk (cm), n (%)

<5 39 (48) 

≥5 36 (44) 

No Measurable Lymph Node 7 (9) 

Elevated LDH, n (%)

Yes 66 (81) 

No 16 (20) 

Median Time, months (IQR)

From Initial CLL Diagnosis to RT Presentation 61 (17-102) 

From Transformation to First Pirtobrutinib Dose 5 (2-13) 

Median Number of Prior Lines of, (range)

CLL Therapy 2 (0-13) 

RT Therapy 2 (0-8) 

CLL and RT Therapy 4 (0-13) 

Prior Therapies Any RT-Directed CLL-Directed 

Number of Patients, n/n (%) 81/82 (99) 74/82 (90) 65/82 (79) 

Prior Therapies, n (%)

Anti-CD20 antibody 80 (98) 64 (78) 54 (66) 

Chemoimmunotherapy 73 (89) 62 (76) 43 (52) 

BCL2 inhibitor 56 (68) 31 (38) 40 (49) 

cBTK inhibitor 61 (74) 28 (34) 51 (62) 

CAR-T-cell therapy 11 (13) 9 (11) 3 (4) 

PI3K inhibitor 12 (15) 8 (10) 4 (5) 

Stem cell transplant 10 (12) 5 (6) 6 (7) 

Allogeneic 7 (9) 4 (5) 4 (5) 

Autologous 3 (4) 1 (1) 2 (2) 

Immunomodulatora 7 (9) 3 (4) 5 (6) 

Other systemic therapy 31 (38) 25 (31) 8 (10) 

All Prior RT Therapy

n= 82 n= 74 

Overall Response Ratea, % (95% CI)  50.0 (38.7-61.3) 48.6 (36.9-60.6) 

Best Response ,n (%) 

CR 11 (13.4) 9 (12.2) 

PR 30 (36.6) 27 (36.5) 

Pirtobrutinib Efficacy

Pirtobrutinib Efficacy by Clonal Relatedness

Data for 16 patients are not shown in the waterfall plot due to no baseline or post-baseline assessment. aORR is the number of patients with best response of CR or PR divided 

by the total number of patients; 10 patients with a best response of not evaluable (NE) are included in the denominator.

• The median time-to-response was 1.9 months (range, 0.9-9.2)

• For patients with adequate post-baseline assessment, the ORR was similar between Lugano 

assessments done by PET vs. CT

─ ORR for PET (n=49) was 57.1% (95%CI: 42.2-71.2), and for CT only (n=62), the ORR was 54.8% 

(95% CI: 41.7-67.5)

aImmunomodulators include lenalidomide and pomalidomide.

Data cutoff date of 05 May 2023 (NCT03740529).  To be included in the RT patient cohort, patients needed to have histologically confirmed RT related to DLBCL. aOther includes DLBCL, RT, WM, FL, MZL, B-PLL, 

HCL, PCNSL, and other transformations. bPrior to Amendment, patients were required to be previously treated for RT.

aPatients receiving R-EPOCH. 1Data from Figure 1, Rogers KA, et al.

Clonal Assessment

n=21

Related Clone Unrelated Clone

n=18 n=3 

Overall Response Ratea, % (95% CI)  61.1 (35.7-82.7) 66.7 (9.4-99.2) 

Best Responsea , n (%) 

CR 3 (16.7) 0 (0) 

PR 8 (44.4) 2 (66.7) 

aORR is the number of patients with best response of CR or PR divided by the total number of patients; 1 patient with related clone and no patients with unrelated clone with a best response of not 
evaluable (NE) are included in the denominator.

• 21 patients had matched samples for NGS-based analysis of clonal relatedness between the 

underlying CLL and DLBCL

• FFPE tissue with DLBCL was compared to PBMC/BMMC samples with CLL

• Among the 21 patients with matched samples for clonality assessment, similar efficacy was observed 

in patients with clonally related and clonally unrelated RT

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median DOR, months (95% CI) 7.4 (3.1-19.1) 5.4 (2.5-15.9)

Median Follow-up, months 9.7 9.2

Events/Total 22/41 21/36

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median PFS, months (95% CI) 3.7 (2.7-4.9) 3.6 (2.4-4.6)

Median Follow-up, months 13.8 11.2

Events/Total 57/82 53/74

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median OS, months (95% CI) 12.5 (6.9-20.5) 11.8 (6.9-19.5)

Median Follow-up, months 18.3 19.7

Events/Total 45/82 42/74

Pirtobrutinib Duration of Response and 

Progression-Free Survival

• This trial represents the largest known prospective clinical trial conducted in RT and was comprised 

predominantly of heavily pretreated RT patients, a population with historically poor overall survival

• Pirtobrutinib demonstrated promising and consistent efficacy across subgroups, demonstrating 

that pirtobrutinib remains efficacious after prior therapy

− ORR of 50.0% among all patients, 48.6% among patients who received prior RT-directed therapy

− Median DoR was 7.4 months

− Median PFS was 3.7 months

− Median OS was 12.5 months

− At 24 months: PFS rate was 12.6% and OS rate was 33.5%

• Pirtobrutinib was well-tolerated with no discontinuations due to drug-related toxicity

• For a disease with limited options, pirtobrutinib offered single-agent activity

− These data support the further investigation of pirtobrutinib in combination with other therapies in 

patients with RT

Treatment Emergent AEs in Patients with RT

(n=82)

All-Cause AEs, (≥15%) % Treatment-Related AEs, % 

Adverse Event  (AE) Any Grade Grade ≥3 Any Grade Grade ≥3 

Neutropeniaa 29.3 23.2 15.9 9.8

Fatigue 24.4 2.4 3.7 0.0

Dyspnea 18.3 2.4 1.2 0.0

Pyrexia 18.3 2.4 1.2 0.0

Diarrhea 18.3 0.0 2.4 0.0

Contusion 18.3 0.0 9.8 0.0

Platelet Count Decreased 18.3 11.0 6.1 1.2

Cough 15.9 0.0 0.0 0.0

AEs of Interestb Any Grade Grade ≥3 Any Grade Grade ≥3

Infectionsc 50.0 25.6 8.5 2.4

Bruisingd 19.5 0.0 9.8 0.0

Rashe 6.1 1.2 2.4 1.2

Arthralgia 14.6 0.0 2.4 0.0

Hemorrhagef 8.5 1.2 2.4 0.0

Hypertension 3.7 2.4 1.2 1.2

Atrial Fibrillation/Flutterg 1.2 1.2 0.0 0.0

Patient Characteristics

Pirtobrutinib Safety Profile

Conclusion

• Loxo@Lilly would like to thank the BRUIN clinical trial participants and their caregivers, without whom 

this work would not be possible 

• Loxo@Lilly would like to thank the BRUIN trial investigators and study staff 

• Medical writing support was provided by Abby Atwater, PharmD, of Eli Lilly and Company

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy
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Phase 1/2 BRUIN Study Design

Pirtobrutinib Overall Response Rate in RT Patient 

Subgroups

a In the event more than one reason was noted for discontinuation, disease progression took priority.

Median time on treatment for patients with RT was 3.6 months

No treatment-related AEs leading to pirtobrutinib discontinuation

Dose reductions due to treatment-related AEs occurred in 3.7% (n=3) of all patients

aAggregate of neutropenia and neutrophil count decreased. bAEs of interest are those that were previously associated with covalent BTK inhibitors regardless of occurrence rate. 
cAggregate of all preferred terms including infection and COVID-19.. dAggregate of contusion and ecchymosis. eAggregate of all preferred terms including rash. fAggregate of all 

preferred terms including hemorrhage or hematoma. gAggregate of atrial fibrillation and atrial flutter.

• 19 patients including 14 responders on pirtobrutinib treatment pursued subsequent alloSCT or 

CART therapies 

ABBREVIATIONS: alloSCT, allogeneic stem cell transplant; B2M, beta-2 macroglobulin; B-PLL, B-cell prolymphocytic leukemia; BCL, B-cell lymphoma; BM, bone marrow; BMMC, bone marrow mononuclear cell; BOR, best overall response; CAR, chimeric antigen receptor; cBTKi, 

covalent Bruton tyrosine kinase inhibitor; CI, confidence interval; CLL, chronic lymphocytic leukemia; CR, complete response; CT, computed tomography; DLBCL, diffuse large B-cell lymphoma; DoR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance 

status; FDA, Food and Drug Administration; FFPE, formalin-fixed paraffin-embedded; FL, follicular lymphoma; HCL, hairy cell leukemia; IQR: interquartile range; LDH, lactate dehydrogenase; MCL, mantle cell lymphoma; MTD, maximum tolerated dose; MZL, marginal zone lymphoma; NE, 

non-estimable; NGS, next-generation sequencing; ORR, overall response rate; OS, overall survival; PBMC, peripheral blood mononuclear cell; PCNSL, primary central nervous system lymphoma; PD, progressive disease; PET, positron emission tomography; PFS, progression free 

survival; PI3K, Phosphoinositide 3-kinases; PR, partial response; RP2D, recommended phase 2 dose; RT, Richter transformation; SLL, small lymphocytic lymphoma; SD, stable disease; ULN, upper limit of normal; WM, Waldenström macroglobulinemia; WT, wild type.

Pirtobrutinib Overall Survival
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Pirtobrutinib is a Highly Selective, Non-Covalent 

(Reversible) BTK Inhibitor

BTK

Plasma exposures exceeded BTK IC90 

throughout dosing interval

• Inhibits both WT and C481-mutant BTK with equal low nM potency11

• Steady state plasma exposure corresponding to 96% BTK target inhibition and a half-life of about 20 

hours11

• In contrast to cBTKi (A), pirtobrutinib (B) appears to stabilize BTK in a closed, inactive conformation, 

blocking access to upstream kinases and phosphorylation of Y551,  thus inhibiting 

scaffolding interactions that support kinase-independent BTK signaling11

Highly selective for BTK9-10

Pirtobrutinib may 

stabilize/maintain BTK in a 

closed inactive conformation11

IC50 <10 nM

10 nM < IC50 <50 nM

50 nM < IC50 <100 nM

100 nM < IC50 <200 nM
200 nM < IC50 <500 nM

• RT occurs in up to 10% of CLL patients and is 

typically clonally related to underlying disease, 

and is associated with poor outcomes1-6

• Guidelines recommend clinical trial enrollment 

or use of chemoimmunotherapy regimens if no 

clinical trials available; however, these regimens 

generally result in poor responses, and there 

are currently no FDA approved therapies7

• cBTKi have demonstrated limited success

− Ibrutinib achieved a median OS of 4 

months (95% CI, 0.9-5)6

− Acalabrutinib achieved a median PFS of 

3.2 months (95% CI, 1.8-4.0) with an ORR 

of 40% (95% CI, 21.1-61.3)8

• Age ≥18

• ECOG PS 0-2

• Previously treated

• No limit on prior lines of therapy

• Prior cBTKi permitted

• Protocol later amended to allow 

patients with no prior RT-

directed therapiesb

Eligibility

• Safety/tolerability

• Determine MTD and RP2D

• Pharmacokinetics

• Efficacy (ORR according to 

Lugano criteria, DoR, PFS, 

and OS)

Key Endpoints

Characteristics 
Overall 

n=82 

Median Age, years (range) 67 (26-95) 

Male, n (%) 55 (67)

ECOG PS, n (%)

0 32 (39)

1 38 (46)

2 12 (15)

Ann Arbor Stage, n (%)

Stage I-II 8 (10) 

Stage III-IV 57 (70) 

Missing 17 (21) 

Tumor Bulk (cm), n (%)

<5 39 (48) 

≥5 36 (44) 

No Measurable Lymph Node 7 (9) 

Elevated LDH, n (%)

Yes 66 (81) 

No 16 (20) 

Median Time, months (IQR)

From Initial CLL Diagnosis to RT Presentation 61 (17-102) 

From Transformation to First Pirtobrutinib Dose 5 (2-13) 

Median Number of Prior Lines of, (range)

CLL Therapy 2 (0-13) 

RT Therapy 2 (0-8) 

CLL and RT Therapy 4 (0-13) 

Prior Therapies Any RT-Directed CLL-Directed 

Number of Patients, n/n (%) 81/82 (99) 74/82 (90) 65/82 (79) 

Prior Therapies, n (%)

Anti-CD20 antibody 80 (98) 64 (78) 54 (66) 

Chemoimmunotherapy 73 (89) 62 (76) 43 (52) 

BCL2 inhibitor 56 (68) 31 (38) 40 (49) 

cBTK inhibitor 61 (74) 28 (34) 51 (62) 

CAR-T-cell therapy 11 (13) 9 (11) 3 (4) 

PI3K inhibitor 12 (15) 8 (10) 4 (5) 

Stem cell transplant 10 (12) 5 (6) 6 (7) 

Allogeneic 7 (9) 4 (5) 4 (5) 

Autologous 3 (4) 1 (1) 2 (2) 

Immunomodulatora 7 (9) 3 (4) 5 (6) 

Other systemic therapy 31 (38) 25 (31) 8 (10) 

All Prior RT Therapy

n= 82 n= 74 

Overall Response Ratea, % (95% CI)  50.0 (38.7-61.3) 48.6 (36.9-60.6) 

Best Response ,n (%) 

CR 11 (13.4) 9 (12.2) 

PR 30 (36.6) 27 (36.5) 

Pirtobrutinib Efficacy

Pirtobrutinib Efficacy by Clonal Relatedness

Data for 16 patients are not shown in the waterfall plot due to no baseline or post-baseline assessment. aORR is the number of patients with best response of CR or PR divided 

by the total number of patients; 10 patients with a best response of not evaluable (NE) are included in the denominator.

• The median time-to-response was 1.9 months (range, 0.9-9.2)

• For patients with adequate post-baseline assessment, the ORR was similar between Lugano 

assessments done by PET vs. CT

─ ORR for PET (n=49) was 57.1% (95%CI: 42.2-71.2), and for CT only (n=62), the ORR was 54.8% 

(95% CI: 41.7-67.5)

aImmunomodulators include lenalidomide and pomalidomide.

Data cutoff date of 05 May 2023 (NCT03740529).  To be included in the RT patient cohort, patients needed to have histologically confirmed RT related to DLBCL. aOther includes DLBCL, RT, WM, FL, MZL, B-PLL, 

HCL, PCNSL, and other transformations. bPrior to Amendment, patients were required to be previously treated for RT.

aPatients receiving R-EPOCH. 1Data from Figure 1, Rogers KA, et al.

Clonal Assessment

n=21

Related Clone Unrelated Clone

n=18 n=3 

Overall Response Ratea, % (95% CI)  61.1 (35.7-82.7) 66.7 (9.4-99.2) 

Best Responsea , n (%) 

CR 3 (16.7) 0 (0) 

PR 8 (44.4) 2 (66.7) 

aORR is the number of patients with best response of CR or PR divided by the total number of patients; 1 patient with related clone and no patients with unrelated clone with a best response of not 
evaluable (NE) are included in the denominator.

• 21 patients had matched samples for NGS-based analysis of clonal relatedness between the 

underlying CLL and DLBCL

• FFPE tissue with DLBCL was compared to PBMC/BMMC samples with CLL

• Among the 21 patients with matched samples for clonality assessment, similar efficacy was observed 

in patients with clonally related and clonally unrelated RT

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median DOR, months (95% CI) 7.4 (3.1-19.1) 5.4 (2.5-15.9)

Median Follow-up, months 9.7 9.2

Events/Total 22/41 21/36

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median PFS, months (95% CI) 3.7 (2.7-4.9) 3.6 (2.4-4.6)

Median Follow-up, months 13.8 11.2

Events/Total 57/82 53/74

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median OS, months (95% CI) 12.5 (6.9-20.5) 11.8 (6.9-19.5)

Median Follow-up, months 18.3 19.7

Events/Total 45/82 42/74

Pirtobrutinib Duration of Response and 

Progression-Free Survival

• This trial represents the largest known prospective clinical trial conducted in RT and was comprised 

predominantly of heavily pretreated RT patients, a population with historically poor overall survival

• Pirtobrutinib demonstrated promising and consistent efficacy across subgroups, demonstrating 

that pirtobrutinib remains efficacious after prior therapy

− ORR of 50.0% among all patients, 48.6% among patients who received prior RT-directed therapy

− Median DoR was 7.4 months

− Median PFS was 3.7 months

− Median OS was 12.5 months

− At 24 months: PFS rate was 12.6% and OS rate was 33.5%

• Pirtobrutinib was well-tolerated with no discontinuations due to drug-related toxicity

• For a disease with limited options, pirtobrutinib offered single-agent activity

− These data support the further investigation of pirtobrutinib in combination with other therapies in 

patients with RT

Treatment Emergent AEs in Patients with RT

(n=82)

All-Cause AEs, (≥15%) % Treatment-Related AEs, % 

Adverse Event  (AE) Any Grade Grade ≥3 Any Grade Grade ≥3 

Neutropeniaa 29.3 23.2 15.9 9.8

Fatigue 24.4 2.4 3.7 0.0

Dyspnea 18.3 2.4 1.2 0.0

Pyrexia 18.3 2.4 1.2 0.0

Diarrhea 18.3 0.0 2.4 0.0

Contusion 18.3 0.0 9.8 0.0

Platelet Count Decreased 18.3 11.0 6.1 1.2

Cough 15.9 0.0 0.0 0.0

AEs of Interestb Any Grade Grade ≥3 Any Grade Grade ≥3

Infectionsc 50.0 25.6 8.5 2.4

Bruisingd 19.5 0.0 9.8 0.0

Rashe 6.1 1.2 2.4 1.2

Arthralgia 14.6 0.0 2.4 0.0

Hemorrhagef 8.5 1.2 2.4 0.0

Hypertension 3.7 2.4 1.2 1.2

Atrial Fibrillation/Flutterg 1.2 1.2 0.0 0.0

Patient Characteristics

Pirtobrutinib Safety Profile

Conclusion

• Loxo@Lilly would like to thank the BRUIN clinical trial participants and their caregivers, without whom 

this work would not be possible 

• Loxo@Lilly would like to thank the BRUIN trial investigators and study staff 

• Medical writing support was provided by Abby Atwater, PharmD, of Eli Lilly and Company

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy
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Phase 1/2 BRUIN Study Design

Pirtobrutinib Overall Response Rate in RT Patient 

Subgroups

a In the event more than one reason was noted for discontinuation, disease progression took priority.

Median time on treatment for patients with RT was 3.6 months

No treatment-related AEs leading to pirtobrutinib discontinuation

Dose reductions due to treatment-related AEs occurred in 3.7% (n=3) of all patients

aAggregate of neutropenia and neutrophil count decreased. bAEs of interest are those that were previously associated with covalent BTK inhibitors regardless of occurrence rate. 
cAggregate of all preferred terms including infection and COVID-19.. dAggregate of contusion and ecchymosis. eAggregate of all preferred terms including rash. fAggregate of all 

preferred terms including hemorrhage or hematoma. gAggregate of atrial fibrillation and atrial flutter.

• 19 patients including 14 responders on pirtobrutinib treatment pursued subsequent alloSCT or 

CART therapies 

ABBREVIATIONS: alloSCT, allogeneic stem cell transplant; B2M, beta-2 macroglobulin; B-PLL, B-cell prolymphocytic leukemia; BCL, B-cell lymphoma; BM, bone marrow; BMMC, bone marrow mononuclear cell; BOR, best overall response; CAR, chimeric antigen receptor; cBTKi, 

covalent Bruton tyrosine kinase inhibitor; CI, confidence interval; CLL, chronic lymphocytic leukemia; CR, complete response; CT, computed tomography; DLBCL, diffuse large B-cell lymphoma; DoR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance 

status; FDA, Food and Drug Administration; FFPE, formalin-fixed paraffin-embedded; FL, follicular lymphoma; HCL, hairy cell leukemia; IQR: interquartile range; LDH, lactate dehydrogenase; MCL, mantle cell lymphoma; MTD, maximum tolerated dose; MZL, marginal zone lymphoma; NE, 

non-estimable; NGS, next-generation sequencing; ORR, overall response rate; OS, overall survival; PBMC, peripheral blood mononuclear cell; PCNSL, primary central nervous system lymphoma; PD, progressive disease; PET, positron emission tomography; PFS, progression free 

survival; PI3K, Phosphoinositide 3-kinases; PR, partial response; RP2D, recommended phase 2 dose; RT, Richter transformation; SLL, small lymphocytic lymphoma; SD, stable disease; ULN, upper limit of normal; WM, Waldenström macroglobulinemia; WT, wild type.
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Pirtobrutinib is a Highly Selective, Non-Covalent 

(Reversible) BTK Inhibitor

BTK

Plasma exposures exceeded BTK IC90 

throughout dosing interval

• Inhibits both WT and C481-mutant BTK with equal low nM potency11

• Steady state plasma exposure corresponding to 96% BTK target inhibition and a half-life of about 20 

hours11

• In contrast to cBTKi (A), pirtobrutinib (B) appears to stabilize BTK in a closed, inactive conformation, 

blocking access to upstream kinases and phosphorylation of Y551,  thus inhibiting 

scaffolding interactions that support kinase-independent BTK signaling11

Highly selective for BTK9-10

Pirtobrutinib may 

stabilize/maintain BTK in a 

closed inactive conformation11

IC50 <10 nM

10 nM < IC50 <50 nM

50 nM < IC50 <100 nM

100 nM < IC50 <200 nM
200 nM < IC50 <500 nM

• RT occurs in up to 10% of CLL patients and is 

typically clonally related to underlying disease, 

and is associated with poor outcomes1-6

• Guidelines recommend clinical trial enrollment 

or use of chemoimmunotherapy regimens if no 

clinical trials available; however, these regimens 

generally result in poor responses, and there 

are currently no FDA approved therapies7

• cBTKi have demonstrated limited success

− Ibrutinib achieved a median OS of 4 

months (95% CI, 0.9-5)6

− Acalabrutinib achieved a median PFS of 

3.2 months (95% CI, 1.8-4.0) with an ORR 

of 40% (95% CI, 21.1-61.3)8

• Age ≥18

• ECOG PS 0-2

• Previously treated

• No limit on prior lines of therapy

• Prior cBTKi permitted

• Protocol later amended to allow 

patients with no prior RT-

directed therapiesb

Eligibility

• Safety/tolerability

• Determine MTD and RP2D

• Pharmacokinetics

• Efficacy (ORR according to 

Lugano criteria, DoR, PFS, 

and OS)

Key Endpoints

Characteristics 
Overall 

n=82 

Median Age, years (range) 67 (26-95) 

Male, n (%) 55 (67)

ECOG PS, n (%)

0 32 (39)

1 38 (46)

2 12 (15)

Ann Arbor Stage, n (%)

Stage I-II 8 (10) 

Stage III-IV 57 (70) 

Missing 17 (21) 

Tumor Bulk (cm), n (%)

<5 39 (48) 

≥5 36 (44) 

No Measurable Lymph Node 7 (9) 

Elevated LDH, n (%)

Yes 66 (81) 

No 16 (20) 

Median Time, months (IQR)

From Initial CLL Diagnosis to RT Presentation 61 (17-102) 

From Transformation to First Pirtobrutinib Dose 5 (2-13) 

Median Number of Prior Lines of, (range)

CLL Therapy 2 (0-13) 

RT Therapy 2 (0-8) 

CLL and RT Therapy 4 (0-13) 

Prior Therapies Any RT-Directed CLL-Directed 

Number of Patients, n/n (%) 81/82 (99) 74/82 (90) 65/82 (79) 

Prior Therapies, n (%)

Anti-CD20 antibody 80 (98) 64 (78) 54 (66) 

Chemoimmunotherapy 73 (89) 62 (76) 43 (52) 

BCL2 inhibitor 56 (68) 31 (38) 40 (49) 

cBTK inhibitor 61 (74) 28 (34) 51 (62) 

CAR-T-cell therapy 11 (13) 9 (11) 3 (4) 

PI3K inhibitor 12 (15) 8 (10) 4 (5) 

Stem cell transplant 10 (12) 5 (6) 6 (7) 

Allogeneic 7 (9) 4 (5) 4 (5) 

Autologous 3 (4) 1 (1) 2 (2) 

Immunomodulatora 7 (9) 3 (4) 5 (6) 

Other systemic therapy 31 (38) 25 (31) 8 (10) 

All Prior RT Therapy

n= 82 n= 74 

Overall Response Ratea, % (95% CI)  50.0 (38.7-61.3) 48.6 (36.9-60.6) 

Best Response ,n (%) 

CR 11 (13.4) 9 (12.2) 

PR 30 (36.6) 27 (36.5) 

Pirtobrutinib Efficacy

Pirtobrutinib Efficacy by Clonal Relatedness

Data for 16 patients are not shown in the waterfall plot due to no baseline or post-baseline assessment. aORR is the number of patients with best response of CR or PR divided 

by the total number of patients; 10 patients with a best response of not evaluable (NE) are included in the denominator.

• The median time-to-response was 1.9 months (range, 0.9-9.2)

• For patients with adequate post-baseline assessment, the ORR was similar between Lugano 

assessments done by PET vs. CT

─ ORR for PET (n=49) was 57.1% (95%CI: 42.2-71.2), and for CT only (n=62), the ORR was 54.8% 

(95% CI: 41.7-67.5)

aImmunomodulators include lenalidomide and pomalidomide.

Data cutoff date of 05 May 2023 (NCT03740529).  To be included in the RT patient cohort, patients needed to have histologically confirmed RT related to DLBCL. aOther includes DLBCL, RT, WM, FL, MZL, B-PLL, 

HCL, PCNSL, and other transformations. bPrior to Amendment, patients were required to be previously treated for RT.

aPatients receiving R-EPOCH. 1Data from Figure 1, Rogers KA, et al.

Clonal Assessment

n=21

Related Clone Unrelated Clone

n=18 n=3 

Overall Response Ratea, % (95% CI)  61.1 (35.7-82.7) 66.7 (9.4-99.2) 

Best Responsea , n (%) 

CR 3 (16.7) 0 (0) 

PR 8 (44.4) 2 (66.7) 

aORR is the number of patients with best response of CR or PR divided by the total number of patients; 1 patient with related clone and no patients with unrelated clone with a best response of not 
evaluable (NE) are included in the denominator.

• 21 patients had matched samples for NGS-based analysis of clonal relatedness between the 

underlying CLL and DLBCL

• FFPE tissue with DLBCL was compared to PBMC/BMMC samples with CLL

• Among the 21 patients with matched samples for clonality assessment, similar efficacy was observed 

in patients with clonally related and clonally unrelated RT

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median DOR, months (95% CI) 7.4 (3.1-19.1) 5.4 (2.5-15.9)

Median Follow-up, months 9.7 9.2

Events/Total 22/41 21/36

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median PFS, months (95% CI) 3.7 (2.7-4.9) 3.6 (2.4-4.6)

Median Follow-up, months 13.8 11.2

Events/Total 57/82 53/74

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median OS, months (95% CI) 12.5 (6.9-20.5) 11.8 (6.9-19.5)

Median Follow-up, months 18.3 19.7

Events/Total 45/82 42/74

Pirtobrutinib Duration of Response and 

Progression-Free Survival

• This trial represents the largest known prospective clinical trial conducted in RT and was comprised 

predominantly of heavily pretreated RT patients, a population with historically poor overall survival

• Pirtobrutinib demonstrated promising and consistent efficacy across subgroups, demonstrating 

that pirtobrutinib remains efficacious after prior therapy

− ORR of 50.0% among all patients, 48.6% among patients who received prior RT-directed therapy

− Median DoR was 7.4 months

− Median PFS was 3.7 months

− Median OS was 12.5 months

− At 24 months: PFS rate was 12.6% and OS rate was 33.5%

• Pirtobrutinib was well-tolerated with no discontinuations due to drug-related toxicity

• For a disease with limited options, pirtobrutinib offered single-agent activity

− These data support the further investigation of pirtobrutinib in combination with other therapies in 

patients with RT

Treatment Emergent AEs in Patients with RT

(n=82)

All-Cause AEs, (≥15%) % Treatment-Related AEs, % 

Adverse Event  (AE) Any Grade Grade ≥3 Any Grade Grade ≥3 

Neutropeniaa 29.3 23.2 15.9 9.8

Fatigue 24.4 2.4 3.7 0.0

Dyspnea 18.3 2.4 1.2 0.0

Pyrexia 18.3 2.4 1.2 0.0

Diarrhea 18.3 0.0 2.4 0.0

Contusion 18.3 0.0 9.8 0.0

Platelet Count Decreased 18.3 11.0 6.1 1.2

Cough 15.9 0.0 0.0 0.0

AEs of Interestb Any Grade Grade ≥3 Any Grade Grade ≥3

Infectionsc 50.0 25.6 8.5 2.4

Bruisingd 19.5 0.0 9.8 0.0

Rashe 6.1 1.2 2.4 1.2

Arthralgia 14.6 0.0 2.4 0.0

Hemorrhagef 8.5 1.2 2.4 0.0

Hypertension 3.7 2.4 1.2 1.2

Atrial Fibrillation/Flutterg 1.2 1.2 0.0 0.0

Patient Characteristics

Pirtobrutinib Safety Profile

Conclusion

• Loxo@Lilly would like to thank the BRUIN clinical trial participants and their caregivers, without whom 

this work would not be possible 

• Loxo@Lilly would like to thank the BRUIN trial investigators and study staff 

• Medical writing support was provided by Abby Atwater, PharmD, of Eli Lilly and Company

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy
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Phase 1/2 BRUIN Study Design

Pirtobrutinib Overall Response Rate in RT Patient 

Subgroups

a In the event more than one reason was noted for discontinuation, disease progression took priority.

Median time on treatment for patients with RT was 3.6 months

No treatment-related AEs leading to pirtobrutinib discontinuation

Dose reductions due to treatment-related AEs occurred in 3.7% (n=3) of all patients

aAggregate of neutropenia and neutrophil count decreased. bAEs of interest are those that were previously associated with covalent BTK inhibitors regardless of occurrence rate. 
cAggregate of all preferred terms including infection and COVID-19.. dAggregate of contusion and ecchymosis. eAggregate of all preferred terms including rash. fAggregate of all 

preferred terms including hemorrhage or hematoma. gAggregate of atrial fibrillation and atrial flutter.

• 19 patients including 14 responders on pirtobrutinib treatment pursued subsequent alloSCT or 

CART therapies 

ABBREVIATIONS: alloSCT, allogeneic stem cell transplant; B2M, beta-2 macroglobulin; B-PLL, B-cell prolymphocytic leukemia; BCL, B-cell lymphoma; BM, bone marrow; BMMC, bone marrow mononuclear cell; BOR, best overall response; CAR, chimeric antigen receptor; cBTKi, 

covalent Bruton tyrosine kinase inhibitor; CI, confidence interval; CLL, chronic lymphocytic leukemia; CR, complete response; CT, computed tomography; DLBCL, diffuse large B-cell lymphoma; DoR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance 

status; FDA, Food and Drug Administration; FFPE, formalin-fixed paraffin-embedded; FL, follicular lymphoma; HCL, hairy cell leukemia; IQR: interquartile range; LDH, lactate dehydrogenase; MCL, mantle cell lymphoma; MTD, maximum tolerated dose; MZL, marginal zone lymphoma; NE, 

non-estimable; NGS, next-generation sequencing; ORR, overall response rate; OS, overall survival; PBMC, peripheral blood mononuclear cell; PCNSL, primary central nervous system lymphoma; PD, progressive disease; PET, positron emission tomography; PFS, progression free 

survival; PI3K, Phosphoinositide 3-kinases; PR, partial response; RP2D, recommended phase 2 dose; RT, Richter transformation; SLL, small lymphocytic lymphoma; SD, stable disease; ULN, upper limit of normal; WM, Waldenström macroglobulinemia; WT, wild type.
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Pirtobrutinib is a Highly Selective, Non-Covalent 

(Reversible) BTK Inhibitor

BTK

Plasma exposures exceeded BTK IC90 

throughout dosing interval

• Inhibits both WT and C481-mutant BTK with equal low nM potency11

• Steady state plasma exposure corresponding to 96% BTK target inhibition and a half-life of about 20 

hours11

• In contrast to cBTKi (A), pirtobrutinib (B) appears to stabilize BTK in a closed, inactive conformation, 

blocking access to upstream kinases and phosphorylation of Y551,  thus inhibiting 

scaffolding interactions that support kinase-independent BTK signaling11

Highly selective for BTK9-10

Pirtobrutinib may 

stabilize/maintain BTK in a 

closed inactive conformation11

IC50 <10 nM

10 nM < IC50 <50 nM

50 nM < IC50 <100 nM

100 nM < IC50 <200 nM
200 nM < IC50 <500 nM

• RT occurs in up to 10% of CLL patients and is 

typically clonally related to underlying disease, 

and is associated with poor outcomes1-6

• Guidelines recommend clinical trial enrollment 

or use of chemoimmunotherapy regimens if no 

clinical trials available; however, these regimens 

generally result in poor responses, and there 

are currently no FDA approved therapies7

• cBTKi have demonstrated limited success

− Ibrutinib achieved a median OS of 4 

months (95% CI, 0.9-5)6

− Acalabrutinib achieved a median PFS of 

3.2 months (95% CI, 1.8-4.0) with an ORR 

of 40% (95% CI, 21.1-61.3)8

• Age ≥18

• ECOG PS 0-2

• Previously treated

• No limit on prior lines of therapy

• Prior cBTKi permitted

• Protocol later amended to allow 

patients with no prior RT-

directed therapiesb

Eligibility

• Safety/tolerability

• Determine MTD and RP2D

• Pharmacokinetics

• Efficacy (ORR according to 

Lugano criteria, DoR, PFS, 

and OS)

Key Endpoints

Characteristics 
Overall 

n=82 

Median Age, years (range) 67 (26-95) 

Male, n (%) 55 (67)

ECOG PS, n (%)

0 32 (39)

1 38 (46)

2 12 (15)

Ann Arbor Stage, n (%)

Stage I-II 8 (10) 

Stage III-IV 57 (70) 

Missing 17 (21) 

Tumor Bulk (cm), n (%)

<5 39 (48) 

≥5 36 (44) 

No Measurable Lymph Node 7 (9) 

Elevated LDH, n (%)

Yes 66 (81) 

No 16 (20) 

Median Time, months (IQR)

From Initial CLL Diagnosis to RT Presentation 61 (17-102) 

From Transformation to First Pirtobrutinib Dose 5 (2-13) 

Median Number of Prior Lines of, (range)

CLL Therapy 2 (0-13) 

RT Therapy 2 (0-8) 

CLL and RT Therapy 4 (0-13) 

Prior Therapies Any RT-Directed CLL-Directed 

Number of Patients, n/n (%) 81/82 (99) 74/82 (90) 65/82 (79) 

Prior Therapies, n (%)

Anti-CD20 antibody 80 (98) 64 (78) 54 (66) 

Chemoimmunotherapy 73 (89) 62 (76) 43 (52) 

BCL2 inhibitor 56 (68) 31 (38) 40 (49) 

cBTK inhibitor 61 (74) 28 (34) 51 (62) 

CAR-T-cell therapy 11 (13) 9 (11) 3 (4) 

PI3K inhibitor 12 (15) 8 (10) 4 (5) 

Stem cell transplant 10 (12) 5 (6) 6 (7) 

Allogeneic 7 (9) 4 (5) 4 (5) 

Autologous 3 (4) 1 (1) 2 (2) 

Immunomodulatora 7 (9) 3 (4) 5 (6) 

Other systemic therapy 31 (38) 25 (31) 8 (10) 

All Prior RT Therapy

n= 82 n= 74 

Overall Response Ratea, % (95% CI)  50.0 (38.7-61.3) 48.6 (36.9-60.6) 

Best Response ,n (%) 

CR 11 (13.4) 9 (12.2) 

PR 30 (36.6) 27 (36.5) 

Pirtobrutinib Efficacy

Pirtobrutinib Efficacy by Clonal Relatedness

Data for 16 patients are not shown in the waterfall plot due to no baseline or post-baseline assessment. aORR is the number of patients with best response of CR or PR divided 

by the total number of patients; 10 patients with a best response of not evaluable (NE) are included in the denominator.

• The median time-to-response was 1.9 months (range, 0.9-9.2)

• For patients with adequate post-baseline assessment, the ORR was similar between Lugano 

assessments done by PET vs. CT

─ ORR for PET (n=49) was 57.1% (95%CI: 42.2-71.2), and for CT only (n=62), the ORR was 54.8% 

(95% CI: 41.7-67.5)

aImmunomodulators include lenalidomide and pomalidomide.

Data cutoff date of 05 May 2023 (NCT03740529).  To be included in the RT patient cohort, patients needed to have histologically confirmed RT related to DLBCL. aOther includes DLBCL, RT, WM, FL, MZL, B-PLL, 

HCL, PCNSL, and other transformations. bPrior to Amendment, patients were required to be previously treated for RT.

aPatients receiving R-EPOCH. 1Data from Figure 1, Rogers KA, et al.

Clonal Assessment

n=21

Related Clone Unrelated Clone

n=18 n=3 

Overall Response Ratea, % (95% CI)  61.1 (35.7-82.7) 66.7 (9.4-99.2) 

Best Responsea , n (%) 

CR 3 (16.7) 0 (0) 

PR 8 (44.4) 2 (66.7) 

aORR is the number of patients with best response of CR or PR divided by the total number of patients; 1 patient with related clone and no patients with unrelated clone with a best response of not 
evaluable (NE) are included in the denominator.

• 21 patients had matched samples for NGS-based analysis of clonal relatedness between the 

underlying CLL and DLBCL

• FFPE tissue with DLBCL was compared to PBMC/BMMC samples with CLL

• Among the 21 patients with matched samples for clonality assessment, similar efficacy was observed 

in patients with clonally related and clonally unrelated RT

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median DOR, months (95% CI) 7.4 (3.1-19.1) 5.4 (2.5-15.9)

Median Follow-up, months 9.7 9.2

Events/Total 22/41 21/36

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median PFS, months (95% CI) 3.7 (2.7-4.9) 3.6 (2.4-4.6)

Median Follow-up, months 13.8 11.2

Events/Total 57/82 53/74

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median OS, months (95% CI) 12.5 (6.9-20.5) 11.8 (6.9-19.5)

Median Follow-up, months 18.3 19.7

Events/Total 45/82 42/74

Pirtobrutinib Duration of Response and 

Progression-Free Survival

• This trial represents the largest known prospective clinical trial conducted in RT and was comprised 

predominantly of heavily pretreated RT patients, a population with historically poor overall survival

• Pirtobrutinib demonstrated promising and consistent efficacy across subgroups, demonstrating 

that pirtobrutinib remains efficacious after prior therapy

− ORR of 50.0% among all patients, 48.6% among patients who received prior RT-directed therapy

− Median DoR was 7.4 months

− Median PFS was 3.7 months

− Median OS was 12.5 months

− At 24 months: PFS rate was 12.6% and OS rate was 33.5%

• Pirtobrutinib was well-tolerated with no discontinuations due to drug-related toxicity

• For a disease with limited options, pirtobrutinib offered single-agent activity

− These data support the further investigation of pirtobrutinib in combination with other therapies in 

patients with RT

Treatment Emergent AEs in Patients with RT

(n=82)

All-Cause AEs, (≥15%) % Treatment-Related AEs, % 

Adverse Event  (AE) Any Grade Grade ≥3 Any Grade Grade ≥3 

Neutropeniaa 29.3 23.2 15.9 9.8

Fatigue 24.4 2.4 3.7 0.0

Dyspnea 18.3 2.4 1.2 0.0

Pyrexia 18.3 2.4 1.2 0.0

Diarrhea 18.3 0.0 2.4 0.0

Contusion 18.3 0.0 9.8 0.0

Platelet Count Decreased 18.3 11.0 6.1 1.2

Cough 15.9 0.0 0.0 0.0

AEs of Interestb Any Grade Grade ≥3 Any Grade Grade ≥3

Infectionsc 50.0 25.6 8.5 2.4

Bruisingd 19.5 0.0 9.8 0.0

Rashe 6.1 1.2 2.4 1.2

Arthralgia 14.6 0.0 2.4 0.0

Hemorrhagef 8.5 1.2 2.4 0.0

Hypertension 3.7 2.4 1.2 1.2

Atrial Fibrillation/Flutterg 1.2 1.2 0.0 0.0

Patient Characteristics

Pirtobrutinib Safety Profile

Conclusion

• Loxo@Lilly would like to thank the BRUIN clinical trial participants and their caregivers, without whom 

this work would not be possible 

• Loxo@Lilly would like to thank the BRUIN trial investigators and study staff 

• Medical writing support was provided by Abby Atwater, PharmD, of Eli Lilly and Company

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy
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Phase 1/2 BRUIN Study Design

Pirtobrutinib Overall Response Rate in RT Patient 

Subgroups

a In the event more than one reason was noted for discontinuation, disease progression took priority.

Median time on treatment for patients with RT was 3.6 months

No treatment-related AEs leading to pirtobrutinib discontinuation

Dose reductions due to treatment-related AEs occurred in 3.7% (n=3) of all patients

aAggregate of neutropenia and neutrophil count decreased. bAEs of interest are those that were previously associated with covalent BTK inhibitors regardless of occurrence rate. 
cAggregate of all preferred terms including infection and COVID-19.. dAggregate of contusion and ecchymosis. eAggregate of all preferred terms including rash. fAggregate of all 

preferred terms including hemorrhage or hematoma. gAggregate of atrial fibrillation and atrial flutter.

• 19 patients including 14 responders on pirtobrutinib treatment pursued subsequent alloSCT or 

CART therapies 

ABBREVIATIONS: alloSCT, allogeneic stem cell transplant; B2M, beta-2 macroglobulin; B-PLL, B-cell prolymphocytic leukemia; BCL, B-cell lymphoma; BM, bone marrow; BMMC, bone marrow mononuclear cell; BOR, best overall response; CAR, chimeric antigen receptor; cBTKi, 

covalent Bruton tyrosine kinase inhibitor; CI, confidence interval; CLL, chronic lymphocytic leukemia; CR, complete response; CT, computed tomography; DLBCL, diffuse large B-cell lymphoma; DoR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance 

status; FDA, Food and Drug Administration; FFPE, formalin-fixed paraffin-embedded; FL, follicular lymphoma; HCL, hairy cell leukemia; IQR: interquartile range; LDH, lactate dehydrogenase; MCL, mantle cell lymphoma; MTD, maximum tolerated dose; MZL, marginal zone lymphoma; NE, 

non-estimable; NGS, next-generation sequencing; ORR, overall response rate; OS, overall survival; PBMC, peripheral blood mononuclear cell; PCNSL, primary central nervous system lymphoma; PD, progressive disease; PET, positron emission tomography; PFS, progression free 

survival; PI3K, Phosphoinositide 3-kinases; PR, partial response; RP2D, recommended phase 2 dose; RT, Richter transformation; SLL, small lymphocytic lymphoma; SD, stable disease; ULN, upper limit of normal; WM, Waldenström macroglobulinemia; WT, wild type.
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Pirtobrutinib is a Highly Selective, Non-Covalent 

(Reversible) BTK Inhibitor

BTK

Plasma exposures exceeded BTK IC90 

throughout dosing interval

• Inhibits both WT and C481-mutant BTK with equal low nM potency11

• Steady state plasma exposure corresponding to 96% BTK target inhibition and a half-life of about 20 

hours11

• In contrast to cBTKi (A), pirtobrutinib (B) appears to stabilize BTK in a closed, inactive conformation, 

blocking access to upstream kinases and phosphorylation of Y551,  thus inhibiting 

scaffolding interactions that support kinase-independent BTK signaling11

Highly selective for BTK9-10

Pirtobrutinib may 

stabilize/maintain BTK in a 

closed inactive conformation11

IC50 <10 nM

10 nM < IC50 <50 nM

50 nM < IC50 <100 nM

100 nM < IC50 <200 nM
200 nM < IC50 <500 nM

• RT occurs in up to 10% of CLL patients and is 

typically clonally related to underlying disease, 

and is associated with poor outcomes1-6

• Guidelines recommend clinical trial enrollment 

or use of chemoimmunotherapy regimens if no 

clinical trials available; however, these regimens 

generally result in poor responses, and there 

are currently no FDA approved therapies7

• cBTKi have demonstrated limited success

− Ibrutinib achieved a median OS of 4 

months (95% CI, 0.9-5)6

− Acalabrutinib achieved a median PFS of 

3.2 months (95% CI, 1.8-4.0) with an ORR 

of 40% (95% CI, 21.1-61.3)8

• Age ≥18

• ECOG PS 0-2

• Previously treated

• No limit on prior lines of therapy

• Prior cBTKi permitted

• Protocol later amended to allow 

patients with no prior RT-

directed therapiesb

Eligibility

• Safety/tolerability

• Determine MTD and RP2D

• Pharmacokinetics

• Efficacy (ORR according to 

Lugano criteria, DoR, PFS, 

and OS)

Key Endpoints

Characteristics 
Overall 

n=82 

Median Age, years (range) 67 (26-95) 

Male, n (%) 55 (67)

ECOG PS, n (%)

0 32 (39)

1 38 (46)

2 12 (15)

Ann Arbor Stage, n (%)

Stage I-II 8 (10) 

Stage III-IV 57 (70) 

Missing 17 (21) 

Tumor Bulk (cm), n (%)

<5 39 (48) 

≥5 36 (44) 

No Measurable Lymph Node 7 (9) 

Elevated LDH, n (%)

Yes 66 (81) 

No 16 (20) 

Median Time, months (IQR)

From Initial CLL Diagnosis to RT Presentation 61 (17-102) 

From Transformation to First Pirtobrutinib Dose 5 (2-13) 

Median Number of Prior Lines of, (range)

CLL Therapy 2 (0-13) 

RT Therapy 2 (0-8) 

CLL and RT Therapy 4 (0-13) 

Prior Therapies Any RT-Directed CLL-Directed 

Number of Patients, n/n (%) 81/82 (99) 74/82 (90) 65/82 (79) 

Prior Therapies, n (%)

Anti-CD20 antibody 80 (98) 64 (78) 54 (66) 

Chemoimmunotherapy 73 (89) 62 (76) 43 (52) 

BCL2 inhibitor 56 (68) 31 (38) 40 (49) 

cBTK inhibitor 61 (74) 28 (34) 51 (62) 

CAR-T-cell therapy 11 (13) 9 (11) 3 (4) 

PI3K inhibitor 12 (15) 8 (10) 4 (5) 

Stem cell transplant 10 (12) 5 (6) 6 (7) 

Allogeneic 7 (9) 4 (5) 4 (5) 

Autologous 3 (4) 1 (1) 2 (2) 

Immunomodulatora 7 (9) 3 (4) 5 (6) 

Other systemic therapy 31 (38) 25 (31) 8 (10) 

All Prior RT Therapy

n= 82 n= 74 

Overall Response Ratea, % (95% CI)  50.0 (38.7-61.3) 48.6 (36.9-60.6) 

Best Response ,n (%) 

CR 11 (13.4) 9 (12.2) 

PR 30 (36.6) 27 (36.5) 

Pirtobrutinib Efficacy

Pirtobrutinib Efficacy by Clonal Relatedness

Data for 16 patients are not shown in the waterfall plot due to no baseline or post-baseline assessment. aORR is the number of patients with best response of CR or PR divided 

by the total number of patients; 10 patients with a best response of not evaluable (NE) are included in the denominator.

• The median time-to-response was 1.9 months (range, 0.9-9.2)

• For patients with adequate post-baseline assessment, the ORR was similar between Lugano 

assessments done by PET vs. CT

─ ORR for PET (n=49) was 57.1% (95%CI: 42.2-71.2), and for CT only (n=62), the ORR was 54.8% 

(95% CI: 41.7-67.5)

aImmunomodulators include lenalidomide and pomalidomide.

Data cutoff date of 05 May 2023 (NCT03740529).  To be included in the RT patient cohort, patients needed to have histologically confirmed RT related to DLBCL. aOther includes DLBCL, RT, WM, FL, MZL, B-PLL, 

HCL, PCNSL, and other transformations. bPrior to Amendment, patients were required to be previously treated for RT.

aPatients receiving R-EPOCH. 1Data from Figure 1, Rogers KA, et al.

Clonal Assessment

n=21

Related Clone Unrelated Clone

n=18 n=3 

Overall Response Ratea, % (95% CI)  61.1 (35.7-82.7) 66.7 (9.4-99.2) 

Best Responsea , n (%) 

CR 3 (16.7) 0 (0) 

PR 8 (44.4) 2 (66.7) 

aORR is the number of patients with best response of CR or PR divided by the total number of patients; 1 patient with related clone and no patients with unrelated clone with a best response of not 
evaluable (NE) are included in the denominator.

• 21 patients had matched samples for NGS-based analysis of clonal relatedness between the 

underlying CLL and DLBCL

• FFPE tissue with DLBCL was compared to PBMC/BMMC samples with CLL

• Among the 21 patients with matched samples for clonality assessment, similar efficacy was observed 

in patients with clonally related and clonally unrelated RT

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median DOR, months (95% CI) 7.4 (3.1-19.1) 5.4 (2.5-15.9)

Median Follow-up, months 9.7 9.2

Events/Total 22/41 21/36

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median PFS, months (95% CI) 3.7 (2.7-4.9) 3.6 (2.4-4.6)

Median Follow-up, months 13.8 11.2

Events/Total 57/82 53/74

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median OS, months (95% CI) 12.5 (6.9-20.5) 11.8 (6.9-19.5)

Median Follow-up, months 18.3 19.7

Events/Total 45/82 42/74

Pirtobrutinib Duration of Response and 

Progression-Free Survival

• This trial represents the largest known prospective clinical trial conducted in RT and was comprised 

predominantly of heavily pretreated RT patients, a population with historically poor overall survival

• Pirtobrutinib demonstrated promising and consistent efficacy across subgroups, demonstrating 

that pirtobrutinib remains efficacious after prior therapy

− ORR of 50.0% among all patients, 48.6% among patients who received prior RT-directed therapy

− Median DoR was 7.4 months

− Median PFS was 3.7 months

− Median OS was 12.5 months

− At 24 months: PFS rate was 12.6% and OS rate was 33.5%

• Pirtobrutinib was well-tolerated with no discontinuations due to drug-related toxicity

• For a disease with limited options, pirtobrutinib offered single-agent activity

− These data support the further investigation of pirtobrutinib in combination with other therapies in 

patients with RT

Treatment Emergent AEs in Patients with RT

(n=82)

All-Cause AEs, (≥15%) % Treatment-Related AEs, % 

Adverse Event  (AE) Any Grade Grade ≥3 Any Grade Grade ≥3 

Neutropeniaa 29.3 23.2 15.9 9.8

Fatigue 24.4 2.4 3.7 0.0

Dyspnea 18.3 2.4 1.2 0.0

Pyrexia 18.3 2.4 1.2 0.0

Diarrhea 18.3 0.0 2.4 0.0

Contusion 18.3 0.0 9.8 0.0

Platelet Count Decreased 18.3 11.0 6.1 1.2

Cough 15.9 0.0 0.0 0.0

AEs of Interestb Any Grade Grade ≥3 Any Grade Grade ≥3

Infectionsc 50.0 25.6 8.5 2.4

Bruisingd 19.5 0.0 9.8 0.0

Rashe 6.1 1.2 2.4 1.2

Arthralgia 14.6 0.0 2.4 0.0

Hemorrhagef 8.5 1.2 2.4 0.0

Hypertension 3.7 2.4 1.2 1.2

Atrial Fibrillation/Flutterg 1.2 1.2 0.0 0.0

Patient Characteristics

Pirtobrutinib Safety Profile

Conclusion

• Loxo@Lilly would like to thank the BRUIN clinical trial participants and their caregivers, without whom 

this work would not be possible 

• Loxo@Lilly would like to thank the BRUIN trial investigators and study staff 

• Medical writing support was provided by Abby Atwater, PharmD, of Eli Lilly and Company

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy
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Pirtobrutinib Overall Response Rate in RT Patient 

Subgroups

a In the event more than one reason was noted for discontinuation, disease progression took priority.

Median time on treatment for patients with RT was 3.6 months

No treatment-related AEs leading to pirtobrutinib discontinuation

Dose reductions due to treatment-related AEs occurred in 3.7% (n=3) of all patients

aAggregate of neutropenia and neutrophil count decreased. bAEs of interest are those that were previously associated with covalent BTK inhibitors regardless of occurrence rate. 
cAggregate of all preferred terms including infection and COVID-19.. dAggregate of contusion and ecchymosis. eAggregate of all preferred terms including rash. fAggregate of all 

preferred terms including hemorrhage or hematoma. gAggregate of atrial fibrillation and atrial flutter.

• 19 patients including 14 responders on pirtobrutinib treatment pursued subsequent alloSCT or 

CART therapies 

ABBREVIATIONS: alloSCT, allogeneic stem cell transplant; B2M, beta-2 macroglobulin; B-PLL, B-cell prolymphocytic leukemia; BCL, B-cell lymphoma; BM, bone marrow; BMMC, bone marrow mononuclear cell; BOR, best overall response; CAR, chimeric antigen receptor; cBTKi, 

covalent Bruton tyrosine kinase inhibitor; CI, confidence interval; CLL, chronic lymphocytic leukemia; CR, complete response; CT, computed tomography; DLBCL, diffuse large B-cell lymphoma; DoR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance 

status; FDA, Food and Drug Administration; FFPE, formalin-fixed paraffin-embedded; FL, follicular lymphoma; HCL, hairy cell leukemia; IQR: interquartile range; LDH, lactate dehydrogenase; MCL, mantle cell lymphoma; MTD, maximum tolerated dose; MZL, marginal zone lymphoma; NE, 

non-estimable; NGS, next-generation sequencing; ORR, overall response rate; OS, overall survival; PBMC, peripheral blood mononuclear cell; PCNSL, primary central nervous system lymphoma; PD, progressive disease; PET, positron emission tomography; PFS, progression free 

survival; PI3K, Phosphoinositide 3-kinases; PR, partial response; RP2D, recommended phase 2 dose; RT, Richter transformation; SLL, small lymphocytic lymphoma; SD, stable disease; ULN, upper limit of normal; WM, Waldenström macroglobulinemia; WT, wild type.
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Pirtobrutinib is a Highly Selective, Non-Covalent 

(Reversible) BTK Inhibitor

BTK

Plasma exposures exceeded BTK IC90 

throughout dosing interval

• Inhibits both WT and C481-mutant BTK with equal low nM potency11

• Steady state plasma exposure corresponding to 96% BTK target inhibition and a half-life of about 20 

hours11

• In contrast to cBTKi (A), pirtobrutinib (B) appears to stabilize BTK in a closed, inactive conformation, 

blocking access to upstream kinases and phosphorylation of Y551,  thus inhibiting 

scaffolding interactions that support kinase-independent BTK signaling11

Highly selective for BTK9-10

Pirtobrutinib may 

stabilize/maintain BTK in a 

closed inactive conformation11

IC50 <10 nM

10 nM < IC50 <50 nM

50 nM < IC50 <100 nM

100 nM < IC50 <200 nM
200 nM < IC50 <500 nM

• RT occurs in up to 10% of CLL patients and is 

typically clonally related to underlying disease, 

and is associated with poor outcomes1-6

• Guidelines recommend clinical trial enrollment 

or use of chemoimmunotherapy regimens if no 

clinical trials available; however, these regimens 

generally result in poor responses, and there 

are currently no FDA approved therapies7

• cBTKi have demonstrated limited success

− Ibrutinib achieved a median OS of 4 

months (95% CI, 0.9-5)6

− Acalabrutinib achieved a median PFS of 

3.2 months (95% CI, 1.8-4.0) with an ORR 

of 40% (95% CI, 21.1-61.3)8

• Age ≥18

• ECOG PS 0-2

• Previously treated

• No limit on prior lines of therapy

• Prior cBTKi permitted

• Protocol later amended to allow 

patients with no prior RT-

directed therapiesb

Eligibility

• Safety/tolerability

• Determine MTD and RP2D

• Pharmacokinetics

• Efficacy (ORR according to 

Lugano criteria, DoR, PFS, 

and OS)

Key Endpoints

Characteristics 
Overall 

n=82 

Median Age, years (range) 67 (26-95) 

Male, n (%) 55 (67)

ECOG PS, n (%)

0 32 (39)

1 38 (46)

2 12 (15)

Ann Arbor Stage, n (%)

Stage I-II 8 (10) 

Stage III-IV 57 (70) 

Missing 17 (21) 

Tumor Bulk (cm), n (%)

<5 39 (48) 

≥5 36 (44) 

No Measurable Lymph Node 7 (9) 

Elevated LDH, n (%)

Yes 66 (81) 

No 16 (20) 

Median Time, months (IQR)

From Initial CLL Diagnosis to RT Presentation 61 (17-102) 

From Transformation to First Pirtobrutinib Dose 5 (2-13) 

Median Number of Prior Lines of, (range)

CLL Therapy 2 (0-13) 

RT Therapy 2 (0-8) 

CLL and RT Therapy 4 (0-13) 

Prior Therapies Any RT-Directed CLL-Directed 

Number of Patients, n/n (%) 81/82 (99) 74/82 (90) 65/82 (79) 

Prior Therapies, n (%)

Anti-CD20 antibody 80 (98) 64 (78) 54 (66) 

Chemoimmunotherapy 73 (89) 62 (76) 43 (52) 

BCL2 inhibitor 56 (68) 31 (38) 40 (49) 

cBTK inhibitor 61 (74) 28 (34) 51 (62) 

CAR-T-cell therapy 11 (13) 9 (11) 3 (4) 

PI3K inhibitor 12 (15) 8 (10) 4 (5) 

Stem cell transplant 10 (12) 5 (6) 6 (7) 

Allogeneic 7 (9) 4 (5) 4 (5) 

Autologous 3 (4) 1 (1) 2 (2) 

Immunomodulatora 7 (9) 3 (4) 5 (6) 

Other systemic therapy 31 (38) 25 (31) 8 (10) 

All Prior RT Therapy

n= 82 n= 74 

Overall Response Ratea, % (95% CI)  50.0 (38.7-61.3) 48.6 (36.9-60.6) 

Best Response ,n (%) 

CR 11 (13.4) 9 (12.2) 

PR 30 (36.6) 27 (36.5) 

Pirtobrutinib Efficacy

Pirtobrutinib Efficacy by Clonal Relatedness

Data for 16 patients are not shown in the waterfall plot due to no baseline or post-baseline assessment. aORR is the number of patients with best response of CR or PR divided 

by the total number of patients; 10 patients with a best response of not evaluable (NE) are included in the denominator.

• The median time-to-response was 1.9 months (range, 0.9-9.2)

• For patients with adequate post-baseline assessment, the ORR was similar between Lugano 

assessments done by PET vs. CT

─ ORR for PET (n=49) was 57.1% (95%CI: 42.2-71.2), and for CT only (n=62), the ORR was 54.8% 

(95% CI: 41.7-67.5)

aImmunomodulators include lenalidomide and pomalidomide.

Data cutoff date of 05 May 2023 (NCT03740529).  To be included in the RT patient cohort, patients needed to have histologically confirmed RT related to DLBCL. aOther includes DLBCL, RT, WM, FL, MZL, B-PLL, 

HCL, PCNSL, and other transformations. bPrior to Amendment, patients were required to be previously treated for RT.

aPatients receiving R-EPOCH. 1Data from Figure 1, Rogers KA, et al.

Clonal Assessment

n=21

Related Clone Unrelated Clone

n=18 n=3 

Overall Response Ratea, % (95% CI)  61.1 (35.7-82.7) 66.7 (9.4-99.2) 

Best Responsea , n (%) 

CR 3 (16.7) 0 (0) 

PR 8 (44.4) 2 (66.7) 

aORR is the number of patients with best response of CR or PR divided by the total number of patients; 1 patient with related clone and no patients with unrelated clone with a best response of not 
evaluable (NE) are included in the denominator.

• 21 patients had matched samples for NGS-based analysis of clonal relatedness between the 

underlying CLL and DLBCL

• FFPE tissue with DLBCL was compared to PBMC/BMMC samples with CLL

• Among the 21 patients with matched samples for clonality assessment, similar efficacy was observed 

in patients with clonally related and clonally unrelated RT

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median DOR, months (95% CI) 7.4 (3.1-19.1) 5.4 (2.5-15.9)

Median Follow-up, months 9.7 9.2

Events/Total 22/41 21/36

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median PFS, months (95% CI) 3.7 (2.7-4.9) 3.6 (2.4-4.6)

Median Follow-up, months 13.8 11.2

Events/Total 57/82 53/74

All RT Patients

n=82 

Prior RT Therapy 

n=74

Median OS, months (95% CI) 12.5 (6.9-20.5) 11.8 (6.9-19.5)

Median Follow-up, months 18.3 19.7

Events/Total 45/82 42/74

Pirtobrutinib Duration of Response and 

Progression-Free Survival

• This trial represents the largest known prospective clinical trial conducted in RT and was comprised 

predominantly of heavily pretreated RT patients, a population with historically poor overall survival

• Pirtobrutinib demonstrated promising and consistent efficacy across subgroups, demonstrating 

that pirtobrutinib remains efficacious after prior therapy

− ORR of 50.0% among all patients, 48.6% among patients who received prior RT-directed therapy

− Median DoR was 7.4 months

− Median PFS was 3.7 months

− Median OS was 12.5 months

− At 24 months: PFS rate was 12.6% and OS rate was 33.5%

• Pirtobrutinib was well-tolerated with no discontinuations due to drug-related toxicity

• For a disease with limited options, pirtobrutinib offered single-agent activity

− These data support the further investigation of pirtobrutinib in combination with other therapies in 

patients with RT

Treatment Emergent AEs in Patients with RT

(n=82)

All-Cause AEs, (≥15%) % Treatment-Related AEs, % 

Adverse Event  (AE) Any Grade Grade ≥3 Any Grade Grade ≥3 

Neutropeniaa 29.3 23.2 15.9 9.8

Fatigue 24.4 2.4 3.7 0.0

Dyspnea 18.3 2.4 1.2 0.0

Pyrexia 18.3 2.4 1.2 0.0

Diarrhea 18.3 0.0 2.4 0.0

Contusion 18.3 0.0 9.8 0.0

Platelet Count Decreased 18.3 11.0 6.1 1.2

Cough 15.9 0.0 0.0 0.0

AEs of Interestb Any Grade Grade ≥3 Any Grade Grade ≥3

Infectionsc 50.0 25.6 8.5 2.4

Bruisingd 19.5 0.0 9.8 0.0

Rashe 6.1 1.2 2.4 1.2

Arthralgia 14.6 0.0 2.4 0.0

Hemorrhagef 8.5 1.2 2.4 0.0

Hypertension 3.7 2.4 1.2 1.2

Atrial Fibrillation/Flutterg 1.2 1.2 0.0 0.0

Patient Characteristics

Pirtobrutinib Safety Profile

Conclusion

• Loxo@Lilly would like to thank the BRUIN clinical trial participants and their caregivers, without whom 

this work would not be possible 

• Loxo@Lilly would like to thank the BRUIN trial investigators and study staff 

• Medical writing support was provided by Abby Atwater, PharmD, of Eli Lilly and Company

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy

• Among all RT patients, 8 responding patients were censored at the time of last 

adequate disease assessment prior to pursuing curative intent stem cell therapy
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Pirtobrutinib Overall Response Rate in RT Patient 
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a In the event more than one reason was noted for discontinuation, disease progression took priority.

Median time on treatment for patients with RT was 3.6 months

No treatment-related AEs leading to pirtobrutinib discontinuation

Dose reductions due to treatment-related AEs occurred in 3.7% (n=3) of all patients

aAggregate of neutropenia and neutrophil count decreased. bAEs of interest are those that were previously associated with covalent BTK inhibitors regardless of occurrence rate. 
cAggregate of all preferred terms including infection and COVID-19.. dAggregate of contusion and ecchymosis. eAggregate of all preferred terms including rash. fAggregate of all 

preferred terms including hemorrhage or hematoma. gAggregate of atrial fibrillation and atrial flutter.

• 19 patients including 14 responders on pirtobrutinib treatment pursued subsequent alloSCT or 

CART therapies 

ABBREVIATIONS: alloSCT, allogeneic stem cell transplant; B2M, beta-2 macroglobulin; B-PLL, B-cell prolymphocytic leukemia; BCL, B-cell lymphoma; BM, bone marrow; BMMC, bone marrow mononuclear cell; BOR, best overall response; CAR, chimeric antigen receptor; cBTKi, 

covalent Bruton tyrosine kinase inhibitor; CI, confidence interval; CLL, chronic lymphocytic leukemia; CR, complete response; CT, computed tomography; DLBCL, diffuse large B-cell lymphoma; DoR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance 

status; FDA, Food and Drug Administration; FFPE, formalin-fixed paraffin-embedded; FL, follicular lymphoma; HCL, hairy cell leukemia; IQR: interquartile range; LDH, lactate dehydrogenase; MCL, mantle cell lymphoma; MTD, maximum tolerated dose; MZL, marginal zone lymphoma; NE, 

non-estimable; NGS, next-generation sequencing; ORR, overall response rate; OS, overall survival; PBMC, peripheral blood mononuclear cell; PCNSL, primary central nervous system lymphoma; PD, progressive disease; PET, positron emission tomography; PFS, progression free 

survival; PI3K, Phosphoinositide 3-kinases; PR, partial response; RP2D, recommended phase 2 dose; RT, Richter transformation; SLL, small lymphocytic lymphoma; SD, stable disease; ULN, upper limit of normal; WM, Waldenström macroglobulinemia; WT, wild type.
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CAR-T cell therapy

J Clin Oncol epub ahead of print Mar 29 2024

▪ N=69

• median age 64 years (range, 27-80)

• median 4 tx (range, 1-15) 

• BTK/BCL2i 58 (84%) 

▪ Product

• axicabtagene ciloleucel - 44 patients (64%)

• tisagenlecleucel - 17 patients (25%)

• lisocabtagene maraleucel - 7 patients (10%)

• brexucabtagene autoleucel - 1 patient (1%)

▪ 11 pts CRS gr3+ (16%) 

▪ 25 pts ICANS gr3+ (37%)



CAR-T cell therapy

▪ ORR 63% 

• CR 46% 

▪ median follow-up 24 months

• median PFS 4.7 months (95% CI, 2.0 to 6.9)

• 2-year PFS 29% (95% CI, 18 to 41)

• median OS 8.5 months (95% CI, 5.1 to 25.4)

• 2-year OS 38% (95% CI, 26 to 50)

• median DoR for pts in CR 27.6 months (95% CI, 14.5 to NR)

J Clin Oncol epub ahead of print Mar 29 2024
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Bispecific antibodies - epcoritamab
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▪ Extremely challenging diagnosis

▪ Understand relevant predictive factors
• Treatment history – tx naïve, previous BTKi

• TP53 status

• Clonal relationship

• Allo transplant eligibility

▪ Early use of CPI, venetoclax, BTKi c/nc, bispecific antibodies, CAR-T

Summary



Thank you
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