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CHP With Standard-of-Care CHOP 
in the Treatment of Patients With 
CD30-Positive Mature T-Cell Lym-
phomas) compared BV-CHP vs CHOP 
as first-line treatment in patients with 
PTCL.8 The double-blind, double-
dummy, international phase 3 trial 
enrolled patients with expression of 
CD30 in at least 10% of cells. Before 
randomization, patients were stratified 
based on their International Prognos-
tic Index (IPI) score and histologic 
subtype. Patients received treatment 
every 3 weeks for 6 to 8 cycles. Patients 
in the BV-CHP arm received placebo 
vincristine and patients in the standard 
therapy arm received placebo bren-
tuximab vedotin. Investigators could 
also add treatment with prophylactic 
granulocyte colony–stimulating fac-
tor, consolidation radiation therapy, 
or stem cell transplant (SCT). The 
primary endpoint was PFS by blinded 
independent central review according 
to Cheson 2007 criteria.9 The efficacy 
analysis included the intention-to-
treat population. The safety analysis 
included all patients who received any 
amount of brentuximab vedotin or any 
component of CHOP therapy.

The trial enrolled 226 PTCL 
patients into each arm. Baseline char
acteristics were well-balanced between 
the 2 arms. Patients were a median age 
of 58 years (range, 18-85 years), 15% 
had an IPI score of 4 or 5, and 80.5% 
had stage III/IV disease. More than 
two-thirds of patients in each arm 
had sALCL. The planned treatment 
course of 6 or 8 cycles was completed 
by 88% of patients in the BV-CHP 
arm and 81% in the CHOP arm. 
Subsequent systemic therapy for 
residual or progressive disease was 
administered to 26% of patients in the 

Peripheral T-cell lymphoma 
(PTCL) refers to more than 2 
dozen heterogeneous lymphoid 

malignancies that can be characterized 
as nodal, extranodal, leukemic, or cuta-
neous.1 Standard first-line treatment is 
cyclophosphamide, doxorubicin, vin-
cristine, and prednisone (CHOP) or 
a CHOP-like regimen, administered 
with curative intent.2 However, out-
comes in PTCL patients are generally 
poor, and the risk of relapse or pro-
gression is high.3,4 CD30 expression 
is universal among patients with sys-
temic anaplastic large-cell lymphoma 
(sALCL).5,6 Across all PTCL subtypes, 
approximately 50% of patients’ tumors 
express CD30.5,6 Brentuximab vedotin 
is an antibody-drug conjugate that is 
approved by the US Food and Drug 
Administration (FDA) for several 
indications, including the treatment 
of relapsed or refractory sALCL. Bren-

tuximab vedotin binds to CD30 and 
releases a cytotoxic agent, monomethyl 
auristatin E, into the cytoplasm after 
internalization. The cytotoxic agent 
disrupts microtubule assembly, lead-
ing to cell cycle arrest and apoptosis. 
Brentuximab vedotin was evaluated in 
combination with cyclophosphamide, 
doxorubicin, and prednisone (BV-
CHP) in a phase 1 study of 26 patients 
with CD30-positive PTCL, including 
19 patients with sALCL.7 The objec-
tive response rate (ORR) was 100%, 
with a complete response (CR) rate 
of 92%. After a median observation 
period of 59.6 months, neither the 
median progression-free survival (PFS) 
nor the median overall survival were 
reached. The estimated 5-year PFS was 
52%. The combination was associated 
with a manageable toxicity profile.

The ECHELON-2 trial (A Com-
parison of Brentuximab Vedotin and 

The ECHELON-2 Trial: Results of a Randomized, Double-Blind, Active-
Controlled Phase 3 Study of Brentuximab Vedotin and CHP (A+CHP) 
Versus CHOP in the Frontline Treatment of Patients With CD30+ 
Peripheral T-Cell Lymphomas

ABSTRACT SUMMARY:  Excellent Outcome of Young Patients (18-60 
Years) With Favorable-Prognosis Diffuse Large B-Cell Lymphoma 
Treated With 4 Cycles of CHOP Plus 6 Applications of Rituximab: 
Results of the 592 Patients of the FLYER Trial of the DSHNHL/GLA

The randomized international FLYER trial (Rituximab and Combination Chemo-
therapy in Treating Patients With Non-Hodgkin’s Lymphoma) evaluated 6 cycles of 
R-CHOP or 4 cycles of R-CHOP plus 2 further cycles of rituximab for noninferiority 
in young, treatment-naive patients with aggressive B-cell lymphoma and a favor-
able risk profile (Abstract 781). Enrolled patients were ages 18 to 60 years and had 
stage I/II disease, an age-adjusted IPI of 0, and no lesions of 7.5 cm or larger. Among 
588 patients, 79% had DLBCL. The trial achieved its primary endpoint, with a 3-year 
PFS of 94% with 6 cycles of R-CHOP vs 96% with 4 cycles of R-CHOP plus 2 cycles of 
rituximab alone. After a median follow-up of more than 5 years, the 3-year event-free 
survival was 89% in both arms. Overall survival was 98% with 6 cycles of R-CHOP vs 
99% with 4 cycles of R-CHOP plus 2 cycles of rituximab. Rates of nonhematologic 
AEs were reduced by approximately one-third in patients who received 4 cycles of 
R-CHOP plus 2 cycles of rituximab alone.
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BV-CHP 226 (0)     175 (39)   149 (61)   134 (75)   108 (82)     81 (85)      64 (88)      38 (93)     24 (93)      9 (94)        3 (95)      0 (95)       
Number at risk (Events)

CHOP3-year PFS
57%
44%

CHOP     226 (0)     157 (65)   129 (93)   112 (107)   87 (116)   75 (119)    63 (121)   44 (121)   26 (122)    7 (123)     2 (124)    0 (124)       

Figure 1.  Estimated 3-year PFS with BV-CHP vs CHOP in the phase 3 ECHELON-2 
study. BV-CHP, brentuximab vedotin plus cyclophosphamide, doxorubicin, and prednisone; 
CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; ECHELON-2, A 
Comparison of Brentuximab Vedotin and CHP With Standard-of-Care CHOP in the 
Treatment of Patients With CD30-Positive Mature T-Cell Lymphomas; PFS, progression-free 
survival. Adapted from Horwitz SM et al. ASH abstract 997. Blood. 2018;132(suppl 1).8

BV-CHP arm vs 42% of patients in 
the CHOP arm, and 4% of patients 
in each arm received palliative radia-
tion treatment. Reasons for treatment 
discontinuation included progressive 
disease (3% in the BV-CHP arm vs 
12% in the CHOP arm) and adverse 
events (AEs; in 7% of each arm). 

After a median follow-up of 36.2 
months, the median PFS was 48.2 
months in the BV-CHP arm vs 20.8 
months in the CHOP arm (hazard 
ratio [HR], 0.72; 95% CI, 0.54-0.93; 
P=.011). The estimated 3-year PFS 
was 57% with BV-CHP vs 44% with 
CHOP (Figure 1). After a median 
follow-up of 42.1 months, overall sur-
vival was also significantly improved 
with BV-CHP (not reached vs 17.5 
months; HR, 0.66; 95% CI, 0.46-
0.95; P=.0244). Based on prespecified 
analysis, treatment with BV-CHP 
yielded a favorable PFS vs CHOP in 
most subgroups, particularly patients 
with ALK-positive sALCL (HR, 0.29; 
95% CI, 0.11-0.79), patients with an 
IPI score of 0 or 1 (HR, 0.53; 95% CI, 
0.29-0.97), female patients (HR, 0.49; 
95% CI, 0.31-0.78), and those with a 
baseline Eastern Cooperative Oncol-
ogy Group (ECOG) performance 
status of 0 or 1 (HR, 0.66; 95% CI, 
0.49-0.89). Prespecified subset analysis 
for overall survival showed a benefit 
for patients with ALK-negative sALCL 
(HR, 0.58; 95% CI, 0.35-0.98). How-
ever, most subgroups were too small 
for a statistical analysis with adequate 
power. PFS was analyzed with censor-
ing at the time of consolidative SCT 
or radiation therapy and again showed 
a benefit among patients in the BV-
CHP arm (HR, 0.71; 95% CI, 0.53-
0.94; P=.017; Figure 2). A significant 
improvement with BV-CHP was also 
seen in other secondary endpoints, 
including the CR rate (68% vs 56%; 
P=.0066) and ORR (83% vs 72%; 
P=.0032). In the subset of patients 
with sALCL, the rate of subjects with 
a PFS event was 34% in the BV-CHP 
arm vs 48% in the CHOP arm (HR, 
0.59; 95% CI, 0.42-0.84; P=.0031). 
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Figure 2.  Progression-free survival with censoring at the time of consolidative stem cell 
transplant or radiation therapy among patients treated with BV-CHP or CHOP in the phase 
3 ECHELON-2 study. BV-CHP, brentuximab vedotin plus cyclophosphamide, doxorubicin, 
and prednisone; CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; 
ECHELON-2, A Comparison of Brentuximab Vedotin and CHP With Standard-of-Care 
CHOP in the Treatment of Patients With CD30-Positive Mature T-Cell Lymphomas. 
Adapted from Horwitz SM et al. ASH abstract 997. Blood. 2018;132(suppl 1).8
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Rates of AEs were similar in 
both arms. AEs of grade 3 or higher 
occurred in 65% to 66% of patients 
overall. Rates of serious AEs were 38% 
to 39%, and the proportion of patients 
who died from AEs in the 2 arms was 
3% to 4%. In the BV-CHP arm, the 
AE profile was consistent with the 
known safety profiles of brentuximab 
vedotin and CHOP chemotherapy. 
The rates of neutropenia of any grade 
were 49% in the BV-CHP arm vs 
46% in the CHOP arm. The rates of 
febrile neutropenia of any grade were 
20% vs 16%, respectively. Treatment-
emergent peripheral neuropathy of any 
grade occurred in 117 patients in the 
BV-CHP arm vs 124 in the CHOP 
arm. All peripheral neuropathy events 
resolved in 50% and 64% of patients, 

respectively. At the last follow-up, 
nearly all cases of peripheral neuropa-
thy in both arms were grade 1/2. 
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Rituximab/Bendamustine and Rituximab/Cytarabine Induction 
Chemotherapy for Transplant-Eligible Patients With Mantle Cell 
Lymphoma: A Pooled Analysis of Two Phase 2 Clinical Trials and  
Off-Trial Experience

A phase 2 trial conducted at 
the Dana-Farber Cancer 
Institute evaluated 3 cycles of 

rituximab/bendamustine followed by 
3 cycles of rituximab/cytarabine prior 
to autologous SCT.1,2 The rituximab/
bendamustine regimen consisted of 
rituximab at 375 mg/m2 on day 1 plus 
bendamustine at 90 mg/m2 on days 
1 and 2. The rituximab/cytarabine 
regimen consisted of rituximab at 
375 mg/m2 on day 1 plus cytarabine 
at 3 g/m2 twice daily on days 1 and 
2. The trial enrolled 23 treatment-
naive mantle cell lymphoma patients 
between 2012 and 2014. The patients’ 
age ranged from 42 years to 69 years, 
and 70% had a mantle cell lymphoma 
IPI (MIPI) score indicating low-risk 
disease. The trial’s primary endpoint 
was the CR rate after 6 cycles of 
therapy, with a goal of achieving a 

CR rate of at least 75%. The rate of 
CR/unconfirmed CR was 96%. After 
a median follow-up of 13 months, 
the PFS rate was 96%. Additional 
patients at the Dana-Farber Cancer 
Institute received the same induction 
therapy followed by autologous SCT. 
From 2016 to 2018, a phase 2 clini-
cal trial at Washington University in 
St Louis also evaluated rituximab/
bendamustine and rituximab/cytara-
bine, but with a different treatment 
course. Patients received rituximab/
bendamustine during cycles 1, 3, and 
5, plus rituximab/cytarabine during 
cycles 2, 4, and 6, followed by autolo-
gous SCT.

To gain a better understanding 
of the efficacy and safety of these 
regimens, a pooled analysis was con-
ducted including patients from the 2 
clinical trials and patients who were 

treated off-study at the Dana-Farber 
Cancer Institute.5 Both phase 2  
clinical trials included patients with 
treatment-naive mantle cell lym-
phoma who had adequate organ 
function and an ECOG performance 
status of 0 to 2. Patients who were 
treated outside of a clinical trial at 
Dana-Farber were identified retro
spectively and included adults with 
treatment-naive mantle cell lym-
phoma treated with rituximab/benda-
mustine and rituximab/cytarabine 
before undergoing autologous SCT. 
The analysis included 23 patients 
from the Dana-Farber Cancer Insti-
tute trial, 49 patients who were 
treated at Dana-Farber outside of a 
clinical trial, and 14 patients treated 
as part of the Washington University 
trial. Among all patients included 
in the analysis, the median age was  
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57 years (range, 30-72 years), and 
72% were male. Stage III/IV disease 
was reported in 97% of patients, and 
97% had an ECOG performance sta-
tus of 0 or 1.

Eighty percent of patients were 
treated at an academic treatment cen-
ter, and the remainder were treated at 
a community treatment center. The 
Ki67 level was between 0% and 30% 
in 53% of patients, and exceeded 
30% in 26% of patients. (The level 
was not available for 21% of patients.) 
The MIPI score was low in 57%, 
intermediate in 20%, high in 15%, 
and not reported in 8% of patients 
in the entire study population. In the 
Washington University trial, 43% of 
patients had a high MIPI score. Blas-
toid mantle cell lymphoma was seen 
in 13% of patients overall, including 
29% of patients treated in the Wash-
ington University trial, 14% treated 
at the Dana-Farber Cancer Institute 

outside of a clinical trial, and 0% in 
the Dana-Farber trial. More than 90% 
of patients in each cohort completed 
all 6 treatment cycles. The starting 
dose of cytarabine was 3 g/m2 in 61% 
of patients in the Dana-Farber Cancer 
Institute trial, 8% of patients treated 
off-trial at Dana-Farber, and 64% of 
patients treated in the Washington 
University trial. After induction treat-
ment, the ORR was 96% (22/23) in 
the Dana-Farber phase 2 trial, 100% 
(49/49) in patients treated off-trial 
at Dana-Farber, and 93% (13/14) 
in patients in the Washington Uni-
versity phase 2 trial. CR rates were 
96% (22/23), 94% (46/49), and 79% 
(11/14), respectively. 

Among 86 patients overall, 81 
(94%) completed 6 cycles of induc-
tion therapy. After induction therapy, 
77 patients proceeded to autologous 
SCT. One of these patients died 
from respiratory failure and Rous  

sarcoma virus infection on day 56 after 
SCT, and the death was considered 
treatment-related. Delayed platelet 
engraftment was more likely among 
patients who were treated with cytara-
bine at 3 g/m2 vs patients treated with 
a lower dose of cytarabine, as well as 
in patients treated with alternating 
rituximab/bendamustine and ritux-
imab/cytarabine vs those treated with 
3 sequential cycles of each therapy 
(P<.05). After a median follow-up of 
32 months, the estimated 3-year PFS 
was 85% (95% CI, 74%-92%), and 
the estimated 5-year PFS was 80% 
(95% CI, 66%-89%). Predictors of 
PFS included the MIPI score and the 
diagnosis of blastoid or pleomorphic 
mantle cell lymphoma. The estimated 
3-year overall survival was 92% (95% 
CI, 81%-97%), and the estimated 
5-year overall survival was 85% (95% 
CI, 62%-95%). Overall survival 
according to the patient cohort is 
shown in Figure 3.

No treatment-related deaths 
were reported during induction 
therapy. Five patients discontinued 
therapy, for reasons including persis-
tent cytopenias (n=3), grade 3 rash 
associated with bendamustine (n=1), 
and progressive disease (n=1). As 
expected, grade 3/4 hematologic AEs 
were common, affecting the majority 
of patients. The most common grade 
4 hematologic AEs were lymphopenia 
(92%), thrombocytopenia (81%), 
and leukopenia (78%). Grade 3/4 
nonhematologic AEs were not com-
mon, with the exception of febrile 
neutropenia (16%). 

References
1. Merryman RW, Kahl BS, Redd RA, et al. Ritux-
imab/bendamustine and rituximab/cytarabine (RB/
RC) induction chemotherapy for transplant-eligible 
patients with mantle cell lymphoma: a pooled analysis 
of two phase 2 clinical trials and off-trial experience 
[ASH abstract 145]. Blood. 2018;132(suppl 1).
2. Armand P, Redd R, Bsat J, et al. A phase 2 study 
of rituximab-bendamustine and rituximab-cytarabine 
for transplant-eligible patients with mantle cell lym-
phoma. Br J Haematol. 2016;173(1):89-95.

100

80

60

40

20

0

Months From Start of Treatment

0                                                12                                              24                                              36                                               48                                              60                   

O
ve

ra
ll 

Su
rv

iv
al

 (%
)

By Cohort

DFCI o�-trial
DFCI trial
WUSTL trial

P=0.7

Figure 3.  Overall survival according to patient cohort among transplant-eligible patients 
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Nivolumab Combined With Brentuximab Vedotin for Relapsed/
Refractory Primary Mediastinal Large B-Cell Lymphoma: Preliminary 
Results From the Phase 2 CheckMate 436 Trial

The combination of nivolumab 
plus brentuximab vedotin has 
shown synergistic antitumor 

activity in hematologic malignancies, 
such as classical Hodgkin lymphoma.1 
The phase 1/2 CheckMate 436 
trial (An Investigational Immuno-
Therapy Safety and Effectiveness 
Study of Nivolumab in Combination 
With Brentuximab Vedotin to Treat 
Non-Hodgkin Lymphomas) is an 
open-label, single-arm, dose-finding, 
cohort-expansion study that is evalu-
ating the combination of nivolumab 
and brentuximab vedotin in patients 
with relapsed/refractory non-Hodgkin 
lymphoma (NHL), peripheral T-cell 
lymphoma, diffuse large B-cell lym-
phoma (DLBCL), primary mediasti-
nal B-cell lymphoma, mediastinal gray 
zone lymphoma, and cutaneous T-cell 
lymphoma (mycosis fungoides/Sézary 
syndrome). Dr Alison Moskowitz pre-
sented preliminary data for 30 patients 
with relapsed or refractory primary 
mediastinal large B-cell lymphoma 
treated in the expansion phase.2 

The patients’ median age was 35.5 
years (range, 19-83 years). Nearly all 
patients (97%) were younger than 65 
years. Refractory disease was reported 
in 60%, relapsed disease in 23%, and 
relapsed/refractory disease in 17%. 
Patients had an ECOG performance 
status of 0 (63%) or 1 (37%). At 
initial diagnosis, the disease stage was 
1 in 13%, 2 in 40%, 3 in 7%, and 4 
in 37%. (Disease stage was unknown 
in 3% of patients.) The number of 
prior lines of systemic therapy was 2 in 
60% and 3 or more in 37%. Patients 
received nivolumab at 240 mg on day 
1 plus brentuximab vedotin at 1.8 
mg/kg on day 1 in 21-day cycles until 
disease progression or unacceptable 
toxicity. 

The investigator-assessed ORR 
was 70% (95% CI, 51%-85%), includ-

ing a CR rate of 27% and a partial 
response rate of 43%. In 14 patients, 
the best reduction in target lesion 
volume was 50% or higher (Figure 4). 
The median time to response was 1.3 
months (range, 1.1-4.8 months), and 
the median time to CR was 3.0 months 
(range, 1.2-6.9 months; Figure 5). The 
median duration of response and dura-
tion of CR were not reached.

After a median follow-up of 6.1 
months, 33% of patients were still 
receiving treatment. The most com-
mon reasons for treatment discon-
tinuation included achievement of 
maximum clinical benefit according 
to the investigator (30%), disease pro-
gression (23%), and an adverse event 
unrelated to the study drug (7%). 
Patients received a median of 5.0 doses 
of nivolumab and 4.5 doses of bren-
tuximab vedotin.

Treatment-related AEs occurred 

in 83% of patients. The most com-
mon grade 3/4 AEs were neutropenia 
(27%), thrombocytopenia (7%), and 
decreased neutrophil count (7%). 
Three patients (10%) had treatment-
related serious AEs, including a grade 
5 acute kidney injury. The rate of 
infusion reactions was less than 5%. 
No patient in either treatment group 
required a transfusion interruption. 
Treatment was discontinued owing to 
2 AEs: grade 3/4 disease progression 
and grade 5 sepsis. At the time of the 
study report, 4 patients had died.
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Figure 4.  The best reduction in target lesion volume from baseline among patients with 
relapsed/refractory primary mediastinal large B-cell lymphoma treated with nivolumab 
plus brentuximab vedotin in the phase 2 CheckMate 436 trial. CheckMate 436, An 
Investigational Immuno-Therapy Safety and Effectiveness Study of Nivolumab in 
Combination With Brentuximab Vedotin to Treat Non-Hodgkin Lymphomas. Adapted 
from Moskowitz AJ et al. ASH abstract 1691. Blood. 2018;132(suppl 1).2
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Axicabtagene Ciloleucel CD19 Chimeric Antigen Receptor (CAR) 
T-Cell Therapy for Relapsed/Refractory Large B-Cell Lymphoma:  
Real World Experience

Figure 5.  Time to and durability of 
responses in the phase 2 CheckMate 
436 trial of nivolumab combined with 
brentuximab vedotin for relapsed/refractory 
primary mediastinal large B-cell lymphoma. 
CheckMate 436, An Investigational 
Immuno-Therapy Safety and Effectiveness 
Study of Nivolumab in Combination 
With Brentuximab Vedotin to Treat 
Non-Hodgkin Lymphomas. Adapted from 
Moskowitz AJ et al. ASH abstract 1691. 
Blood. 2018;132(suppl 1).2

Axicabtagene ciloleucel is a 
CD19-directed chimeric anti-
gen receptor (CAR) autolo-

gous T-cell therapy.1 After apheresis, 
the patient’s T cells are engineered to 
express the single-chain extracellular 
variable domain that targets CD19, 
with CD3ζ and CD28 intracel-
lular domains for T-cell activation. 
Axicabtagene ciloleucel is approved 
in the United States for treatment of 
adults with relapsed or refractory large 
B-cell lymphoma after 2 or more lines 
of systemic therapy. In the phase 1/2 
ZUMA-1 trial (Safety and Efficacy 
of KTE-C19 in Adults With Refrac-
tory Aggressive Non-Hodgkin Lym-
phoma), 108 patients with histologi-
cally confirmed large B-cell lymphoma 
received conditioning chemotherapy 
followed by infusion with axicabta-
gene ciloleucel.2 The ORR was 82%, 
with a CR rate of 58%. After a median 
follow-up of 15.4 months, 42% of 
patients continued to have a response.

Real-world experience with axi-
cabtagene ciloleucel was evaluated in a 
retrospective analysis of patients from 
17 treatment centers who received 
treatment as the standard of care based 
on the FDA label.3 Among the 295 
patients who underwent leukapheresis, 
the product did not meet specifica-
tions for 7 patients, 12 patients died 
from causes secondary to lymphoma, 
1 patient developed infection, and 1 
patient had nonmeasurable disease. 
The median time to the start of con-
ditioning chemotherapy after leuka-
pheresis was 21.5 days. After leuka-
pheresis and before administration of 
conditioning treatment, 158 patients 
received bridging therapy, including 
chemotherapy (56%), corticosteroids 
(24%), and radiation therapy (13%). 
Conditioning chemotherapy consist-
ing of cyclophosphamide (500 mg/
m2) plus fludarabine (30 mg/m2) for 3 
days was administered to 274 patients. 
All of the patients who received  

conditioning chemotherapy proceeded 
to axicabtagene ciloleucel at 2 × 106 
CAR T cells/kg. 

The patients’ median age was 60 
years (range, 21-83 years), one-third 
were ages 65 years or older, and 65% 
were male. Two-thirds of patients 
had DLBCL, including 6% with 
transformed follicular lymphoma and 
26% with primary mediastinal B-cell 
lymphoma. An ECOG performance 
status of 0 or 1 was reported in 81%, 
and 84% had stage III/IV disease. 
Fifty-five percent of patients had an 
IPI score of 3 or higher. Seventy-five 
percent of patients had received 4 
or more prior therapies, and 33% 
had relapsed after autologous SCT. 
Among patients with DLBCL, 151 
(60%) had the germinal center B-cell 
(GCB) subtype and 102 (40%) had 
the activated B-cell (ABC) subtype. 
Sixty-two DLBCL patients (23%) had 
double- or triple-hit genetics based on 
fluorescence in situ hybridization, and 
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on an inadequate platelet count 
(13%), active deep vein thrombosis/
pulmonary embolism (9%), prior 
CD19 or CAR T-cell therapy (8%), 
inadequate glomerular filtration rate 
(8%), history of central nervous sys-

tem lymphoma (8%), symptomatic 
pleural effusion (4%), left ventricu-
lar ejection fraction (4%), and prior 
allogeneic SCT (2%).

The 30-day ORR in 238 patients 
was 80%, including a CR rate of 47%. 
The 90-day ORR in 248 patients was 
81%, including a CR rate of 57%. 
In 153 evaluable patients with an 
ongoing CR at 3 months, covariate 
analysis showed no significant dif-
ferences in the CR rate in subgroups 
based on age, disease subtype, cell of 
origin, double- or triple-hit genetics, 
IPI score, use of bridging therapy, 
use of tocilizumab or corticosteroids, 
or admission to an intensive care 
unit. Covariates that were associated 
with the likelihood of a CR included 
female sex (P=.009), an ECOG per-
formance status of 1 or 2 (P=.024), 
relapsed disease (P=.011), nonbulky 
disease (P=.040), and meeting all 
of the eligibility requirements for 
the ZUMA-1 trial (P=.037). After a 
median follow-up of 3.9 months, the 
median PFS was 6.18 months (95% 
CI, 4.57 months to not evaluable; 
Figure 6), and the estimated 6-month 
overall survival was 72% (95% CI, 
65%-80%). 

Any-grade cytokine release syn-
drome occurred in 92% of patients; 
the syndrome was grade 3 or higher 
in 7%. The median time to onset of 
cytokine release syndrome was 3 days. 
Neurotoxicity of any grade occurred 
in 69% of patients, and was grade 3 
or higher in 33%. The median time 
to onset of neurotoxicity was 6 days. 
Tocilizumab was administered to 
63% of patients, and corticosteroids 
to 55%. The median hospital stay 
was 14 days, and 32% of patients 
required admission to the intensive 
care unit. Three patients experienced 
a grade 5 AE, and treatment-related 
deaths occurred in 1% of patients. 
After axicabtagene ciloleucel treat-
ment, 7 patients died from nonrelapse 
events that included infection (n=5), 
hemophagocytic lymphohistiocytosis 
(n=1), and cerebral edema (n=1).

Figure 6.  Median PFS in a real-world analysis of patients with relapsed/refractory large 
B-cell lymphoma treated with axicabtagene ciloleucel. PFS, progression-free survival. 
Adapted from Nastoupil LJ et al. ASH abstract 91. Blood. 2018;132(suppl 1).3
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38% had double-expressor genet-
ics. Forty-three percent of patients 
treated in the real-world study did 
not meet the eligibility requirements 
for inclusion in the ZUMA-1 trial 
at the time of leukapheresis, based 

ABSTRACT SUMMARY   B-CAP (Brentuximab Vedotin, Cyclophos-
phamide, Doxorubicin and Predniso[lo]ne) in Older Patients With 
Advanced-Stage Hodgkin Lymphoma: Results of a Phase II  
Intergroup Trial By the German Hodgkin Study Group and the 
Nordic Lymphoma Group

A phase 2 trial investigated the feasibility of brentuximab vedotin plus cyclophos-
phamide, doxorubicin, and prednisone/prednisolone (B-CAP) for the treatment of 
elderly patients with advanced-stage HL (Abstract 926).1 Patients were ages 60 years 
or older and had histologically proven, classical HL. The 49 patients were a median 
age of 66 years (range, 60-84 years), and 47% were female. One patient died before 
interim staging after treatment cycle 2. Among 48 evaluable patients, the rate of CR/
unconfirmed CR was 44% and the partial response rate was 54%, yielding an ORR of 
98%, with a lower confidence limit of 90.5%. Based on PET imaging, the metabolic 
CR rate was 65%. After a median observation time of 15 months, 29% of patients 
experienced a PFS event. The estimated 1-year PFS was 73.9% (95% CI, 61.1%-86.6%). 
The most common grade 3/4 hematologic toxicities were neutropenia (53%) and 
leukopenia (53%).
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Venetoclax Plus Rituximab, Cyclophosphamide, Doxorubicin, 
Vincristine and Prednisolone (R-CHOP) Improves Outcomes in 
BCL2-Positive First-Line Diffuse Large B-Cell Lymphoma: First Safety, 
Efficacy, and Biomarker Analyses From the Phase II CAVALLI Study

The single-arm, phase 1/2 
CAVALLI study (A Safety and 
Pharmacokinetics [PK] Study 

of Venetoclax in Participants With 
Non-Hodgkin’s Lymphoma) investi-
gated the combination of venetoclax, 
a BCL-2 inhibitor, plus rituximab 
plus CHOP (R-CHOP) as first-line 
therapy in DLBCL patients.1 The trial 
enrolled adults with an IPI of 2 to 5, 
an ECOG performance status of 0 
to 2, and at least 1 measurable lesion 
exceeding 1.5 cm. Patients received 
venetoclax at 800 mg on days 4 to 10 
of cycle 1 and on days 1 to 10 during 
cycles 2 to 8. Rituximab at 375 mg/
m2 was administered on day 1 of all 
8 cycles, and patients also received 6 
cycles of CHOP. The primary end-
point was the CR rate by independent 
review of positron emission tomogra-
phy (PET) results at the end of treat-
ment, using modified Lugano criteria.2 
The historical control was drawn from 
results from DLBCL patients with an 
IPI of 2 to 5 who received R-CHOP in 
the GOYA trial (A Study of Obinutu-
zumab in Combination With CHOP 
Chemotherapy Versus Rituximab 
With CHOP in Participants With 
CD20-Positive Diffuse Large B-Cell 
Lymphoma) because R-CHOP rep-
resents the current standard of care.3 
Levels of BCL-2 and MYC expression 
were assessed by immunohistochem-
istry using validated assays. BCL-2 
positivity was defined as at least 50% 
of tumor cells showing moderate or 
strong staining intensity. BCL-2 and 

MYC translocations were assessed by 
fluorescence in situ hybridization. 

The CAVALLI trial enrolled 208 
patients, whose median age was 65 
years (range, 18-85 years).1 Forty-five 
percent of patients were female, and 
84% had an ECOG performance sta-
tus of 0 or 1. Eighty-four percent of 
patients had stage III/IV disease, and 
one-fourth of patients had an IPI score 
of 4 or 5. The 564 patients from the 
GOYA trial had a median age of 62 
years (range, 18-83 years), and 47% 
were female. Eighty-five percent of 
patients had an ECOG performance 
status of 0 or 1, and 85% had stage 
III/IV disease. Nineteen percent of 
patients had an IPI score of 4 to 5. 

The PET-CR rate by independent 
review was 69% with venetoclax plus 

R-CHOP vs 63% with R-CHOP, rep-
resenting a difference of 6% (95% CI, 
0%-13%). The addition of venetoclax 
improved the PET-CR rate in patients 
with BCL-2–positive disease according 
to immunohistochemistry (65% vs 
60%) and fluorescence in situ hybrid-
ization (70% vs 48%). Seven patients 
in the CAVALLI trial and 8 in the 
GOYA trial had double-hit genetics, 
with both BCL-2 and MYC transloca-
tion. In these patients, the inclusion of 
venetoclax yielded the most dramatic 
increase in the PET-CR rate (71% vs 
25%). After a median follow-up of 
22.3 months for CAVALLI patients 
and 29.6 months for GOYA patients, 
the addition of venetoclax to R-CHOP 
yielded a superior PFS (Table 1). A PFS 
benefit was observed with the addition 

Table 1. PFS Benefit in Patients From the CAVALLI and GOYA Trials

HR for PFS (95% CI)

Population Unadjusted Adjusted for Covariatesa

Overall 0.64 (0.45-0.90) 0.6 (0.41-0.87)

BCL-2 IHC-positive 0.60 (0.37-0.98) 0.58 (0.35-0.97)

BCL-2 FISH-positive 0.54 (0.25-1.2) 0.64 (0.29-1.4)

BCL-2/MYC double-expressor 0.75 (0.45-1.3) 0.78 (0.45-1.3)

aCovariates included age, sex, ECOG performance status, body mass index, International Prognostic 
Index, bulky disease, disease stage, lactate dehydrogenase levels, and cell of origin.

CAVALLI, A Safety and Pharmacokinetics [PK] Study of Venetoclax in Participants With Non-
Hodgkin’s Lymphoma; ECOG, Eastern Cooperative Oncology Group; FISH, fluorescence in situ 
hybridization; GOYA, A Study of Obinutuzumab in Combination With CHOP Chemotherapy Versus 
Rituximab With CHOP in Participants With CD20-Positive Diffuse Large B-Cell Lymphoma; HR, 
hazard ratio; IHC, immunohistochemistry; PFS, progression-free survival.

Data from Morchhauser F et al. ASH abstract 782. Blood. 2018;132(suppl 1).1
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of venetoclax to R-CHOP among 
patients with BCL-2 expression in the 
ABC subtype (HR, 0.42; 95% CI, 
0.19-0.93) and the GCB subtype (HR, 
0.55; 95% CI, 0.26-1.2). The HR for 
overall survival was 0.67 (95% CI, 
0.43-1.1) for the entire study popula-
tion and 0.65 (95% CI, 0.35-1.2) for 
patients with BCL-2–positive disease 
by immunohistochemistry, suggesting 
a possible survival benefit with the 
addition of venetoclax to R-CHOP. 

In the CAVALLI study, 61% of 
patients received venetoclax at a dose 
intensity exceeding 90%. Dose inten-
sities for cyclophosphamide, doxoru-
bicin, and vincristine were similar in 
the CAVALLI and GOYA trials, with 
between 70% and 76% of patients in 
both arms receiving more than 90% 
dose intensity for each agent.

Grade 5 AEs occurred in 2% of 
patients in the CAVALLI trial and 5% 
in the GOYA trial. Serious AEs were 
observed in 56% vs 41%, respectively, 
and grade 3/4 AEs occurred in 86% 
vs 66%. AEs leading to withdrawal 
of any treatment were also more com-
mon in the CAVALLI trial, at 24% vs 
10%. In the CAVALLI trial, 20% of 
these events were caused by venetoclax 
toxicity. Grade 3/4 cytopenia was more 
common in the population treated 
with venetoclax. Febrile neutropenia 
was observed in 31% of patients in the 

CAVALLI trial vs 16% of patients in 
the GOYA trial.
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ABSTRACT SUMMARY:  A Global, Randomized, Placebo-Controlled, 
Phase 3 Study of Ibrutinib Plus Rituximab, Cyclophosphamide, 
Doxorubicin, Vincristine, and Prednisone (R-CHOP) in Patients With 
Previously Untreated Non-Germinal Center B-Cell–Like Diffuse Large 
B-Cell Lymphoma

A randomized, placebo-controlled phase 3 study investigated the impact of ibrutinib 
at 560 mg daily added to R-CHOP in patients with treatment-naive, non–GCB-type 
DLBCL (Abstract 784). More than 40% of patients were older than 65 years, and 
approximately three-fourths of patients had stage III/IV disease. The median follow-
up was 34.8 months. In the overall population of 838 patients, event-free survival was 
similar for both arms (HR, 0.934; 95% CI, 0.726-1.200; P=.5906). Event-free survival 
was also similar for the subset of 567 patients with ABC-type DLBCL in both arms 
(HR, 0.949; 95% CI, 0.704-1.279; P=.7311). However, in the 342 patients younger than 
60 years, event-free survival was superior with the addition of ibrutinib (HR, 0.579; 
95% CI, 0.380-0.881), as was overall survival (HR, 0.330; 95% CI, 0.162-0.673). In older 
patients, the addition of ibrutinib to R-CHOP was associated with increased rates of 
serious AEs and AEs leading to treatment discontinuation. 

Response-Adapted Therapy With Nivolumab and Brentuximab 
Vedotin (BV), Followed By BV and Bendamustine for Suboptimal 
Response, in Children, Adolescents, and Young Adults With Standard-
Risk Relapsed/Refractory Classical Hodgkin Lymphoma

Hodgkin lymphoma (HL) is 
the most common cancer in 
children, adolescents, and 

young adults. For young patients with 
relapsed or refractory HL, autologous 
SCT is the standard of care. However, 
in a small prospective study of young 
patients with relapsed or refrac-

tory HL, the 5-year probability of 
failure-free survival was only 31% after 
high-dose chemotherapy followed by 
autologous SCT.1 Based on functional 
PET imaging before autologous SCT, 
HL patients who achieved a metabolic 
CR had a 5-year event-free survival 
of 75%, whereas patients with PET-

positive disease had a 5-year event-free 
survival of 31%.2 Similarly, in a study 
of pediatric HL patients, multivariate 
analysis showed that PFS was pro-
longed in those with a Karnofsky/
Lansky score of at least 90, no extra-
nodal involvement, and chemosensi-
tive disease.3 New treatment strategies 
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should be optimized to provide high 
rates of metabolic CR while limiting 
long-term toxicity. Response-based 
therapy may provide a methodology 
for optimizing treatment of young HL 
patients by providing the most effec-
tive and least toxic approach.4 

The open-label CheckMate 744 
trial (A Study of Nivolumab Plus Bren-
tuximab Vedotin in Patients Between 
5 and 30 Years Old, With Hodgkin’s 
Lymphoma [cHL], Relapsed or Refrac-
tory From First Line Treatment) inves-
tigated 4 cycles of brentuximab vedotin 
plus nivolumab followed by 4 cycles of 
brentuximab vedotin plus bendamus-
tine.5 The combined treatments were 
chosen based on results that showed 
an ORR of 82% with brentuximab 
vedotin plus nivolumab and an ORR 
of 92% with brentuximab vedotin plus 
bendamustine as salvage treatment in 
adult HL patients with relapsed or 
refractory disease.6,7 CheckMate 744 
enrolled patients with classical CD30-
positive HL, ages 5 to 30 years, who 

had relapsed after or were refractory to 
their first line of therapy. Patients had 
a Karnofsky or Lansky performance 
status of at least 50. Prior treatment 
with brentuximab vedotin was permit-
ted. Exclusion criteria included prior 
treatment with a checkpoint inhibitor 
or bendamustine, prior SCT, autoim-
mune disease, or immunodeficiency. 
Stratification to the standard-risk 
cohort was based on the presence of 
refractory disease or early relapse after 
treatment, the presence of B symptoms 
or extranodal disease, relapse in a prior 
radiation field, extensive disease with 
radiation therapy contraindicated, or 
stage IIIB or IV disease at initial diag-
nosis. After every 2 treatment cycles, 
patients were evaluated for metabolic 
response. Induction treatment consisted 
of 4 cycles of brentuximab vedotin plus 
nivolumab. Patients with a metabolic 
partial response after cycle 4 received 
intensive treatment by means of an 
additional 2 or 4 cycles of brentuximab 
vedotin plus bendamustine. Patients 

who achieved a metabolic CR after 4, 
6, or 8 cycles of treatment proceeded to 
high-dose chemotherapy and autolo-
gous SCT. 

The standard-risk cohort included 
44 patients with a median age of 16 
years (range, 9-30 years). Sixty-six per-
cent of patients were male. The median 
performance status score was 100, 
and 52% of patients had stage III/IV 
disease at diagnosis. Fifty-five percent 
of patients had primary refractory dis-
ease, and 32% of patients had relapsed 
between 3 and 11 months after their 
first line of therapy. Forty-three per-
cent of patients had B symptoms or 
extranodal involvement at relapse, and 
11% had bone marrow involvement. 

Among the 42 patients who com-
pleted induction treatment, 23 pro-
ceeded to consolidation with high-dose 
chemotherapy and autologous SCT 
after 4 cycles of brentuximab vedotin 
plus nivolumab. Eleven patients pro-
ceeded to intensification treatment 
with brentuximab vedotin plus benda-
mustine, and 9 of these patients com-
pleted intensification therapy. Eight 
of these patients then proceeded to 
consolidation. Among the 31 patients 
who underwent autologous SCT, 30 
completed consolidation treatment. 
Based on blinded independent central 
review, a metabolic CR was achieved 
by 86% (38/44) of patients prior to 
consolidation (Figure 7). After 4 cycles 
of induction treatment, the ORR was 
82% and included a 59% metabolic 
CR rate. Subgroup analysis revealed 
metabolic CR rates of 83% to 100% in 
subgroups based on age and response 
to first-line therapy. 

Grade 3/4 treatment-related AEs 
were observed in 18% of patients dur-
ing induction and in 27% of patients 
during intensification. During induc-
tion therapy, the most common non-
hematologic AEs of any grade related 
to treatment were nausea (18%), 
hypersensitivity (16%), and diarrhea 
(14%). During intensification, the 
most common events were vomiting 
(55%), nausea (36%), and headache 

Figure 7.  The rate of metabolic complete response prior to consolidation based on blinded 
independent central review in a study of nivolumab and brentuximab vedotin, followed 
by brentuximab vedotin and bendamustine, in young patients with standard-risk relapsed/
refractory classical Hodgkin lymphoma. CMR, complete metabolic response; ORR, overall 
response rate; PMR, partial metabolic response. Adapted from Harker-Murray PD et al. 
ASH abstract 927. Blood. 2018;132(suppl 1).5
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A Phase I Study With an Expansion Cohort of the Combinations of 
Ipilimumab, Nivolumab, and Brentuximab Vedotin in Patients With 
Relapsed/Refractory Hodgkin Lymphoma: A Trial of the ECOG-ACRIN 
Research Group (E4412: Arms G-I)

(18%). Rates of hematologic AEs were 
low. There were no reports of febrile 
neutropenia, thrombocytopenia, ane-
mia, or decreased lymphocyte count 
in either phase. Treatment-related, 
grade 1 peripheral sensory neuropathy 
occurred in 1 patient during induc-
tion. Treatment-related serious AEs 
included hypersensitivity in 2 patients, 
and anaphylactic reaction, organizing 
pneumonia, pulmonary veno-occlu-
sive disease, infusion-related reac-
tion, and prolonged activated partial 
thromboplastin time, each occurring 
in 1 patient. There were few treatment-

related immune-mediated AEs, and 
none led to discontinuation. 
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Figure 8.  Best overall responses in a phase 1 study of ipilimumab, nivolumab, and 
brentuximab vedotin in patients with relapsed/refractory Hodgkin lymphoma. CR, complete 
response; PR, partial response; SD, stable disease. Adapted from Diefenbach C et al. ASH 
abstract 679. Blood. 2018;132(suppl 1).1

The phase 1/2 E4412 trial 
investigated the hypothesis 
that releasing immune check-

point blockades while simultaneously 
targeting cells via CD30-directed 
toxicity could overcome tumor resis-
tance.1 The report at the 60th Ameri-
can Society of Hematology meeting 
included patients in arms G through 
I. Patients in arm G received the start-
ing dose of ipilimumab at 1 mg/kg 
on day 1, every 12 weeks for 2 years; 
nivolumab at 3 mg/kg on day 1 of 
cycles 1 through 46; and brentuximab 
vedotin at 1.2 mg/kg on day 1 of 
cycles 1 through 16. Patients in arm 
H received the same ipilimumab and 
nivolumab regimens plus brentux-
imab vedotin at 1.8 mg/kg on day 1 
of cycles 1 through 16. Arm I was the 
expansion cohort, and these patients 
received the same regimen as in arm 
H. All treatment cycles were 21 days. 

Eligible patients were adults 
with relapsed or refractory HL with 
measurable disease and a performance 
status of 0 to 2 according to criteria 
from ECOG/American College of 

Radiology Imaging Network. Exclu-
sion treatment included any prior 
treatment with nivolumab. Patients 
could have received prior brentux-
imab vedotin within 6 months before 
registration, but the study excluded 
patients who relapsed within 6 

months after treatment. The trial 
enrolled 22 patients with relapsed 
HL. The patients’ median age was 
35 years (range, 19-60 years), and 
50% were female. All patients had a 
baseline ECOG performance status of 
0 or 1. The median number of prior 
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1 disease assessment, the ORR was 
95%, with a CR rate of 84%. After 
a median follow-up of 9 months, the 
median PFS was not reached. After a 
median follow-up of 1 year, median 
overall survival was not reached.

The most common AEs of any 
grade were nausea, fatigue, and  
diarrhea. Grade 3 fatigue, maculo-
papular rash, and vomiting occurred 
in 2 patients each. 

Study E4412 is open for recruit-
ment and will randomly assign 

systemic therapies was 2 (range, 1-5). 
Forty-one percent of patients had 
undergone prior SCT, and 5% had 
received prior treatment with bren-
tuximab vedotin. 

Among 22 patients in the 3 arms, 
the ORR was 82%, with a CR rate of 
72%. One patient had stable disease, 
and 3 patients were not evaluable. 
Best overall responses are shown in 
Figure 8. Among the 19 patients who 
were treated with at least 3 cycles of 
study therapy and who had at least 

patients to arms K and L. Patients 
will receive nivolumab plus bren-
tuximab vedotin, with or without 
ipilimumab. 

Reference
1. Diefenbach C, Hong F, Ambinder RF, et al. A phase 
I study with an expansion cohort of the combinations 
of ipilimumab, nivolumab and brentuximab vedotin in 
patients with relapsed/refractory Hodgkin lymphoma: 
a trial of the ECOG-ACRIN Research Group (E4412: 
Arms G-I) [ASH abstract 679]. Blood. 2018;132 
(suppl 1).

Brentuximab Vedotin Plus Chemotherapy in Patients With 
Advanced-Stage Classical Hodgkin Lymphoma: Evaluation of 
Modified Progression-Free Survival and Traditional PFS in the 
Phase 3 ECHELON-1 Study

The open-label, multicenter, 
randomized phase 3 ECH-
ELON-1 trial (A Frontline 

Therapy Trial in Participants With 
Advanced Classical Hodgkin Lym-
phoma) evaluated brentuximab vedo-
tin plus doxorubicin, vinblastine, and 
dacarbazine (BV-AVD) vs AVD plus 
bleomycin (ABVD) in 1334 patients 
with treatment-naive, advanced clas-
sical HL.1 To account for the impact 
of subsequent treatment on efficacy 
outcomes, the primary endpoint was 
modified PFS (mPFS) by independent 
review, with mPFS events defined as 
disease progression, death, or subse-
quent chemotherapy and/or radiation 
therapy following a partial response 
or less after completion of study treat-
ment. After a median follow-up of 24.6 
months, mPFS was 82.1% in patients 
treated with BV-AVD vs 77.2% in 
those treated with ABVD (HR, 0.77; 
95% CI, 0.60-0.98; P=.035; Figure 9).

Additional prespecified analyses 
were conducted to determine how 
treatment with subsequent therapy 
affected efficacy in ECHELON-1.2 

Figure 9.  Modified PFS in patients treated with BV-AVD or ABVD in the phase 3 
ECHELON-1 study. ABVD, doxorubicin, vinblastine, and dacarbazine plus bleomycin; BV-
AVD, brentuximab vedotin plus doxorubicin, vinblastine, and dacarbazine; ECHELON-1, 
A Frontline Therapy Trial in Participants With Advanced Classical Hodgkin Lymphoma; 
HR, hazard ratio; PFS, progression-free survival. Adapted from Connors JM et al. ASH 
abstract 2904. Blood. 2018;132(suppl 1).2
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The 2-year mPFS based on inves-
tigator assessment was 81.0% with 
BV-AVD vs 74.4% with ABVD (HR, 
0.72; 95% CI, 0.57-0.91; P=.006). 
The inclusion of chemotherapy, but 
not radiation therapy, as a PFS event 
showed an investigator-assessed PFS 
benefit with BV-AVD vs ABVD 
(84.0% vs 77.3%; HR, 0.69; 95% 
CI, 0.53-0.89; P=.003). Standard, 
investigator-assessed PFS, with PFS 
events defined as disease progression 
or death, was 84.2% with BV-AVD 
vs 78.0% with ABVD (HR, 0.70; 
95% CI, 0.54-0.91; P=.006). After a 
median of 37.1 months of follow-up, 
a post hoc analysis showed that the 
benefit of BV-AVD was maintained 
based on investigator-assessed PFS, at 

83.1% vs 76.0% (HR, 0.70; 95% CI, 
0.55-0.90; P=.005). 

Further analyses were conducted 
to evaluate investigator-assessed PFS 
in subgroups based on PET results 
after treatment cycle 2 (PET2) and 
age. In patients with a negative PET2 
result, the estimated 3-year PFS was 
superior with BV-AVD vs ABVD 
(P=.005). In patients with a positive 
PET2 result, BV-AVD was superior, 
but the results did not reach signifi-
cance (P=.077). Patients younger than 
60 years had a significant investigator-
assessed PFS benefit with BV-AVD 
compared with ABVD (P=.008). 
The benefit in younger patients was 
observed in those with a negative 
PET2 result (P=.034), but was not 

significant in patients with a positive 
PET2 result (P=.117). However, for 
both the overall PET2-positive popu-
lation and PET2-positive patients 
younger than 60 years, there were few 
PFS events, reducing the power to 
detect a significant difference in the 
rates of PFS.
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Highlights in Lymphoma From the 60th American Society of 
Hematology Annual Meeting: Commentary

Alex F. Herrera, MD
Assistant Professor 
Department of Hematology and Hematopoietic Cell Transplantation 
City of Hope Medical Center 
Duarte, California

Presentations given at the 60th 
American Society of Hematol-
ogy (ASH) Annual Meeting 

provided important insights into the 
management of patients with lym-
phoma. A number of studies focused 
on brentuximab vedotin, in the front-
line setting and in relapsed/refractory 
patients with Hodgkin lymphoma and 
peripheral T-cell lymphoma (PTCL). 
Data were also presented for the real-
world use of chimeric antigen recep-
tor (CAR) modified T-cell therapy, 
rituximab/bendamustine and ritux-
imab/cytarabine before transplant in 
mantle cell lymphoma, and continued 
attempts to enhance and refine front-
line diffuse large B-cell lymphoma 
(DLBCL) therapy with cyclophospha-
mide, doxorubicin, vincristine, and 
prednisone (CHOP). 

Brentuximab Vedotin
Dr Steven Horwitz presented results of 
the ECHELON-2 trial (A Comparison 
of Brentuximab Vedotin and CHP 
With Standard-of-Care CHOP in the 
Treatment of Patients With CD30-Pos-
itive Mature T-Cell Lymphomas).1 This 
randomized phase 3 study compared 
brentuximab vedotin plus cyclophos-
phamide, doxorubicin, and prednisone 
(CHP) vs CHOP for the frontline 
treatment of patients with CD30-
positive PTCL. Brentuximab vedotin is 
an antibody-drug conjugate that targets 
CD30. It consists of an antibody linked 
to chemotherapy; the antibody locates 
the tumor cells and delivers the chemo-
therapy. ECHELON-2 is an important 
study for patients with PTCL, who have 
a suboptimal prognosis with standard 
chemotherapy. The standard treatment 

for these patients is chemotherapy fol-
lowed by autologous stem cell trans-
plant administered as consolidation 
treatment during remission.

In the ECHELON-2 trial, treat-
ment with brentuximab vedotin led 
to longer progression-free survival 
(PFS) and overall survival, as well as 
higher response rates.1 The 3-year PFS 
was 57% with brentuximab vedotin 
plus CHP vs 44% with CHOP. The 
brentuximab vedotin arm had a 29% 
reduction in the risk of a progression 
event. The results of this study led to 
the approval of brentuximab vedotin 
as a frontline treatment for patients 
with CD30-positive T-cell lymphoma. 
This study is truly practice-changing, 
showing meaningful improvement 
in PFS and overall survival. Rates of 
toxicity were relatively similar between 
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the treatment arms. The rates of 
peripheral neuropathy were higher in 
the brentuximab vedotin arm, but the 
importance of the increased efficacy 
observed in a disease typically associ-
ated with dismal outcomes outweighs 
this increased toxicity.

A study from Dr Alison Moskow-
itz and colleagues evaluated nivolumab 
combined with brentuximab vedotin 
for patients with primary mediastinal 
large-cell lymphoma.2 The standard 
regimen for patients with primary 
mediastinal large-cell lymphoma tends 
to be rituximab plus etoposide, pred-
nisone, vincristine, cyclophosphamide, 
and doxorubicin (R-EPOCH). The 
majority of patients are cured with 
this regimen, but approximately 20% 
are not. The patients who are not 
cured with R-EPOCH tend to have 
very poor responses to subsequent 
therapies. The trial by Dr Moskowitz 
combined brentuximab vedotin with 
nivolumab, which has demonstrated 
efficacy in Hodgkin lymphoma.3 The 
results in primary mediastinal large-cell 
lymphoma were excellent. The overall 
response rate was 70%, and the com-
plete response rate was 27%. Among 
the 30 patients, most had received 2 
or more prior lines of therapy, and 
more than a third had received 3 or 
more lines. The results suggested that 
nivolumab plus brentuximab vedotin is 
a promising regimen for these patients. 
The addition of brentuximab vedotin to 
programmed death 1 (PD-1) blockade 
was associated with higher rates of over-
all response and complete response than 
monotherapy with the PD-1 antibody 
pembrolizumab in this setting.4

Further study is merited to confirm 
the value of this regimen in patients with 
relapsed/refractory primary mediastinal 
large-cell lymphoma. Currently, CAR 
T cells are approved for patients with 
relapsed/refractory primary mediastinal 
large B-cell lymphoma. Nivolumab 
plus brentuximab vedotin may provide 
an effective treatment option for these 
patients, either before or after CAR 
T-cell therapy. These promising data 
support the future investigation of 

nivolumab plus brentuximab vedotin 
earlier in a patient’s treatment course, 
perhaps as second-line therapy as a 
bridge to transplant or possibly even as 
part of frontline therapy.

Dr Robert Chen presented a 
phase 1 study of brentuximab vedo-
tin plus the MDR1-inhibiting drug 
cyclosporine in patients with relapsed/
refractory Hodgkin lymphoma.5 Bren-
tuximab vedotin is very effective for 
Hodgkin lymphoma.6 Traditionally, 
this therapy has been used for patients 
with relapsed/refractory disease. It has 
been moved forward to the frontline 
space in patients with advanced-stage 
Hodgkin lymphoma.7 In general, 
clinicians are comfortable re-treating 
patients who have responded to prior 
brentuximab vedotin and have discon-
tinued therapy and then subsequently 
relapsed. There is a proportion of 
patients who will respond again to 
brentuximab vedotin re-treatment. 
With use as part of frontline therapy, 
however, a strategy for dealing with 
brentuximab vedotin resistance is an 
unmet need. This trial builds on work 
performed in the laboratory at City 
of Hope demonstrating that the use 
of cyclosporine, which competitively 
inhibits the drug efflux pump MDR1, 
could reinduce sensitivity to bren-
tuximab vedotin. Part of the process 
by which a Hodgkin lymphoma cell 
becomes resistant to brentuximab 
vedotin is that a drug efflux pump 
removes the cytotoxic agent delivered 
by the drug. By giving cyclosporine, 
it is possible to occupy the space that 
normally the cell would use to expel 
the cytotoxic agent delivered by bren-
tuximab vedotin. Instead, the cytotoxic 
agent is trapped inside the cell because 
the drug efflux pumps will not remove 
it, thereby reinducing sensitivity to  
the drug. 

The response rates with this 
regimen were excellent. The overall 
response rate was 67%, and the com-
plete response rate was 33%.5 Several 
patients were able to undergo stem cell 
transplant after treatment with this 
regimen. The potential to reinduce 

sensitivity to a drug is a powerful 
concept. We are now conducting a 
larger study to confirm these results.8 
However, this study provides proof of 
concept that it is possible to replicate 
laboratory results and reinduce sensi-
tivity to brentuximab vedotin.

Dr Catherine Diefenbach pre-
sented results from a phase 1 study of 
ipilimumab, nivolumab, and brentux-
imab vedotin in patients with relapsed/
refractory Hodgkin lymphoma.9 In 
2015, Dr Diefenbach presented a phase 
1 study of brentuximab vedotin plus 
ipilimumab, which showed that rates 
of overall and complete responses were 
higher than what would be expected 
with brentuximab vedotin alone.10 The 
next regimen that was studied as part of 
this protocol was brentuximab vedotin 
plus nivolumab.11 This combination 
was well-tolerated and effective, pro-
ducing high rates of overall and com-
plete responses. 

The current study builds on the 
previous ones, asking whether the 
triplet combination of brentuximab, 
nivolumab, and ipilimumab would be 
tolerable and effective. The prelimi-
nary data presented by Dr Diefenbach 
showed a very high overall response rate 
of 95% and a complete response rate of 
84% in evaluable patients.9 There were 
no unexpected toxicities beyond what 
was seen with the doublets. Rates of 
PFS were similar in patients who were 
pre- or post-transplant, but the numbers 
of these patients were small. In a previ-
ous study, the addition of ipilimumab 
to nivolumab did not improve efficacy, 
but it did increase toxicity.12 In the study 
by Dr Diefenbach, ipilimumab was 
administered less frequently (at 1 mg/
kg on day 1 every 12 weeks), a strategy 
that could potentially minimize tox-
icities and augment the immune effects. 
An ongoing study will randomly assign 
patients to treatment with the doublet 
regimen of brentuximab vedotin and 
nivolumab or the triplet regimen of 
brentuximab vedotin, nivolumab, and 
ipilimumab.13 

In a study by Dr Joseph Connors, 
the addition of brentuximab vedotin to 
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CHOP-Based Strategies
A study by Dr Franck Morschhauser 
and colleagues added venetoclax to 
rituximab plus CHOP (R-CHOP).22 
Many studies have been conducted 
with the intention of improving 
R-CHOP; nevertheless, R-CHOP 
remains the standard frontline regi-
men for patients with DLBCL. This 
study showed that it may be possible 
to improve PFS by adding venetoclax 
to R-CHOP in patients who were 
BCL-2–positive. Patients with double-
expresser or double-hit lymphoma 
have BCL-2 that is overexpressed or 
BCL-2 that is rearranged according 
to fluorescence in situ hybridization 
(FISH). The patients in both of these 
groups have a worse prognosis than 
typical DLBCL patients. Therefore, it 
was particularly promising to see that 
in patients who were BCL-2–positive, 
the addition of venetoclax to R-CHOP 
seemed to produce favorable outcomes. 
The benefit of adding venetoclax to 
R-CHOP or frontline anthracycline-
containing chemotherapies is currently 
being explored as part of larger studies 
by cooperative groups. The study by 
Dr Morschhauser provides proof of 
concept that the addition of venetoclax 
to R-CHOP is reasonably safe. The 
addition of venetoclax did not appear 
to significantly impact the dose inten-
sity of R-CHOP.

A study by Dr Viola Poeschel 
evaluated 4 cycles of CHOP plus ritux-
imab (R-CHOP) followed by 2 cycles 
of single-agent rituximab vs 6 cycles 
of R-CHOP in young patients with 
favorable-prognosis DLBCL.23 For 
many years, R-CHOP has been the 
standard treatment for DLBCL. There 
have been many efforts to improve 
on this regimen and increase the 
cure rate in treatment-naive patients 
with DLBCL, particularly those at 
high risk. Investigators are trying to 
identify which types of patients are 
not responding to R-CHOP in order 
to improve outcomes. Attempts have 
been made by adding new drugs and 
extra chemotherapies, intensifying 
the regimen, and even performing 

90 were 81% in the real-world analy-
sis vs 82% in ZUMA-1. The rates of 
best complete response at day 90 were 
57% vs 58%, respectively. Long-term 
results are not yet available, but at a 
median follow-up of approximately 
4 months, the median PFS was 6.18 
months, and the 6-month estimate of 
overall survival was 72%. Remission 
rates were similar to those seen in 
the clinical trial. The toxicities were 
also similar in the real-world study 
and ZUMA-1. This study, as well as 
the one by Dr Jacobson,16 confirmed 
that CAR T-cell therapy is effective, 
regardless of whether patients would 
have met the criteria for enrollment 
in the clinical trial.

Rituximab/Bendamustine and 
Rituximab/Cytarabine
A study presented by Dr Reid Mer-
ryman and colleagues evaluated 
frontline treatment with rituximab/
bendamustine and rituximab/cyta-
rabine in patients with mantle cell 
lymphoma who were eligible for 
transplant.18 This important study 
confirmed results that were seen in a 
much smaller study, which enrolled 
23 patients, that was reported in 
2016.19 These confirmatory findings 
from a larger study of 86 patients 
demonstrated that this strategy is 
indeed an effective induction regi-
men when given prior to autologous 
stem cell transplant that yields favor-
able outcomes. The rates of PFS 
were 85% at 3 years and 80% at 5 
years, which compares favorably with 
other regimens used for transplant-
eligible patients, such as the Nordic 
regimen.20 This strategy condenses 
the treatment down to key drugs 
with potent anti-tumor activity: the 
monoclonal antibody rituximab plus 
bendamustine and cytarabine, which 
are among the most effective chemo-
therapies for mantle cell lymphoma. 
This regimen is being considered as a 
backbone in larger studies currently 
in development that are evaluating 
the addition of novel agents to front-
line therapy.21

doxorubicin, vinblastine, and dacarba-
zine (AVD) increased PFS as compared 
with doxorubicin, bleomycin, vinblas-
tine, and dacarbazine (ABVD).14 The 
rate of 2-year modified PFS per inde-
pendent review was 81.0% with bren-
tuximab vedotin plus AVD vs 74.4% 
with ABVD. The ECHELON-1 
study (A Frontline Therapy Trial in 
Participants With Advanced Classical 
Hodgkin Lymphoma) used the new 
endpoint of modified PFS, which 
consisted of disease progression, 
death, and a modified event (defined 
as evidence of noncomplete response 
[positron emission tomography scan 
Deauville score 3-5] after comple-
tion of frontline therapy, followed 
by subsequent anticancer therapy 
[chemotherapy or radiotherapy]).  
The rate of 2-year standard PFS 
according to investigator assessment 
was 84.0% with brentuximab vedotin 
plus AVD vs 77.3% with ABVD. This 
study showed that brentuximab vedo-
tin improved outcome as measured  
by modified PFS, as well as the stan-
dard PFS.

CAR T-Cell Therapy
Dr Loretta Nastoupil presented 
results from a real-world experi-
ence of axicabtagene ciloleucel, the 
C19-specific CAR T-cell therapy.15 
This presentation and the abstract by 
Dr Caron Jacobson presented in the 
same session were 2 of the key lym-
phoma studies presented at the ASH 
meeting.16 Both studies confirmed the 
effectiveness of axicabtagene ciloleucel 
in a real-world population of patients 
treated at academic centers outside of 
a clinical trial. This real-world analysis 
included patients who did not meet 
the enrollment criteria of the original 
clinical trial, ZUMA-1 (Safety and 
Efficacy of KTE-C19 in Adults With 
Refractory Aggressive Non-Hodgkin 
Lymphoma).17 The analysis examined 
whether CAR T-cell therapy would be 
effective in this broader population, 
which may have included patients who 
were sicker or had more risk factors. 
The rates of best overall response at day 
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transplant after R-CHOP. None of 
these approaches have been effective 
across the board. The study by Dr 
Poeschel took the opposite approach, 
exploring whether there were patients 
in whom treatment could be safely 
de-escalated. This study enrolled a 
patient population with a very favor-
able risk profile. The patients had an 
age-adjusted International Prognostic 
Index score of 0, no bulky disease, and 
a low tumor burden. Patients were ran-
domly assigned to treatment with 4 or 
6 cycles of R-CHOP. The study, which 
was designed as a noninferiority trial, 
showed that PFS, overall survival, and 
response rates were similar regardless 
of whether the patients received 4 or 
6 cycles of therapy. At 36 months, PFS 
was 94% with 6 cycles vs 96% with 4 
cycles. This study is important, as we 
are always hoping to spare our patients 
toxicity.

Dr Anas Younes presented results 
of a trial evaluating ibrutinib plus 
the standard up-front chemotherapy, 
R-CHOP.24 Among patients with 
DLBCL, ibrutinib works primarily in 
the non-germinal center subtype. The 
study enrolled patients of all ages with 
non-germinal center subtype DLBCL. 
The study found that ibrutinib added 
to R-CHOP was not superior to 
R-CHOP alone. The rates of overall 
response were 89.3% with ibrutinib vs 
93.1% without ibrutinib. However, in 
the younger population of patients (<60 
years), the addition of ibrutinib did 
improve outcomes. Older patients (≥60 
years) had higher rates of serious adverse 
events and adverse events leading to 
treatment discontinuation. The study 
results suggested that ibrutinib might 
be an important therapy for younger 
patients with non-germinal center 
subtype DLBCL. A confirmatory study 
is needed, however, since this trial was 
not powered to evaluate the primary 
outcome in this subgroup of patients. 

Disclosure
Dr Herrera is a consultant for Bristol-
Myers Squibb, Genentech, Merck & 

Co, Kite Pharma/Gilead, and Adaptive 
Biotechnologies. He has received research 
funding/grants from Genentech, Bristol-
Myers Squibb, Immune Design, Astra-
Zeneca, Merck & Co, Pharmacyclics, 
Seattle Genetics, Kite Pharma, and 
Gilead Sciences.

 
References
1. Horwitz SM, O’Connor OA, Pro B, et al. The 
ECHELON-2 trial: results of a randomized, double-
blind, active-controlled phase 3 study of brentuximab 
vedotin and CHP (A+CHP) versus CHOP in the 
frontline treatment of patients with CD30+ periph-
eral T-cell lymphomas [ASH abstract 997]. Blood. 
2018;132(suppl 1).
2. Moskowitz AJ, Santoro A, Gritti G, et al. Nivolumab 
combined with brentuximab vedotin for relapsed/
refractory primary mediastinal large B-cell lymphoma: 
preliminary results from the phase 2 CheckMate 436 
trial [ASH abstract 1691]. Blood. 2018;132(suppl 1).
3. Armand P, Engert A, Younes A, et al. Nivolumab 
for relapsed/refractory classic Hodgkin lymphoma 
after failure of autologous hematopoietic cell trans-
plantation: extended follow-up of the multicohort 
single-arm phase II CheckMate 205 trial. J Clin Oncol. 
2018;36(14):1428-1439.
4. Zinzani PL, Thieblemont C, Melnichenko V, et 
al. Efficacy and safety of pembrolizumab in relapsed/
refractory primary mediastinal large B-cell lym-
phoma (rrPMBCL): updated analysis of the KEY-
NOTE-170 phase 2 trial [ASH abstract 2833]. Blood. 
2017;130(suppl 1).
5. Chen R, Chen L, Mei M, et al. Phase 1 study of 
MDR1 inhibitor plus brentuximab vedotin in relapsed/
refractory Hodgkin lymphoma [ASH abstract 1636]. 
Blood. 2018;132(suppl 1).
6. Gopal AK, Chen R, Smith SE, et al. Durable remis-
sions in a pivotal phase 2 study of brentuximab vedotin 
in relapsed or refractory Hodgkin lymphoma. Blood. 
2015;125(8):1236-1243.
7. Connors JM, Jurczak W, Straus DJ, et al; ECH-
ELON-1 Study Group. Brentuximab vedotin with 
chemotherapy for stage III or IV Hodgkin’s lymphoma. 
N Engl J Med. 2018;378(4):331-344.
8. ClinicalTrials.gov. Brentuximab vedotin, cyclo-
sporine, and verapamil in treating patients with 
relapsed or refractory Hodgkin lymphoma. https://
clinicaltrials.gov/ct2/show/NCT03013933. Identifier: 
NCT03013933. Accessed January 24, 2019.
9. Diefenbach C, Hong F, Ambinder RF, et al. A phase 
I study with an expansion cohort of the combinations 
of ipilimumab, nivolumab and brentuximab vedotin in 
patients with relapsed/refractory Hodgkin lymphoma: 
a trial of the ECOG-ACRIN Research Group (E4412: 
Arms G-I) [ASH abstract 679]. Blood. 2018;132 
(suppl 1).
10. Diefenbach CS, Hong F, Cohen JB, et al. Prelimi-
nary safety and efficacy of the combination of brentux-
imab vedotin and ipilimumab in relapsed/refractory 
Hodgkin lymphoma: a trial of the ECOG-ACRIN 
Cancer Research Group (E4412) [ASH abstract 585]. 
Blood. 2015;126(suppl 23).
11. Herrera AF, Moskowitz AJ, Bartlett NL, et al. 
Interim results of brentuximab vedotin in combination 
with nivolumab in patients with relapsed or refractory 
Hodgkin lymphoma. Blood. 2018;131(11):1183-1194.

12. Ansell S, Gutierrez ME, Shipp MA, et al. A phase 
1 study of nivolumab in combination with ipilimumab 
for relapsed or refractory hematologic malignan-
cies (CheckMate 039) [ASH abstract 183]. Blood. 
2016;128(suppl 22).
13. ClinicalTrials.gov. Brentuximab vedotin and 
nivolumab with or without ipilimumab in treating 
patients with relapsed or refractory Hodgkin lymphoma. 
https://clinicaltrials.gov/ct2/show/NCT01896999. 
Identifier: NCT01896999. Accessed January 24, 2019.
14. Connors JM, Younes A, Gallamini A, et al. Bren-
tuximab vedotin plus chemotherapy in patients with 
advanced-stage classical Hodgkin lymphoma (cHL): 
evaluation of modified progression-free survival (mPFS) 
and traditional PFS in the phase 3 ECHELON-1 study 
[ASH abstract 2904]. Blood. 2018;132(suppl 1).
15. Nastoupil LJ, Jain MD, Spiegel JY, et al. Axicabta-
gene ciloleucel (axi-cel) CD19 chimeric antigen recep-
tor (CAR) T-cell therapy for relapsed/refractory large 
B-cell lymphoma: real world experience [ASH abstract 
91]. Blood. 2018;132(suppl 1).
16. Jacobson CA, Hunter B, Armand P, et al. Axicabta-
gene ciloleucel in the real world: outcomes and predic-
tors of response, resistance and toxicity [ASH abstract 
92]. Blood. 2018;132(suppl 1).
17. Neelapu SS, Locke FL, Bartlett NL, et al. Axicabta-
gene ciloleucel CAR T-cell therapy in refractory large 
B-cell lymphoma. N Engl J Med. 2017;377(26):2531-
2544.
18. Merryman RW, Kahl BS, Redd RA, et al. Ritux-
imab/bendamustine and rituximab/cytarabine (RB/
RC) induction chemotherapy for transplant-eligible 
patients with mantle cell lymphoma: a pooled analysis 
of two phase 2 clinical trials and off-trial experience 
[ASH abstract 145]. Blood. 2018;132(suppl 1).
19. Armand P, Redd R, Bsat J, et al. A phase 2 study of 
rituximab-bendamustine and rituximab-cytarabine for 
transplant-eligible patients with mantle cell lymphoma. 
Br J Haematol. 2016;173(1):89-95.
20. Geisler CH, Kolstad A, Laurell A, et al; Nordic Lym-
phoma Group. Long-term progression-free survival of 
mantle cell lymphoma after intensive front-line immu-
nochemotherapy with in vivo-purged stem cell rescue: a 
nonrandomized phase 2 multicenter study by the Nor-
dic Lymphoma Group. Blood. 2008;112(7):2687-2693.
21. ClinicalTrials.gov. Acalabrutinib with alternating 
cycles of bendamustine/rituximab and cytarabine/
rituximab for untreated mantle cell lymphoma. https://
clinicaltrials.gov/ct2/show/NCT03623373. Identifier: 
NCT03623373. Accessed January 24, 2019.
22. Morschhauser F, Feugier P, Flinn IW, et al. Vene-
toclax plus rituximab, cyclophosphamide, doxorubicin, 
vincristine and prednisolone (R-CHOP) improves 
outcomes in BCL2-positive first-line diffuse large B-cell 
lymphoma: first safety, efficacy and biomarker analyses 
from the phase II CAVALLI study [ASH abstract 782]. 
Blood. 2018;132(suppl 1).
23. Poeschel V, Held G, Ziepert M, et al. Excel-
lent outcome of young patients (18-60 years) with 
favorable-prognosis diffuse large B-cell lymphoma 
treated with 4 cycles of CHOP plus 6 applications of 
rituximab: results of the 592 patients of the FLYER 
trial of the DSHNHL/GLA [ASH abstract 781]. Blood. 
2018;132(suppl 1).
24. Younes A, Sehn LH, Johnson P, et al. A global, 
randomized, placebo-controlled, phase 3 study of ibru-
tinib plus rituximab, cyclophosphamide, doxorubicin, 
vincristine, and prednisone (R-CHOP) in patients with 
previously untreated non-germinal center B-cell–like 
diffuse large B-cell lymphoma [ASH abstract 784]. 
Blood. 2018;132(suppl 1).




