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Learning Objectives

• Evaluate best available evidence regarding treatment for patients with 

B-cell lymphomas

• Assess the implications of emerging clinical trial data regarding B-cell 

lymphoma treatment approaches

• Develop strategies to address complicated B-cell lymphoma cases
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Reminders

• Visit www.oncologycaseclinic.com to view past webinars
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2021-2022 Virtual Challenging Case Studies – B-Cell 
Lymphoma – Series in Review

Month Topic Presenter

April 2021 Mantle cell lymphoma Jonathon Cohen, MD, MS

May 2021 CAR T-cells Mehdi Hamadani, MD

June 2021 Hodgkin lymphoma Ann LaCasce, MD, MMSc

July 2021 US Clinical Trials Roundtable

John P. Leonard, MD 

Jonathan Friedberg, MD, MMSc

Brad Kahl, MD

August 2021 Updates from ASCO, EHA, and ICML Gilles Salles, MD, PhD

September 2021 CNS lymphoma James Rubenstein, MD, PhD

October 2021 Chronic lymphocytic leukemia Matthew Davids, MD, MMSc

November 2021 Diffuse large B-cell lymphoma Grzegorz Nowakowski, MD

December 2021 Marginal zone lymphoma Leo I. Gordon, MD

January 2022 Updates from ASH John P. Leonard, MD 

February 2022 Follicular lymphoma Carla Casulo, MD

March 2022 Series in Review John P. Leonard, MD 



FDA Lymphoma Approvals in 2021-2022

Date Agent/Regimen Indication 

February 5, 2021 Umbralisib
• R/R MZL who have received at least 1 prior anti-CD20 tx

• R/R FL who have received at least 3 prior lines of tx

February 5, 2021 Lisocabtagene maraleucel R/R LBCL after 2 or more lines of systemic therapy 

March 5, 2021 Axicabtagene ciloleucel R/R FL after 2 or more lines of systemic therapy 

April 23, 2021 Loncastuximab tesirine R/R LBCL after 2 or more lines of systemic therapy 

September 14, 2021 Zanubrutinib R/R MZL after at least 1 anti-CD20-based regimen

December 2, 2021 Rituximab + chemotherapy

Pediatric patients with previous untreated, advanced, 

CD20+ DLBCL, Burkitt lymphoma, Burkitt-like lymphoma, or 

mature B-cell acute leukemia 
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UNITY-NHL: Study Design

• Multicenter phase IIb trial evaluating umbralisib in multiple disease-specific 

cohorts and treatment combinations; current analysis focuses on umbralisib 

monotherapy in R/R iNHL

• Primary endpoint: ORR by IRC

• Secondary endpoints: DoR, PFS, TTR, and safety

Umbralisib
800 mg QD

Patients with histologically confirmed 
R/R* MZL, FL, or SLL; ECOG PS ≤ 2

(N = 208)

PD or 
unacceptable 

toxicity

Zinzani. ASH 2020. Abstr 2934. 

*MZL patients R/R to ≥ 1 line of therapy including ≥ 1 CD20-directed regimen; FL and SLL patients R/R to ≥ 2 lines of 
therapy including ≥ 1 CD20-directed regimen plus an alkylating agent.



UNITY-NHL (iNHL Cohort): Baseline Characteristics

Zinzani. ASH 2020. Abstr 2934.

Baseline Characteristic
MZL Cohort

(n = 69)
FL Cohort
(n = 117)

SLL Cohort 
(n = 22)

Total Population
(N = 208)

Median age, yrs (range) 67 (34-88) 65 (29-87) 65 (49-86) 66 (29-88)

Male, n (%) 33 (48) 72 (62) 13 (59) 118 (57)

ECOG PS 0/1/2, % 55/42/3 56/41/3 64/36/0 56/41/3

Disease stage III-IV, n (%) 56 (81) 85 (73) 19 (86) 160 (77)

FL grade 1/2/3A, % -- 26/45/27 -- --

MZL subtype MALT/splenic/nodal, % 55/16/29 -- -- --

Median prior therapies (range) 2 (1-6) 3 (1-10) 2 (1-4) 2 (1-10)

Prior chemoimmunotherapy, n (%)
▪ Bendamustine-based regimen
▪ Cyclophosphamide-based regimen

52 (75)
24 (35)
37 (54)

117 (100)
72 (62)
89 (76)

20 (91)
15 (68)
10 (45)

189 (91)
111 (53)
136 (65)

Refractory to last therapy, n (%) 18 (26) 42 (36) 11 (50) 71 (34)

Median time since last therapy, mos 17 13 10 14



UNITY-NHL (iNHL Cohort): IRC-Assessed ORR

• Umbralisib monotherapy yielded 47.1% ORR and 81.3% DCR across iNHL 

population

• Investigator-assessed ORR consistent with IRC-assessed ORR (data not shown)

Zinzani. ASH 2020. Abstr 2934.

IRC-Assessed Efficacy 
Outcome

MZL 
Cohort
(n = 69)

FL Cohort
(n = 117)

SLL 
Cohort 
(n = 22)

DCR, % 82.6 79.5 86.4

Any reduction in 
disease, %

90.6 83.5 89.5

Median time to 
response, mos

2.8 4.6 2.7

Median follow up, mos 27.8 27.5 29.3
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UNITY-NHL (iNHL Cohort): IRC-Assessed ORR by Subgroup

Zinzani. ASH 2020. Abstr 2934.

IRC-Assessed ORR
MZL Cohort

(n = 69)
FL Cohort
(n = 117)

SLL Cohort 
(n = 22)

All patients, % 49.3 45.3 50.0

Number of prior therapies, % (n/N)
▪ < 3
▪ ≥ 3 

49 (25/51)
50 (9/18)

41 (20/49)
49 (33/68)

33 (4/12)
70 (7/10)

Prior therapy type, % (n/N)
▪ Anti-CD20 mAb and alkylating agent
▪ Lenalidomide

48 (25/52)
75 (3/4)

45 (53/117)
39 (7/18)

45 (9/20)
--

MZL subtype, % (n/N)
▪ MALT
▪ Splenic
▪ Nodal

45 (17/38)
45 (5/11)

60 (12/20)

-- --

FL grade, % (n/N)
▪ 1
▪ 2
▪ 3A

--
57 (17/30)
45 (24/53)
34 (11/32)

--



UNITY-NHL (iNHL Cohort): IRC-Assessed DoR and PFS

Fowler N, et al. J Clin Oncol. 2021;39:1609-1618.



UNITY-NHL (iNHL Cohort): AEs

No grade 5 AEs

Zinzani. ASH 2020. Abstr 2934.

All-Cause AEs Occurring in 
> 15 % of Patients, %

Any Grade Grade 1 Grade 2 Grade 3 Grade 4

Diarrhea 59.1 30.8 18.3 10.1 0

Nausea 39.4 25.0 13.9 0.5 0

Fatigue 30.8 18.3 9.1 3.4 0

Vomiting 23.6 13.9 9.1 0.5 0

Cough 20.7 16.8 3.8 0 0

ALT increased 20.2 6.3 7.2 5.3 1.4

AST increased 18.8 9.1 2.4 7.2 0

Decreased appetite 18.8 11.1 5.8 1.9 0

Dizziness 18.3 13.9 3.8 0.5 0

Neutropenia 15.9 2.4 1.9 4.8 6.7

Headache 15.9 10.6 4.3 1.0 0



• Based on median follow-up of 27+ mos, safety profile of umbralisib distinct 

from previous-generation PI3K inhibitors

• Treatment discontinuations due to ALT/AST elevations (2.9%) or grade 3 

diarrhea (2.9%)

• 4 patients (1.9%) developed noninfectious colitis; resolved in 3 patients, 

who were able to remain on umbralisib

• Additional AEs:

• Grade 3/4 opportunistic infections (3.4%)

• Grade 3/4 rash (1.9%)

• Grade 3/4 pneumonitis (1.0%)

UNITY-NHL (iNHL Cohort): AEs of Special Interest

Zinzani. ASH 2020. Abstr 2934.



FDA Lymphoma Approvals in 2021-2022

Date Agent/Regimen Indication 
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TRANSCEND NHL 001: Study Design

• Pivotal multicenter phase I study

Patients with LBCL 
after ≥ 2 lines of 

therapy
(N = 344)

Lymphodepletion
Fludarabine 30 mg/m2 +

Cyclophosphamide 300 mg/m2 x 3 days

Liso-cel
2-7 days after FLU/CY

(N = 269)

Enrollment and
leukapheresis

Follow-up
On-study: 24 mos 

Long term: up to 15 
yrs

PET-positive disease
reconfirmed

DL1 50 × 106 CAR+ T-cells

DL2 100 × 106 CAR+ T-cells

DL3 150 × 106 CAR+ T-cells

DL1

DL2

DL3

100 × 106 CAR+ T-
cells

Dose Finding 
(n = 60)

Dose Expansion 
(n = 83)

Dose Confirmation 
(n = 126)

Abramson. ASH 2019. Abstr 241.

▪ Primary endpoints

‒ AEs, ORR by IRC

▪ Secondary endpoints

‒ CR rate by IRC, DoR, 
PFS, OS, PK



TRANSCEND NHL 001: Baseline Characteristics

• High-risk features associated 

with reduced survival in 89% 

of patients 

o No previous CR

o No previous ASCT

o ECOG PS of 2

o Refractory to second-line 

or later therapy

o Primary refractory 

disease

o HGBCL/double/triple hit 

lymphoma

Abramson. ASH 2019. Abstr 241.

Characteristic
Liso-cel

(N = 269)

Median age, yrs (range)
▪ Age ≥ 65/≥ 75, n (%)

63 (18-86)
112 (42)/27 (10)

NHL subtype, n (%)
▪ DLBCL NOS
▪ Transformed from FL/other indolent lymphomas
▪ HGBCL/PBMCL/FL3B

137 (51)
60 (22)/18 (7)

36 (13)/15 (6)/3 (1)

Secondary CNS lymphoma, n (%) 7 (3)

Screening ECOG PS 0-1/2, n (%) 265 (99)/4 (1)

High disease burden*, n (%) 103 (38)

Creatinine clearance > 30 to < 60 mL/min, n (%) 51 (19)

LVEF ≥ 40% to < 50%, n (%) 13 (5)

Previous system therapies, median (range)
▪ ≥ 4 previous therapies, n (%)

3 (1-8)
71 (26)

Previous HSCT, n (%)
▪ Autologous/allogeneic HSCT

94 (35)
90 (33)/9 (3)

Refractory to chemotherapy, n (%) 181 (67)

No previous CR, n (%) 119 (44)

Received bridging therapy, n (%) 159 (59)Defined as LDC SPD ≥ 50 cm2 or LDH ≥ 500 U/L.



TRANSCEND NHL 001: Treatment-Emergent AEs

Abramson. ASH 2019. Abstr 241.

AEs in ≥ 25% of Patients, n (%)

Liso-cel
(N = 269)

All Grades Grade ≥ 3

Total 267 (99) 213 (79)

Neutropenia 169 (63) 161 (60) 

Anemia 129 (48) 101 (38) 

Fatigue 119 (44) 4 (1) 

CRS 113 (42) 6 (2) 

Nausea 90 (33) 4 (1)

Thrombocytopenia 84 (31) 72 (27)

Headache 80 (30) 3 (1) 

Decreased appetite 76 (28) 7 (3)

Diarrhea 71 (26) 1 (< 1)

▪ Grade 5 events occurred in 7 patients (3%)
▪ Grade 5 events considered to be related to liso-cel: n = 4

AE

Liso-cel
(N = 269)

CRS or NE, n (%)
▪ Treated with toci + steroids/toci/steroids, %
▪ Treated with vasopressors, %

127 (47)
13/7/8

3

CRS, n (%)
▪ Grade 3/4/5, n (%)
▪ Days to onset, median (range)
▪ Days to resolution, median (range)
▪ Treated with toci + steroids/toci/steroids, %

113 (42)
4 (1)/2 (1)/0

5 (1-14)
5 (1-17)
8/10/2

NE, n (%)
▪ Grade 3/4/5, n (%)
▪ Days to onset, median (range)
▪ Days to resolution, median (range)
▪ Treated with toci +steroids/toci/steroids, %

80 (30)
23 (9)/4 (1)/0

9 (1-66)
11 (1-86)
3/0.4/13

ICU admissions, n (%)
▪ For CRS and/or NE
▪ Other reasons

19 (7)
12 (4)
7 (3)

▪ CRS and NE were reversible: 1 unresolved NE (grade 1 tremor) at 
data cutoff; 8 had ongoing CRS/NE at time of death from other 
reasons 



TRANSCEND NHL 001: Additional TEAEs of Interest

Abramson. ASH 2019. Abstr 241.

TEAEs, n (%)
Liso-cel

(N = 269)

Prolonged grade ≥ 3 cytopenias 100 (37)

Grade ≥ 3 infections
▪ Bacterial 
▪ Viral 
▪ Fungal 
▪ Pathogen unspecified

33 (12)
11 (4) 
4 (1) 
2 (1) 

22 (8) 

Infusion-related reactions 
▪ Grade ≥ 3

3 (1) 
0

Tumor lysis syndrome 
▪ Grade ≥ 3 

2 (1)
2 (1)

Hypogammaglobulinemia 
▪ Grade ≥ 3 

37 (14)
0

• Laboratory-based hypogammaglobulinemia (IgG < 500 mg/dL) in 49% (n/N = 127/258) at baseline, 58% (n/N = 

136/236) at Day 29, and 61% (n/N = 68/112) at Day 365 

• Intravenous immunoglobulin administered to 21% (n = 57) over entire follow-up



Median Follow-up: 12.0 mos (95% CI: 11.2-16.7)
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TRANSCEND NHL 001: Response and Durability by IRC

Abramson. ASH 2019. Abstr 241.

Efficacy-Evaluable Patients
(N = 256)

ORR (95% CI) 73 (67-78)

CR rate (95% CI) 53 (47-59)

Time to first CR or PR, median 
mos (range)

1.0 (0.7-8.9)

DoR at 6 mos, % (95% CI) 60.4 (52.6-67.3)

DoR at 12 mos, % (95% CI) 54.7 (46.7-62.0)

CR
PR

Total



TRANSCEND NHL 001: Responses According to Patient 
Characteristics

Abramson. ASH 2019. Abstr 241. 

*Patients with LDC SPD ≥ 50 cm2 or LDH ≥ 500 U/L. †Patients with CrCl > 30 but < 60 mg/min or with LVEF ≥ 40% to < 50%.

Subgroup
Overall
Age

≥ 65 yrs
< 65 yrs

Subtype
DLBCL NOS
tFL
Transformed iNHL
PMBCL
HGBCL

Bridging therapy
Yes
No

High disease burden*
Yes
No

HSCT
Yes
No

Comorbidities†

Yes
No

Secondary CNS 
lymphoma

Yes
No

Evaluable Patients, n
256

108
148

131
57
18
14
33

150
106

99
149

87
169

60
196

6
250

OR Rate (95% CI) CR Rate (95% CI)

0 10 20 30 40 50 60 70 80 90100 0 10 20 30 40 50 60 70 80 90100



TRANSCEND NHL 001: PFS and OS Outcomes

Abramson. ASH 2019. Abstr 241.

PFS
Liso-cel

(N = 256)

Median follow-up, mos (95% CI) 12.3 (12.0-17.5)

6-mo PFS, % (95% CI)
▪ All patients
▪ Patients with BOR or CR

51.4 (44.6-57.7)
76.1 (67.9-82.4)

12-mo PFS, % (95% CI)
▪ All patients
▪ Patients with BOR or CR

44.1 (37.3-50.7)
65.1 (56.1-72.7)

Probability of PFS by objective 
response, median mos (95% CI)
▪ Total
▪ CR (n = 136)
▪ PR (n = 50)
▪ SD/PD (n = 70)

6.8 (3.3-14.1)
NR (NR-NR)
2.8 (2.1-3.0)
1.1 (1.0-1.6)

OS
Liso-cel

(N = 256)

Median follow-up, mos (95% CI) 17.6 (13.5-18.0)

6-mo OS, % (95% CI)
▪ All patients
▪ Patients with BOR or CR

74.7 (68.9-79.6)
94.1 (88.6-97.0)

12-mo OS, % (95% CI)
▪ All patients
▪ Patients with BOR or CR

57.9 (51.3-63.8)
85.5 (78.2-90.5)

Probability of OS by objective 
response, median mos (95% CI)
▪ Total
▪ CR (n = 136)
▪ PR (n = 50)
▪ SD/PD (n = 70)

21.1 (13.3-NR)
NR (NR-NR)

9.0 (6.0-10.4)
5.1 (2.9-6.5)



TRANSCEND NHL 001: PFS by Subgroup

Abramson. ASH 2019. Abstr 241.

Median PFS, Mos (95% CI)
Liso-cel

(N = 256)

Disease type
▪ HGBCL (n = 33)
▪ tFL (n = 57)
▪ PMBCL (n = 14)
▪ Transformed iNHL (n = 18)
▪ DLBCL, NOS (n = 131)

5.0 (2.9-NR)
NR (11.8-NR)
NR (2.8-NR)
2.9 (1.3-NR)
3.0 (2.8-6.3)

Bridging therapy
▪ Yes (n = 150)
▪ No (n = 106)

HR : 1.3 (95% CI: 0.9-1.9; P = .13)

5.0 (3.0-10.0)
14.1 (3.7-NR)

Comorbidities*
▪ Yes (n = 60)
▪ No (n = 196)

HR : 1.5 (95% CI: 1.0-2.2; P = .03)

3.0 (2.5-10.0)
9.5 (4.6-NR)

*Defined as CrCl > 30 but < 60 mL/min or LVEF ≥ 40 to < 50%.



FDA Lymphoma Approvals in 2021-2022

Date Agent/Regimen Indication 

February 5, 2021 Umbralisib
• R/R MZL who have received at least 1 prior anti-CD20 tx

• R/R FL who have received at least 3 prior lines of tx

February 5, 2021 Lisocabtagene maraleucel R/R LBCL after 2 or more lines of systemic therapy 

March 5, 2021 Axicabtagene ciloleucel R/R FL after 2 or more lines of systemic therapy 

April 23, 2021 Loncastuximab tesirine R/R LBCL after 2 or more lines of systemic therapy 

September 14, 2021 Zanubrutinib R/R MZL after at least 1 anti-CD20-based regimen

December 2, 2021 Rituximab + chemotherapy

Pediatric patients with previous untreated, advanced, 

CD20+ DLBCL, Burkitt lymphoma, Burkitt-like lymphoma, or 

mature B-cell acute leukemia 



ZUMA-5: Study Design

• Multicenter, single-arm phase II trial

Jacobson. ASH 2020. Abstr 700. NCT03105336.

▪ Primary endpoint: ORR (IRRC-assessed per Lugano classification)

▪ Key secondary endpoints: CR rate (IRRC-assessed), ORR (investigator-
assessed), DoR, PFS, OS, AEs, CAR T-cell and cytokine levels

Patients with R/R FL (grade 1-3a) 
or MZL (nodal or extranodal), 

≥ 2 prior lines of therapy including 
anti-CD20 mAb + alkylating agent 

(N = 146)

Conditioning CT

Axi-Cel
2 x 106 cells/kg

Day 0

CAR T-Cells

Patients with SD but no relapse > 1 yr from completion of last therapy ineligible. Single-agent anti-CD20 mAb 
not counted as line of therapy for eligibility. Median time to delivery of axi-cel: 17 days following leukapheresis.

Followed 
for safety 
up to 15 

yrs

Fludarabine 30 mg/m2 + 
Cyclophosphamide 500 mg/m2

Days -5, -4, -3



ZUMA-5: Baseline Patient Characteristics

Jacobson. ASH 2020. Abstr 700.

Characteristic

Axi-Cel

FL
(n = 124)

MZL
(n = 22)

Overall
(N = 146)

Median age, yrs 
(range)
▪ ≥ 65 yrs, n 

(%)

60 (34-79)
38 (31)

66 (48-77)
13 (59)

61 (34-79)
51 (35)

Male, n (%) 73 (59) 10 (45) 83 (57)

ECOG PS 1, n (%) 46 (37) 9 (41) 55 (38)

Stage III/IV 
disease, n (%)

106 (85) 20 (91) 126 (86)

≥ 3 FLIPI, n (%) 54 (44) 14 (64) 68 (47)

High tumor bulk  
by GELF,* n (%)

64 (52) 8 (36) 72 (49)

Characteristic

Axi-Cel

FL
(n = 124)

MZL
(n = 22)

Overall
(N = 146)

Median prior tx, n 
(range)
▪ ≥ 3
▪ PI3K 

inhibitor

3 (1-10)†

78 (63)
34 (27)

3 (2-8)
15 (68)
9 (41)

3 (1-10)
93 (64)
43 (29)

Refractory 
disease,‡ n (%)

84 (68) 16 (73) 100 (68)

POD24§ from first 
anti-CD20 mAb 
tx, n (%)

68 (55) 11 (52) 79 (55)

Prior ASCT, n (%) 30 (24) 3 (14) 33 (23)

*Involvement of ≥ 3 nodal sites (≥ 3 cm each); any nodal or extranodal 
tumor mass ≥ 7 cm; B symptoms; splenomegaly; pleural effusions or 
peritoneal ascites; cytopenias; or leukemia.

†n = 3 with 1 prior line of therapy before protocol amendment 
requiring ≥ 2. ‡PD within 6 mos of most recent prior tx. §24 mos from 
start of first anti-CD20–containing immunochemotherapy to 
progression; % based on patients ever receiving this tx. 



ZUMA-5: IRRC-Assessed ORR

• Median time to first response: 

1.0 mo (range: 0.8-3.1)

• 13/25 (52%) FL patients with 

initial PR converted to CR after 

median 2.2 mos (range: 1.9-

11.2)

• ORR was consistent across all 

subgroups analyzed including 

by FLIPI score, high tumor 

burden, and previous 

treatment 

IRRC-Assessed 
Response,*† 
n (%)

Axi-Cel

FL 
(n = 84)

MZL 
(n = 20)

Overall 
(N = 104)

ORR 79 (94) 17 (85) 96 (92)

CR 67 (80) 12 (60) 79 (76)

PR 12 (14) 5 (25) 17 (16)

SD 3 (4) 0 3 (3)

ND 2 (2) 3 (15) 5 (5)

*For investigator-assessed response (N = 104): ORR, 95%; CR rate, 77%. †n = 4 (1 
FL, 3 MZL) had no disease at or post BL per IRRC but were considered to have 
disease by investigator; n = 1 FL patient died before initial disease assessment. 

Jacobson. ASH 2020. Abstr 700.



ZUMA-5: Duration of Response

Jacobson CA, et al. Lancet Oncol. 2022;23:91-103.



ZUMA-5: Survival

Jacobson CA, et al. Lancet Oncol. 2022;23:91-103.

PFS

OS



ZUMA-5: Treatment-Emergent AEs

• Grade ≥ 3 AEs: n = 126 (86%); cytopenia, 70%; 
infection, 16%

• Grade 5 AEs: n = 3 (related, multisystem organ 
failure with CRS on Day 7; unrelated, aortic 
dissection on Day 399, coccidioidomycosis 
infection on Day 327)

AEs in ≥ 25% 
of Patients, n 
(%)

FL
(n = 124)

MZL
(n = 22)

Overall
(N = 146)

Any 123 (99) 22 (100) 145 (99)

Pyrexia 103 (83) 20 (91) 123 (84)

Neutropenia 79 (64) 15 (68) 94 (64)

Hypotension 59 (48) 13 (59) 72 (49)

Headache 54 (44) 11 (50) 65 (45)

AEs in ≥ 25% 
of Patients, n 
(%)

FL
(n = 124)

MZL
(n = 22)

Overall
(N = 146)

Fatigue 51 (41) 13 (59) 64 (44)

Nausea 45 (36) 13 (59) 58 (40)

Anemia 44 (35) 11 (50) 55 (38)

Sinus 
tachycardia

41 (33) 7 (32) 48 (33)

Tremor 36 (29) 9 (41) 45 (31)

Chills 33 (27) 9 (41) 42 (29)

Constipation 35 (28) 6 (27) 41 (28)

Diarrhea 33 (27) 8 (36) 41 (28)

Decreased 
appetite

28 (23) 8 (36) 36 (25)
Jacobson. ASH 2020. Abstr 700.



ZUMA-5: Cytokine-Release Syndrome

Parameter FL (n = 124) MZL (n = 22) Overall (N = 146)

CRS, n (%) 
▪ Any grade
▪ Grade ≥ 3

97 (78)
8 (6)

22 (100)
2 (9)

119 (82)
10 (7)*

Most common any-grade symptoms, n/N (%)
▪ Pyrexia
▪ Hypotension

94/97 (97)
39/97 (40)

20/22 (91)
10/22 (45)

114/119 (96)
49/119 (41)

AE management, n (%)
▪ Tocilizumab
▪ Corticosteroids

56 (45)
19 (15)

15 (68)
6 (27)

71 (49)
25 (17)

Median time to onset, days (range) 4 (1-15) 4 (1-9) 4 (1-15)

Median duration of events, days (range) 6 (1-27) 6 (2-14) 6 (1-27)

Patients with resolved events, n/N (%) 96/97 (99)† 22/22 (100) 118/119 (99)

No ongoing events at data cut-off. *Grade 4/5, n = 1 each. †n = 1 death on Day 7 due to multisystem organ failure with CRS 
before CRS resolution.

Jacobson. ASH 2020. Abstr 700.



ZUMA-5: Neurologic Events

Parameter FL (n = 124) MZL (n = 22) Overall (N = 146)

Neurologic events, n (%) 
▪ Any grade
▪ Grade ≥ 3

70 (56)
19 (15)

17 (77)
9 (41)

87 (60)
28 (19)*

Most common any-grade symptoms, n/n (%)
▪ Tremor
▪ Confusional state

36/70 (51)
28/70 (40)

9/17 (53)
7/17 (41)

45/87 (52)
35/87 (40)

AE management, n (%)
▪ Corticosteroids
▪ Tocilizumab

38 (31)
7 (6)

14 (64)
2 (9)

52 (36)
9 (6)

Median time to onset, days (range) 7 (1-177) 7 (3-19) 7 (1-177)

Median duration of events, days (range) 14 (1-452) 10 (2-81) 14 (1-452)

Patients with resolved events, n/N (%) 67/70 (96) 14/17 (82) 81/87 (93)

Ongoing events at data cutoff: grade 1 memory impairment (n = 2) and attention disturbance, intermittent paresthesia, and 
tremor (n = 1 each); grade 2 facial paresthesia (n = 1). *Grade 4, n = 3; no grade 5 events.

Jacobson. ASH 2020. Abstr 700.



FDA Lymphoma Approvals in 2021-2022

Date Agent/Regimen Indication 

February 5, 2021 Umbralisib
• R/R MZL who have received at least 1 prior anti-CD20 tx

• R/R FL who have received at least 3 prior lines of tx

February 5, 2021 Lisocabtagene maraleucel R/R LBCL after 2 or more lines of systemic therapy 

March 5, 2021 Axicabtagene ciloleucel R/R FL after 2 or more lines of systemic therapy 

April 23, 2021 Loncastuximab tesirine R/R LBCL after 2 or more lines of systemic therapy 

September 14, 2021 Zanubrutinib R/R MZL after at least 1 anti-CD20-based regimen

December 2, 2021 Rituximab + chemotherapy

Pediatric patients with previous untreated, advanced, 

CD20+ DLBCL, Burkitt lymphoma, Burkitt-like lymphoma, or 

mature B-cell acute leukemia 



Loncastuximab Tesirine for R/R LBCL

• Loncastuximab aesirine: a humanized anti-CD19 

antibody, stochastically conjugated through a 

cathepsin-cleavable valine-alanine linker to a 

pyrrolobenzodiazepine (PBD) dimer toxin causing 

DNA crosslinking

The Anti-CD19 Antibody–Drug Conjugate Loncastuximab Tesirine

97t ouchREVIEWS in Oncology & Haematology

in the talirine structure. These modifications were aimed at increasing 

solubility without decreasing potency. The substitution of the C2 aryls 

with methyl groups allowed for more flexible and discrete inter-strand 

DNA binding that evades the host DNA repair mechanisms.40,42 

Preclinical studies show that loncastuximab tesirine is internalized after 

binding to surface CD19 followed by release of the PBD payload through 

lysosomal cleavage of the protease linker, resulting in neoplastic cell 

cytotoxicity (Figure 1).42,43 Animal studies measured the cytotoxic effects 

on CD19+/CD19- tumours after administering free SG3199 warhead and 

loncastuximab tesirine. The preclinical studies showed dose-dependent 

antitumour activity of loncastuximab tesirine. In addition, the investigators 

observed bystander killing of CD19-negative cells, considered helpful in 

targeting tumours with decreased expression of CD19.43

Clinical trials

A single-arm, multicentre phase I trial with single-agent loncastuximab 

tesirine included 183 patients with r/r B-cell lymphoma (Table 1).44,45 The 

dose-escalation phase included 88 patients and the dose-expansion phase 

included 95 patients. The diagnoses included DLBCL (n=139), FL (n=14), 

MCL (n=15) and other histologies (n=15). The median number of prior 

therapies was 3. Loncastuximab tesirine was given intravenously over 60 

minutes on Day 1 of each 21-day cycle at doses of 15–200 µg/kg. No dose-

limiting toxicities were observed and none of the dose levels met maximum 

tolerated dose criteria. However, cumulative toxicity was observed at 

200 µg/kg, with higher incidence of treatment-emergent adverse events 

(TEAEs) compared with the 120 and 150 µg/kg cohorts. These two levels 

were selected for the dose-expansion cohorts (120 µg/kg n=26; 150 µg/

kg n=69). The median number of loncastuximab tesirine cycles was 2 

(range 1–24), with a median dose per cycle of 129.9 µg/kg. The median 

duration of treatment was 64 days (range 22–532 days). A total of 181 

patients (98.3%) experienced at least one TEAE. Haematological toxicity 

was common, including thrombocytopenia, anaemia and neutropenia. 

Among non-haematological TEAEs, the most common were fatigue 

(n=78, 42.6%), nausea (n=59, 32.2%), peripheral oedema (n=58, 31.7%) 

and elevated gamma-glutamyl transferase (GGT; n=57, 31.1%). Cutaneous 

reactions were also common, including rash in 45 patients (24.6%), 

most frequently in sun-exposed areas. Oedema and effusions occurred 

in 86 (47.0%), including both peripheral oedema (n=58, 31.7%) and 

pleural effusions (n=39, 21.3%). The incidence of oedema and effusions 

decreased after the introduction of corticosteroid premedication. Grade 

3 and higher TEAEs were observed in 77% of patients. The most frequent 

grade ≥3 adverse events were haematological, followed by elevated 

GGT and electrolyte abnormalities. Progressive disease was the primary 

cause of treatment discontinuation (n=83, 45.4%).

The ORR in the evaluable population (n=180) was 45.6% (95% confidence 

interval 38.1–53.1%), with 26.7% showing a CR. A dose–response 

relationship was observed, with ORRs of 29.4% for patients treated with 

doses of 15–90 µg/kg compared with 47.2% for patients treated at doses 

of 120–200 µg/kg.

Immunogenicity analysis found anti-drug antibodies were infrequent and 

with low or very low log2 titres, suggesting loncastuximab tesirine did not 

induce the formation of anti-drug antibodies.

LOTIS-2 (Study to Evaluate the Efficacy and Safety of Loncastuximab 

Tesirine in Patients With Relapsed or Refractory Diffuse Large B-Cell 

Lymphoma; ClinicalTrial.gov identifier NCT03589469) was a multicentre, 

phase II trial that enrolled patients with r/r DLBCL after two or more 

prior lines of therapy (Table 1).46 Loncastuximab tesirine was given 

intravenously every 3 weeks with an initial loading dose of 150 µg/kg for 

the first two cycles, then 75 µg/kg for subsequent cycles for a maximum 

of 12 months. A total of 145 patients were enrolled. The median number 

of cycles was 4. ORR was 48.3%, with 24.1% of patients achieving CR.46 

The median duration of response for the entire population was 13.4 

months. Subgroup analyses showed comparable response rates and 

duration of response in specific subgroups, including elderly patients, 

and those with high-grade lymphoma with MYC and BCL-2 and/or 

BCL-6 rearrangements, transformed indolent lymphoma, and primary 

refractory disease.47 The primary causes of treatment discontinuation 

were progressive disease and treatment intolerance. The most frequent 

all-grade TEAEs included elevated GGT (40.7%), neutropaenia (39.3%), 

thrombocytopaenia (33.1%), fatigue (27.6%) and anaemia (26.2%). 

Among grade ≥3 TEAEs, the most common were neutropaenia (25.5%), 

thrombocytopaenia (17.9%), elevated GGT (16.6%) and anaemia (10.3%). 

Tolerability was similar among all age groups.47

Ongoing combination studies

The single-agent activity and specific safety profile of loncastuximab 

tesirine make it an attractive agent for combination with other drugs. 

LOTIS-3 is a phase I/ II trial (NCT03684694) evaluating the safety 

and recommended dose and schedule of loncastuximab tesirine in 

combination with the Bruton’s tyrosine kinase inhibitor, ibrutinib.48 

The target population includes patients with r/ r DLBCL and MCL. The 

dose-escalation phase of the study is complete. The dosing on the 

expansion phase includes loncastuximab tesirine given in cycles 1 

and 2 at a dose of 60 µg/kg, followed by ibrutinib alone in cycles 3 

Figure 1: Mechanism of action of loncastuximab tesirine

mAb = monoclonal antibody; PBD = pyrrolobenzodiazepine.
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Single-Arm, Phase 2 LOTIS-2 Study of Loncastuximab 
Tesirine for R/R DLBCL: Design

Carlo-Stella C, et al. EHA Congress 2020. Abstract S233.

42

75 µg/kg150 µg/kg

30-minute infusion of Lonca Q3W for up to 1 year

After 2 cyclesFirst 2 cycles

Q12W for up to 3 years

Follow-up

Eligibility: Adults with R/R DLBCL after 2 or more lines of systemic therapy, CD19+ biopsy if prior anti-CD19 
therapy received, ECOG PS 0-2, ASCT 30+ days prior or alloSCT 60+ days prior permitted

Primary endpoint: ORR
Secondary endpoints: DOR, CR, RFS, 
PFS, OS, Safety, PK/PD, HRQoL

Baseline Characteristics

• 87.6% DLBCL

• 10.3% Double/triple hit

• 13.8% Double/triple expressor

• 20% Transformed disease

• 77.2% Stage III-IV

• Median number prior tx, 3 (2-7)



LOTIS-2 Trial: Efficacy Results

ORR was 

assessed by 

independent 

reviewer. Data cut-

off: 06 Aug 2020.

*4 patients had 

treatment ongoing 

at data cut-off.

Caimi PF, et al. 

ASH 2020. 

Abstract 1183.

• ORRs seen in high-risk subgroups (eg, double/triple hit, transformed disease)
• Most responders had response after 2 cycles; median time to first response was 41.0 days (range: 35–247)
• Mean lonca cycles: 4.5 (Std: ± 3.89) (Min, max: 1, 18)*
• Subsequent treatment

• 15 pts received CD19-directed CAR-T therapy with an INV-assessed ORR of 46.7% (6 CR; 1 PR)
• 9 patients proceeded to SCT as consolidation after response to lonca

mDoR for the 70 
responders: 

12.58 months 
(95% CI: 6.87, - )

mDoR for patients 
with a CR: 

13.37 months 
(95% CI: 12.58, - )

Median PFS: 

5.09 mo 
(95% CI, 2.89-8.31)

Median OS: 

9.53 mo 
(95% CI, 6.93-11.24)



LOTIS-2 Trial: Duration of Response

44

TEAEs in ≥20% of the all-treated population

Caimi PF, et al. Lancet Oncol. 2021;22:790-800.



LOTIS-2 Trial: Survival

TEAEs in ≥20% of the all-treated population

Caimi PF, et al. Lancet Oncol. 2021;22:790-800.

PFS

OS



LOTIS-2 Trial: Safety Results

46

TEAEs were reported for the all-treated population. Data cut-off: 06 Aug, 2020.

GGT, gamma-glutamyltransferase; TEAE, treatment-emergent adverse event.

Patients n (%)

Preferred term 
<65 years

(N=65)

≥65

(N=80)

Total

(N=145)

Patients with any TEAE 65 (100) 78 (97.5) 143 (98.6)

GGT increased 33 (50.8) 27 (33.8) 60 (41.4)

Neutropenia 34 (52.3) 24 (30.0) 58 (40.0)

Thrombocytopenia 28 (43.1) 20 (25.0) 48 (33.1)

Fatigue 21 (32.3) 19 (23.8) 40 (27.6)

Anemia 23 (35.4) 15 (18.8) 38 (26.2)

Nausea 17 (26.2) 17 (21.3) 34 (23.4)

Cough 19 (29.2) 13 (16.3) 32 (22.1)

Alkaline phosphatase 

increased
18 (27.7) 11 (13.8) 29 (20.0)

Peripheral edema 11 (16.9) 18 (22.5) 29 (20.0)

Most common (≥10%) grade ≥3 TEAEs were:

• Neutropenia (38 patients; 26.2%)

• Thrombocytopenia (26 patients; 17.9%)

• GGT increased (25 patients; 17.2%)

• Anemia (15 patients; 10.3%)

Treatment-related TEAEs leading to treatment 

discontinuation occurred in 26 (17.9%) patients, 

most commonly (≥2%):

• GGT increased (16 patients; 11.0%)

• Peripheral edema (4 patients; 2.8%) 

• Localized edema (3 patients; 2.1%)

No increase in toxicity was seen in patients aged 
≥65 years compared with younger patients

TEAEs in ≥20% of the all-treated population



FDA Lymphoma Approvals in 2021-2022

Date Agent/Regimen Indication 

February 5, 2021 Umbralisib
• R/R MZL who have received at least 1 prior anti-CD20 tx

• R/R FL who have received at least 3 prior lines of tx

February 5, 2021 Lisocabtagene maraleucel R/R LBCL after 2 or more lines of systemic therapy 

March 5, 2021 Axicabtagene ciloleucel R/R FL after 2 or more lines of systemic therapy 

April 23, 2021 Loncastuximab tesirine R/R LBCL after 2 or more lines of systemic therapy 

September 14, 2021 Zanubrutinib R/R MZL after at least 1 anti-CD20-based regimen

December 2, 2021 Rituximab + chemotherapy

Pediatric patients with previous untreated, advanced, 

CD20+ DLBCL, Burkitt lymphoma, Burkitt-like lymphoma, or 

mature B-cell acute leukemia 



MAGNOLIA: Zanubrutinib in R/R Marginal Zone Lymphoma 

Adult pts with R/R MZL, ≥1 
prior therapy including anti-

CD20
(N = 68)

Zanubrutinib 160 mg BID

Opat. Clin Cancer Res. 2021; Epub Sept 15.

▪ Single-arm, multicenter, open-label phase II trial

Best response, n (%)
Extranodal

(n = 25)
Nodal

(n = 25)
Splenic
(n = 12)

Unknown
(n = 4)

Total
(N = 66)

ORR (95% CI)
▪ CR
▪ PR
▪ SD
▪ PD

16 (64.0)
10 (40.0)

19 (76.0)
5 (20.0)

8 (66.7)
1 (8.3)

2 (50.0)
1 (25.0)

68.2 (55.56-79.11)
17 (25.8)
28 (42.4)
13 (19.7)

6 (9.1)

▪ Median follow-up of 15.7 months (range 1.6-21.9)

▪ Progression-free rate: 82.5% at 12 months and 15 months (by IRC)

▪ Primary endpoint: ORR by 
IRC using Lugano

▪ Key secondary endpoints:
ORR by PI, PFS, OR, DOR, 
safety



MAGNOLIA: Efficacy and Toxicity

Opat. Clin Cancer Res. 2021; Epub Sept 15.

Progression-free survival
All patients (N = 68)

TEAE of interest, n (%) All grade Grade ≥3

Infection 31 (45.6) 11 (16.2)

Hemorrhage 25 (36.8) 0

Diarrhea 15 (22.1) 2 (2.9)

Neutropenia 9 (13.2) 7 (10.3)

Thrombocytopenia 10 (14.7) 3 (4.4)

Second primary 
malignancy

5 (7.4) 3 (4.4)

Atrial fibrillation/flutter 2 (2.9) 1 (1.5)

Hypertension 2 (2.9) 1 (1.5)

Major hemorrhage 0 0

▪ Zanubrutinib received accelerated approval for R/R MZL September 2021
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FDA Lymphoma Approvals in 2021-2022

Date Agent/Regimen Indication 

February 5, 2021 Umbralisib
• R/R MZL who have received at least 1 prior anti-CD20 tx

• R/R FL who have received at least 3 prior lines of tx

February 5, 2021 Lisocabtagene maraleucel R/R LBCL after 2 or more lines of systemic therapy 

March 5, 2021 Axicabtagene ciloleucel R/R FL after 2 or more lines of systemic therapy 

April 23, 2021 Loncastuximab tesirine R/R LBCL after 2 or more lines of systemic therapy 

September 14, 2021 Zanubrutinib R/R MZL after at least 1 anti-CD20-based regimen

December 2, 2021 Rituximab + chemotherapy

Pediatric patients with previous untreated, advanced, 

CD20+ DLBCL, Burkitt lymphoma, Burkitt-like lymphoma, or 

mature B-cell acute leukemia 



Rituximab for High-Risk, Mature B-Cell NHL in Children –
Randomization, Treatment, and Follow-Up of Patients 

51

Minard-Colin V, et al. N Engl J Med. 2020;382:2207-2219.



Rituximab for High-Risk, Mature B-Cell NHL in Children – EFS 
and OS

52

Minard-Colin V, et al. N Engl J Med. 2020;382:2207-2219.



Rituximab for High-Risk, Mature B-Cell NHL in Children –
Acute AEs 

53

Minard-Colin V, et al. N Engl J Med. 2020;382:2207-2219.



ASH 2021 – Potentially 

Practice Changing 

Studies



R-CHOP vs Polatuzumab-R-CHP in DLBCL (IPI 2-5) – Schema 

55

Tilly H, et al. ASH 2021 (abstr LBA1). Tilly H, et al.. NEJM. 2021 [Epub]



R-CHOP vs Polatuzumab-R-CHP in DLBCL – Baseline 
Characteristics 

56

Tilly H, et al. ASH 2021 (abstr LBA1). Tilly H, et al.. NEJM. 2021 [Epub]



R-CHOP vs Polatuzumab-R-CHP in DLBCL – Baseline 
Characteristics (cont.)

57

Tilly H, et al. ASH 2021 (abstr LBA1). Tilly H, et al.. NEJM. 2021 [Epub]



R-CHOP vs Polatuzumab-R-CHP in DLBCL – Toxicity

58

Tilly H, et al. ASH 2021 (abstr LBA1). Tilly H, et al.. NEJM. 2021 [Epub]



R-CHOP vs Polatuzumab-R-CHP in DLBCL – PFS

59

Tilly H, et al. ASH 2021 (abstr LBA1). Tilly H, et al.. NEJM. 2021 [Epub]

24 mo PFS:

76.7% Pola-R-CHP

70.2% R-CHOP



R-CHOP vs Polatuzumab-R-CHP in DLBCL – OS

60

Tilly H, et al. ASH 2021 (abstr LBA1). Tilly H, et al.. NEJM. 2021 [Epub]



28 
 

SUPPLEMENTARY FIGURES AND TABLES  
 
Figure S1. Subgroup Analysis of Investigator-assessed PFS (ITT Population). 

 

ABC, activated B-cell; CI, confidence interval; DEL, double expressor lymphoma; ECOG PS, Eastern 
Cooperative Oncology Group performance status; GCB, germinal center B-cell; IHC, 
immunohistochemistry; IPI, International Prognostic Index; ITT, intention-to-treat; LDH, lactate 
dehydrogenase; PFS, progression-free survival; Pola-R-CHP, polatuzumab vedotin + rituximab + 
cyclophosphamide, doxorubicin, and prednisone; R-CHOP, rituximab + cyclophosphamide, 
doxorubicin, vincristine and prednisone; ULN, upper limit of normal. 

  

R-CHOP vs Polatuzumab-R-CHP in DLBCL – Subgroups
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Tilly H, et al. ASH 2021 (abstr LBA1). Tilly H, et al.. NEJM. 2021 [Epub]
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SUPPLEMENTARY FIGURES AND TABLES  
 
Figure S1. Subgroup Analysis of Investigator-assessed PFS (ITT Population). 

 

ABC, activated B-cell; CI, confidence interval; DEL, double expressor lymphoma; ECOG PS, Eastern 
Cooperative Oncology Group performance status; GCB, germinal center B-cell; IHC, 
immunohistochemistry; IPI, International Prognostic Index; ITT, intention-to-treat; LDH, lactate 
dehydrogenase; PFS, progression-free survival; Pola-R-CHP, polatuzumab vedotin + rituximab + 
cyclophosphamide, doxorubicin, and prednisone; R-CHOP, rituximab + cyclophosphamide, 
doxorubicin, vincristine and prednisone; ULN, upper limit of normal. 

  

R-CHOP vs Polatuzumab-R-CHP in DLBCL – Subgroups 
(cont.)
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Tilly H, et al. ASH 2021 (abstr LBA1). Tilly H, et al.. NEJM. 2021 [Epub]



Impact of the POLARIX Study

• Positive trial (6.5% benefit in PFS), no OS benefit in IPI 2-5 DLBCL 

patients

• Generally comparable toxicity

• Older, male patients, higher risk and ABC subtype benefitted most

• Saves 6.5% (1 of 15 patients) from relapse and more therapy 

• 6 doses x $15,669/dose/80kg pt x 15 patients 

= $1.4 million/relapse saved
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Axicabtagene Ciloleucel for 2nd line (<12m) relapsed DLBCL 
– Schema 
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Locke F, et al. ASH 2021 (abstr 2). Locke F, et al.. NEJM. 2021 [Epub]



Axicabtagene Ciloleucel for 2nd line (<12m) relapsed DLBCL 
– Baseline Characteristics 
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Locke F, et al. ASH 2021 (abstr 2). Locke F, et al.. NEJM. 2021 [Epub]



Axicabtagene Ciloleucel for 2nd line (<12m) relapsed DLBCL 
– Baseline Characteristics (cont.) 
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Locke F, et al. ASH 2021 (abstr 2). Locke F, et al.. NEJM. 2021 [Epub]



Axicabtagene Ciloleucel for 2nd line (<12m) relapsed DLBCL 
– Safety
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Locke F, et al. ASH 2021 (abstr 2). Locke F, et al.. NEJM. 2021 [Epub]



Axicabtagene Ciloleucel for 2nd line (<12m) relapsed DLBCL 
– EFS
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Locke F, et al. ASH 2021 (abstr 2). Locke F, et al.. NEJM. 2021 [Epub]



Axicabtagene Ciloleucel for 2nd line (<12m) relapsed DLBCL 
– Subgroups

69

Locke F, et al. ASH 2021 (abstr 2). Locke F, et al.. NEJM. 2021 [Epub]



Axicabtagene Ciloleucel for 2nd line (<12m) relapsed DLBCL 
– OS
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Locke F, et al. ASH 2021 (abstr 2). Locke F, et al.. NEJM. 2021 [Epub]



Lisocabtagene maraleucel for 2nd line (<12m) relapsed 
DLBCL - Schema

71

Kamdar M, et al. ASH 2021 (abstr 91).



Lisocabtagene maraleucel for 2nd line (<12m) relapsed 
DLBCL – EFS per IRC (ITT set; primary endpoint) 
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Kamdar M, et al. ASH 2021 (abstr 91).



Lisocabtagene maraleucel for 2nd line (<12m) relapsed 
DLBCL – OS (ITT set)
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Kamdar M, et al. ASH 2021 (abstr 91).



Summary of second line CAR-T studies

74

Toby Eyre



Implications of second line CAR-T studies

• In patients with chemoresistant disease (short first remission), more 

chemo (and AutoSCT) is not effective

• Why different outcome in BELINDA study with tisagenlecleucel? 

o Chemotherapy bridging (sicker patients), additional chemo cycles for standard group, 

longer time (52d) to get CAR-T (and 25.9% pre-infusion PD), different agent, less 

lymphodepletion, event definitions

• CAR-T will be SOC for those with PD < 1 year

o For practical reasons seems likely there will still be 2nd line chemo for many patients

• AutoSCT remains SOC for those with later relapses
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Conclusions

• Multiple new agents approved for various lymphoma subtypes

• Polatuzumab-R-CHP likely will be a standard for higher risk DLBCL

• CAR-T will likely be employed in second line therapy for early relapsing 

DLBCL
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Thank You!

Visit OncologyCaseClinic.com to view recordings of past webinars.

Join us for a new webinar series!

Harnessing the Power of Antibody-Drug Conjugates for the 

Treatment of Hematologic and Solid Cancer

https://bioascend.com/antibody-drug-conjugates/

http://www.oncologycaseclinic.com/
https://bioascend.com/antibody-drug-conjugates/

