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progression or death from any cause. 
PFS and modified PFS were deter-
mined by Kaplan-Meier analysis. In 
North America, 250 patients were ran-
domly assigned to receive brentuximab 
vedotin plus AVD and 247 to receive 
ABVD. Patient characteristics were 
well-balanced between the 2 arms. 
Patients underwent imaging with com-
puted tomography/position emission 
tomography (PET).

The median follow-up was 
approximately 25 months. The modi-
fied PFS at 2 years as determined by 
independent review was 84.3% (95% 
CI, 78.7%-88.5%) with brentuximab 
vedotin plus AVD vs 73.7% (95% 
CI, 67.3%-79.1%) with ABVD (HR, 
0.596; 95% CI, 0.395-0.899; P=.012; 
Figure 1). The modified PFS as assessed 
by investigators was 86.4% (95% CI, 

Prespecified analyses were con-
ducted to assess safety and effi-
cacy results in North American 

treatment centers that participated in 
the ECHELON-1 trial (Phase 3 Front-
line Therapy Trial in Patients With 
Advanced Classical Hodgkin Lym-
phoma).1 Eighty-five sites in the United 
States and Canada were included. The 
primary endpoint of ECHELON-1 
was modified progression-free survival 
(PFS), which included time to progres-
sion, death, or noncomplete response 
based on independent review, plus 
use of subsequent therapy to treat 
Hodgkin lymphoma (HL). Overall 
survival (OS) was the key secondary 
endpoint. After a median follow-up 
of 24.6 months, 2-year modified PFS 
rates were 82.1% with brentuximab 
vedotin plus doxorubicin, vinblastine, 

and dacarbazine (AVD) vs 77.2% with 
doxorubicin, bleomycin, vinblastine, 
and dacarbazine (ABVD; hazard ratio 
[HR] for an event of progression, 
death, or modified progression, 0.77; 
95% CI, 0.60-0.98; P=.04).2 Based on 
the trial results, in March 2018, the 
US Food and Drug Administration 
(FDA) expanded the indication of 
brentuximab vedotin (in combination 
with chemotherapy) to include the 
treatment of adults with previously 
untreated stage III/IV classical HL.3

Modified PFS as assessed by an 
independent review facility in North 
America was a prespecified analysis. 
Exploratory analyses of the North 
American subgroup included inves-
tigator-determined modified PFS as 
well as PFS, with PFS defined as the 
time from randomization to disease 

Brentuximab Vedotin Plus Chemotherapy in Patients With  
Newly Diagnosed Advanced-Stage Hodgkin Lymphoma:  
North American Results

Figure 1.  Modified progression-free survival in a study of brentuximab vedotin plus chemotherapy per analysis from an independent 
review facility. A+AVD, brentuximab vedotin, doxorubicin, vinblastine, and dacarbazine; ABVD, doxorubicin, bleomycin, vinblastine, and 
dacarbazine; HR, hazard ratio. Adapted from Ramchandren R et al. ASCO abstract 7541. J Clin Oncol. 2018;36(15 suppl).1
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81.3%-90.2%) with brentuximab 
vedotin plus AVD vs 73.6% (95% 
CI, 67.2%-78.9%) in the standard 
treatment arm (HR, 0.516; 95% CI, 
0.339-0.786; P=.002). The investiga-
tor-assessed standard PFS at 2 years 
was 88.1% (95% CI, 83.1%-91.7%) 
vs 76.4% (95% CI, 70.1%-81.5%), 
respectively (HR, 0.500; 95% CI, 
0.318-0.786; P=.002). Brentuximab 
vedotin plus AVD showed a benefit or 
a trend toward a benefit in most sub-

groups, including patients with base-
line stage IV disease (HR, 0.554; 95% 
CI, 0.327-0.937), a high International 
Prognostic Score (HR, 0.396; 95% CI, 
0.199-0.789), and B symptoms (HR, 
0.664; 95% CI, 0.391-1.127).

Response rates were consistently 
superior with brentuximab vedotin 
plus AVD. The independent review 
yielded PET-negativity rates after 
treatment cycle 2 of 88% with bren-
tuximab vedotin plus AVD vs 83% 

with ABVD, and the proportion of 
patients with a Deauville score of 2 or 
less after completion of first-line ther-
apy was 85% vs 76%. The CR rates 
were 72% vs 67% (based on revised 
Cheson response criteria4). Grade 3 or 
higher adverse events (AEs) were more 
common among patients treated with 
brentuximab vedotin plus AVD (81% 
vs 67%), as were drug-related AEs 
of grade 3 or higher (77% vs 56%). 
AEs led to treatment discontinuation 
in 15% of the brentuximab vedotin 
plus AVD arm vs 24% in the ABVD 
arm. Peripheral neuropathy of any 
grade was more common in patients 
treated with brentuximab vedotin plus 
AVD (80% vs 56%), and included an 
increase in the rate of grade 3 periph-
eral neuropathy (17% vs <1%). Rates 
of pulmonary toxicity were higher 
in the ABVD arm (10% vs 3% for 
any grade; 6% vs 2% for grade 3 or 
higher). Among the 7 deaths in the 
ABVD arm, 6 were related to pulmo-
nary toxicity. Two patients died in the 
brentuximab vedotin arm.
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with newly diagnosed advanced stage Hodgkin lym-
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ABSTRACT SUMMARY RELEVANCE: Phase III Randomized Study of 
Lenalidomide Plus Rituximab Versus Chemotherapy Plus Rituximab, 
Followed by Rituximab Maintenance, in Patients With Previously 
Untreated Follicular Lymphoma

The open-label, multicenter, international phase 3 RELEVANCE trial (Combined 
Rituximab and Lenalidomide Treatment for Untreated Patients With Follicular 
Lymphoma) compared lenalidomide plus rituximab vs rituximab plus chemo-
therapy, followed by rituximab maintenance, in patients with newly diagnosed, 
advanced follicular lymphoma (Abstract 7500). The study included 1030 patients, 
whose median age was 59 years (range, 23-89 years). Forty percent had bulky 
disease, and nearly half had high-risk disease. The co–primary endpoint of CR/
unconfirmed CR at 120 weeks showed no significant difference between the 2 
treatment arms (48% for lenalidomide plus rituximab vs 53% with immunoche-
motherapy; P=.13). The 3-year duration of response was 77% for lenalidomide 
plus rituximab vs 74% for immunochemotherapy. After a median follow-up of 
37.9 months, interim 3-year PFS by independent review was 77% (95% CI, 72%-
80%) with lenalidomide plus rituximab vs 78% with immunochemotherapy (HR, 
1.10; 95% CI, 0.85-1.43; P=.48). Prespecified subgroup analyses and OS analysis 
also yielded no significant differences between the 2 arms. However, the 2 treat-
ments were associated with different safety profiles. Patients in the immunoche-
motherapy arm were more likely to experience grade 3/4 neutropenia (50% vs 
32%), grade 4 neutropenia (31% vs 8%), and febrile neutropenia (7% vs 2%). They 
were also more likely to receive growth factors (68% vs 23%).

Randomized Phase III Study Comparing an Early PET-Driven 
Treatment De-Escalation to a Not PET-Monitored Strategy in Patients 
With Advanced-Stages Hodgkin Lymphoma: Final Analysis of the 
AHL2011 LYSA Study

Treatment with 6 cycles of esca-
lated bleomycin, etoposide, 
doxorubicin, cyclophospha-

mide, vincristine, procarbazine, and 

prednisone (BEACOPP) can achieve 
long-term control of HL.1,2 Compared 
with ABVD, escalated BEACOPP 
improves PFS. It does not improve 

OS, however, and it can be associated 
with myelodysplastic syndrome/acute 
myeloid leukemia and infertility. The 
use of PET imaging to characterize 
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early responses could enable de-
escalation of treatment after escalated 
BEACOPP without sacrificing disease 
control. 

The phase 3 AHL2011 LYSA trial 
(Advanced Hodgkin Lymphoma 2011 
Lymphoma Study Association) evalu-
ated whether altering therapy based 
on PET imaging after 2 or 4 cycles of 
escalated BEACOPP could improve 
outcome.3 Eligible patients were ages 
16 to 60 years and had classical HL 
with high-risk stage IIB or stage III/IV 
disease. Before the 1:1 randomization, 
patients were stratified based on their 
International Prognostic Score and 
stage. PET imaging was performed 
after treatment cycles 2 (PET2) and 
4 (PET4) in both arms. Patients in 
the standard treatment arm received 6 
cycles of escalated BEACOPP. In the 
experimental arm, patients received 2 
initial cycles of escalated BEACOPP. 
Patients who had a positive PET2 
result continued treatment with esca-
lated BEACOPP, whereas those with 

a negative result switched to 4 cycles 
of ABVD. In both arms, patients 
with a positive PET4 result switched 
to salvage therapy. The trial used a 
noninferiority 5-year PFS design that 
anticipated thresholds of 85% in the 
standard treatment arm and greater 
than 75% in the experimental arm 
(HR, 1.77).

The study enrolled 413 patients 
in the standard treatment arm and 
410 in the experimental arm. The 
patients’ median age was 30 years 
(range, 16-60 years), and 63% were 
male. Sixty-eight percent of patients 
had B symptoms, 88% had stage III/
IV disease, and 58% had an Interna-
tional Prognostic Score of 3 or higher. 
PET2 results were positive in 12% 
of patients in the standard treatment 
arm and 13% in the experimental 
arm. Thus, based on the intention-to-
treat analysis, 84% of patients in the 
experimental arm received 2 cycles of 
escalated BEACOPP followed by 4 
cycles of ABVD. After a median fol-

low-up of 50.4 months, the estimated 
5-year PFS was 86.2% in the stan-
dard treatment arm vs 85.7% in the 
experimental arm (HR, 1.084; 95% 
CI, 0.73-1.59; P=.68), thus demon-
strating noninferiority. The estimated 
5-year OS was also similar for the 
standard and experimental treatment 
arms (95.2% vs 96.4%, respectively; 
HR, 0.936; 95% CI, 0.42-2.05; 
P=.91). PET4 results were positive in 
7% of patients in the standard treat-
ment arm vs 4% in the experimental 
arm. PET results correlated with PFS. 
The estimated 5-year PFS was 90.9% 
for patients with negative PET2 and 
PET4 results vs 75.4% for patients 
with positive PET2 and negative 
PET4 results (P<.001; Figure 2). The 
estimated 5-year OS was superior in 
patients with negative PET results 
after 2 and 4 cycles of escalated BEA-
COPP (P<.04).

Nearly all patients in both arms 
experienced at least 1 grade 3/4 AE. 
Grade 3/4 AEs that occurred at higher 
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rates in the standard treatment arm vs 
the experimental arm included anemia 
(69% vs 28%; P<.001), thrombocy-
topenia (66% vs 40%; P<.001), and 
febrile neutropenia (35% vs 23%; 
P<.001). Serious AEs were also more 
common in the standard treatment 
arm (27% vs 17%; P<.002), as were 
treatment-related serious AEs (47% vs 
28%; P<.001). Treatment discontinu-
ation owing to toxicity was noted in 
6.8% of patients in the standard treat-
ment arm vs 1% of those in the experi-
mental arm (P<.00001). Secondary 
primary malignancies were observed in 
2.4% vs 1.2% (P>.05).
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Improving Outcomes With Brentuximab Vedotin Plus Chemotherapy in 
Patients With Newly Diagnosed Advanced-Stage Hodgkin Lymphoma

The open-label, phase 3 ECH-
ELON-1 trial compared 6 
cycles of brentuximab vedotin 

plus AVD vs ABVD in patients with 
treatment-naive stage III/IV HL.1 Neu-
tropenia of any grade occurred in 58% 
of patients treated with brentuximab 
vedotin plus AVD vs 45% of those 
treated with ABVD. Granulocyte-
colony stimulating factor (G-CSF) was 
administered at the investigator’s dis-
cretion, with formal recommendations 
made by an independent data moni-
toring committee for patients treated 
with brentuximab vedotin plus AVD. 
Among these patients, administration 
of G-CSF as primary prophylaxis was 
associated with lower rates of grade 3 
or higher neutropenia (29% vs 70%) 
and febrile neutropenia (11% vs 21%).

Dr David Straus presented results 
of exploratory analyses comparing out-
comes in patients who received G-CSF 

primary prophylaxis vs those who did 
not.2 Among 662 patients treated 
with brentuximab vedotin plus AVD, 
83 received G-CSF primary prophy-
laxis. The median time to first use of 
G-CSF was 0.3 weeks (range, 0.1-0.7 
weeks). G-CSF primary prophylaxis 
was associated with reduced rates of 
hospitalization (29% vs 38%), neu-
tropenia of grade 3 or higher (29% vs 
70%), and febrile neutropenia of any 
grade (11% vs 21%; Figure 3). Among 
the 9 deaths in the brentuximab vedo-
tin plus AVD arm, 7 were associated 
with neutropenia, and none of these 
patients had received G-CSF primary 
prophylaxis. Peripheral neuropathy 
was observed in 57% of patients who 
received G-CSF primary prophy-
laxis vs 68% of those who did not. 
G-CSF prophylaxis reduced delays 
in the administration of brentuximab 
vedotin (35% vs 49%) and decreased  

dosage reductions (20% vs 26%).
Patients treated with G-CSF pri-

mary prophylaxis before brentuximab 
vedotin plus AVD demonstrated a 
numerically reduced risk for modified 
PFS events, both in comparison with 
patients in the same arm who did not 
receive G-CSF primary prophylaxis 
(HR, 0.737; 95% CI, 0.396-1.372) 
and in comparison with patients in 
the ABVD arm (HR, 0.586; 95% CI, 
0.317-1.081). The analysis is limited 
by the small number of patients who 
received G-CSF primary prophylaxis.

References
1. 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.
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outcomes with brentuximab vedotin (BV) plus che-
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stage Hodgkin lymphoma [ASCO abstract 7534]. J 
Clin Oncol. 2018;36(15 suppl).

ABSTRACT SUMMARY Acalabrutinib in Patients With Waldenström 
Macroglobulinemia

Acalabrutinib, a covalent inhibitor of Bruton’s tyrosine kinase, was evaluated in a 
phase 2 trial of patients with Waldenström macroglobulinemia (Abstract 7501). 
Patients with treatment-naive, relapsed or refractory disease received acalabruti-
nib at 100 mg twice daily until they developed progressive disease or intolerance. 
Among the 106 patients, 14 were treatment-naive. After a median follow-up of 
27.4 months, 72% of patients remained on therapy. The ORR was 93% (95% CI, 
66%-100%) for treatment-naive patients and 93% (95% CI, 86%-98%) for previ-
ously treated patients. No CRs were observed. The ORR was consistent across sub-
groups, including patients who had received 3 or more prior therapies (95.5%) 
and those ages 65 years and older (93.4%). The median 2-year PFS was 90.0% 
(95% CI, 47.3%-98.5%) for treatment-naive patients and 81.9% (95% CI, 72.1%-
88.5%) for patients with relapsed or refractory disease at baseline. Serious AEs 
occurred in 43% of treatment-naive patients and in 54% of those who had been 
previously treated. 
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Activity and Tolerability of the First-in-Class Anti-CD47 Antibody 
Hu5F9-G4 With Rituximab Tolerated in Relapsed/Refractory  
Non-Hodgkin Lymphoma: Initial Phase 1b/2 Results
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Figure 3.  Rates of febrile neutropenia after treatment with brentuximab vedotin plus AVD among patients who did or did not receive 
primary prophylaxis with granulocyte-colony stimulating factor. AVD, doxorubicin, vinblastine, and dacarbazine; G-PP, primary prophylaxis 
with granulocyte-colony stimulating factor. Adapted from Straus DJ et al. ASCO abstract 7534. J Clin Oncol. 2018;36(15 suppl).2

Macrophages remove patho-
gens and unwanted cells by 
detecting specific cell-sur-

face molecules that induce a signal to 
commence phagocytosis. Macrophages 
are also abundant in most tumors and 
may invoke phagocytosis in response 
to cancer cells. CD47 is an immuno-
globulin-like protein that can interact 
with SIRPα, a regulatory membrane 
glycoprotein that is expressed on mac-
rophages.1 The interaction of CD47 
with its receptor on macrophages 
inhibits phagocytosis; thus, cancer 
cells may evade phagocytosis through 
expression of CD47. CD47 expression 
has been shown to enable a human 
acute myeloid leukemia cell line to 
engraft into immunocompromised 
mice, and increased CD47 expression 
is associated with a worse prognosis 
in multiple subtypes of non-Hodgkin 

lymphoma (NHL), including B-cell 
NHL.2 An anti-CD47 monoclonal 
antibody that enables phagocytosis 
was evaluated in combination with 
rituximab for the treatment of mice 
engrafted with the human NHL 
cell line. The antibody combination 
showed synergistic efficacy, eliminat-
ing NHL cells in 60% of mice in a 
disseminated engraftment model and 
in 86% of mice in a localized engraft-
ment model. Similar results were 
obtained using xenograft models that 
were transplanted with primary diffuse 
large B-cell lymphoma (DLBCL) cells.

A humanized anti-CD47 anti-
body, Hu5F9-G4 (5F9), binds to 
CD47 with 8 nM affinity.3 The anti-
body induced potent macrophage-
mediated phagocytosis of primary 
human acute myeloid leukemia cells 
in vitro and eradicated primary human 

acute myeloid leukemia xenografts in 
a mouse model. The humanized anti-
CD47 antibody also showed synergis-
tic activity with rituximab in a mouse 
xenograft model of NHL. The synergy 
is believed to arise from the propha-
gocytic signals provided by rituximab 
through its Fc receptor, combined with 
the ability of 5F9 to intercept CD47.

The combination of 5F9 plus 
rituximab was evaluated in a phase 
1b/2 dose-escalation and expansion 
study in patients with relapsed or 
refractory B-cell NHL who required 
treatment after standard therapies.4 
The trial used a 3 + 3 dose-escalation 
design. To mitigate anemia and other 
on-target toxicities, patients received 
a priming dose of 5F9 at 1 mg/kg, 
plus higher weekly maintenance doses 
that ranged from 10 mg/kg to 30 mg/
kg. Rituximab was administered at 
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375 mg/kg weekly for cycle 1, then 
monthly for cycles 2 to 6. The trial’s 
primary endpoint was the safety, tol-
erability, and recommended phase 2 
dose of the antibody combination.

The trial enrolled 22 patients 
with DLBCL and 7 with follicular 
lymphoma. Their median age was 59 
years (range, 44-82 years), and 68% 
had stage III/IV disease. The median 
number of prior therapies was 4 
(range, 2-10), and 95% of patients 
were refractory to their prior rituximab 
regimen. Thirteen patients were treated 
at the highest dose level of 5F9, and 
the maximum tolerated dose was not 
reached. Therefore, the recommended 
phase 2 dose in combination with 
rituximab was a priming dose of 1 mg/
kg, followed by a maintenance dose of 
30 mg/kg given weekly for cycle 1 and 
every 2 weeks for subsequent cycles.

The objective response rate (ORR) 
was 50% (according to Lugano criteria). 
The change in tumor burden is shown 
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ABSTRACT SUMMARY Two Years Rituximab Maintenance Vs Observa-
tion After First-Line Treatment With Bendamustine Plus Rituximab 
in Patients With Marginal Zone Lymphoma: Results of a Prospective, 
Randomized, Multicenter Phase 2 Study (the StiL NHL7-2008 MAIN-
TAIN Trial)

Maintenance therapy with rituximab after treatment with bendamustine plus 
rituximab is the standard of care for first-line treatment of advanced indolent 
lymphomas, such as follicular lymphoma. However, rituximab maintenance is not 
commonly administered to patients with advanced marginal zone lymphoma. 
Two years of rituximab maintenance therapy was compared with observation 
after induction with bendamustine plus rituximab in patients with advanced 
marginal zone lymphoma (Abstract 7515). The patients’ median age was 65 
years (range, 25-80 years), and 78% had stage IV disease. After a median time 
of observation of 77.8 months, the 119 patients available for efficacy and safety 
analysis had an ORR of 91% after induction treatment, which included a CR rate of 
19%. The study then randomly assigned 104 patients to rituximab maintenance 
or observation. The median PFS was not reached with rituximab maintenance vs 
91.6 months with observation (HR, 0.33; 95% CI, 0.16-0.72; P=.005). The 6-year 
OS rate was similar for the 2 arms (92% with rituximab maintenance vs 86% with 
observation; HR, 0.54, 95% CI, 0.21-1.46; P=.231). Toxicities were consistent with 
prior observations, and no progressive multifocal encephalopathy was observed.
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day 1 of cycle 2, combined with 5F9 
tissue penetration observed via immu-
nohistochemical staining. 5F9 recently 
received Fast Track designation by the 
FDA for both DLBCL and follicular 
lymphoma. Phase 2 studies of 5F9 plus 
rituximab are ongoing.5
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ued treatment, with resolution of the 
AE. One patient discontinued treat-
ment owing to an AE. No autoim-
mune AEs were observed. There were 
no late safety signals, and treatment 
lasted for more than 18 months in 
some patients. 

Depending on their age, red 
blood cells express proteins that may 
induce or inhibit phagocytosis and 
lead to on-target anemia. Older red 
blood cells lose expression of CD47 
and gain expression of molecules that 
activate phagocytosis. Use of an initial 
priming dose of 5F9 results in a tem-
porary, mild decline in hemoglobin 
caused by clearance of aged red blood 
cells and temporary compensatory 
reticulocytosis. In the current study, 
hemoglobin and reticulocyte levels 
returned to baseline with continued 
5F9 treatment, after approximately 8 
weeks. The recommended phase 2 dose 
is supported by data showing a CD47 
receptor occupancy of nearly 100% on 

in Figure 4. Complete responses (CRs) 
were seen in 43% of patients with fol-
licular lymphoma and 33% of those 
with DLBCL. Efficacy was observed 
among patients who were refractory to 
a prior rituximab-containing regimen. 
Most responses were observed within 
the first 2 months of treatment. After 
a median follow-up of 6 to 8 months, 
11 patients had responded and 1 had 
developed progressive disease. In 2 
DLBCL patients, response improved 
over time, from stable disease to a CR 
in one and from a partial response 
(PR) to a CR in the other. The median 
duration of response was not reached, 
and the longest observed duration of 
response exceeded 14 months.

Most AEs were grade 1 or 2. The 
most common AEs of any grade were, 
as anticipated, on-target anemia, infu-
sion reactions, and related symptoms. 
Three patients developed dose-limiting 
toxicities. Two of these patients were 
successfully rechallenged and contin-

Brentuximab Vedotin With Chemotherapy for Stage III or IV  
Hodgkin Lymphoma: Impact of Cycle 2 PET Result on Modified 
Progression-Free Survival

The ECHELON-1 trial com-
pared 6 cycles of brentuximab 
vedotin plus AVD vs ABVD 

in patients with treatment-naive, stage 
III/IV HL.1 Interim PET imaging has 
been validated for response assessment 
in HL patients. A Deauville score of 3 
or lower was considered PET-negative, 
and a score of 4 or 5 was PET-posi-
tive.2-4 In a previous study of ABVD 
chemotherapy, PET2-positivity was 
prognostic for a reduced PFS.5 

A post-hoc analysis of results from 
the ECHELON-1 trial evaluated clini-
cal characteristics and modified PFS 
outcomes based on PET2 results as 
determined by an independent review 

facility.6 Patients with a Deauville score 
of 5 at PET2 were allowed to switch to 
an alternative therapy at the physician’s 
discretion. Rates of PET2 negativity 
were 89% (588/664) with brentux-
imab vedotin plus AVD and 86% 
(577/670) with ABVD. A positive 
PET2 result was seen in 7% of patients 
(47/644) treated with brentuximab 
vedotin plus AVD and in 9% (58/670) 
of those treated with ABVD. PET2 
status was not available for 64 patients, 
and 5 patients had a Deauville score of 
5 and switched to a different therapy. 
Patient characteristics were generally 
similar in both arms, regardless of 
PET2 status. 

Among patients treated with 
brentuximab vedotin plus AVD, the 
estimated 2-year modified PFS was 
85.2% for those who were PET2-
negative vs 57.5% for those who were 
PET2-positive (HR, 3.382; 95% CI, 
2.033-5.625; P<.001). In the ABVD 
arm, the estimated 2-year modified 
PFS was 80.9% for PET2-negative 
patients vs 42.0% for PET2-positive 
patients (HR, 4.793; 95% CI, 3.229-
7.118; P<.001). The modified PFS was 
numerically superior with brentuximab 
vedotin plus AVD vs ABVD among 
PET2-negative patients (85.2% vs 
80.9%; P=.070) and PET2-positive 
patients (57.5% vs 42.0%; P=.089; 
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Figure 5), but the comparisons did not 
reach statistical significance.

References
1. 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.
2. Barrington SF, Kirkwood AA, Franceschetto A, et 
al. PET-CT for staging and early response: results from 
the Response-Adapted Therapy in Advanced Hodgkin 
Lymphoma study. Blood. 2016;127(12):1531-1538.
3. Barrington SF, Mikhaeel NG, Kostakoglu L, et al. 
Role of imaging in the staging and response assessment 
of lymphoma: consensus of the International Confer-
ence on Malignant Lymphomas Imaging Working 
Group. J Clin Oncol. 2014;32(27):3048-3058.
4. Meignan M, Gallamini A, Meignan M, Gallamini A, 
Haioun C. Report on the First International Workshop 
on Interim-PET-Scan in Lymphoma. Leuk Lymphoma. 
2009;50(8):1257-1260.
5. Gallamini A, Hutchings M, Rigacci L, et al. Early 
interim 2-[18F]fluoro-2-deoxy-D-glucose positron 
emission tomography is prognostically superior to 
International Prognostic Score in advanced-stage 
Hodgkin’s lymphoma: a report from a joint Italian-
Danish study. J Clin Oncol. 2007;25(24):3746-3752.
6. Chen RW, Ansell SM, Gallamini A, et al. Brentux-
imab vedotin with chemotherapy for stage III or IV 
Hodgkin lymphoma (HL): impact of cycle 2 PET result 
on modified progression-free survival (mPFS) [ASCO 
abstract 7539]. J Clin Oncol. 2018;36(15 suppl).

ABSTRACT SUMMARY Acalabrutinib Alone or in Combination With 
Rituximab in Follicular Lymphoma

Acalabrutinib was evaluated with or without rituximab in a phase 1b/2 study of 
patients with follicular lymphoma (Abstract 7549). The study enrolled 13 patients 
with newly diagnosed follicular lymphoma and 27 with relapsed or refractory 
disease. All treatment-naive patients received the 2-drug combination. Previ-
ously treated patients were randomly assigned to acalabrutinib monotherapy 
or acalabrutinib plus rituximab. The median follow-up was 26.0 months (range, 
3.7-27.2 months) for the treatment-naive cohort and 7.6 months (range, 0.7-26.7 
months) for patients with relapsed or refractory disease. Among the 40 patients 
across all cohorts, the most common AEs of any grade were fatigue (48%), head-
ache (43%), and diarrhea (40%). The most common grade 3 AEs were hyperten-
sion (8%), increased alanine transaminase (5%), increased aspartate transaminase 
(5%), and cellulitis (5%). One grade 4 AE of neutropenia was reported, and serious 
AEs occurred in 18% of patients. The ORR was 92% in treatment-naive patients. In 
patients with relapsed or refractory disease, the ORR was 33% with acalabrutinib (100 
mg twice daily) vs 38% with acalabrutinib plus rituximab. The median duration of 
response was not reached for any of the 3 cohorts. Among patients with relapsed or 
refractory disease, the median PFS was 12.0 months with acalabrutinib monotherapy 
vs 8.3 months with the 2-drug combination. The median PFS was not reached for 
treatment-naive patients in either cohort.
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Figure 5.  Modified PFS in a study of A+AVD vs ABVD per analysis from an independent review facility in PET2-positive patients. One 
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brentuximab vedotin, doxorubicin, vinblastine, and dacarbazine; ABVD, doxorubicin, bleomycin, vinblastine, and dacarbazine; HR, hazard 
ratio; PET2, positron emission tomography imaging performed after treatment cycle 2; PFS, progression-free survival. Adapted from Chen 
RW et al. ASCO abstract 7539. J Clin Oncol. 2018;36(15 suppl).6
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successfully manufactured for 99% of 
enrolled patients, and 91% of enrolled 
patients received treatment. Among 
the 108 patients in phase 1 or 2 of 
ZUMA-1 (at a data cutoff of August 
17, 2017), the minimum follow-up 
was 12 months and the median follow-
up was 15.4 months.3 The long-term 
follow-up analysis showed an ORR 
of 82% and a CR rate of 58%, with 
ongoing responses in 42% of patients. 
The median OS was not reached. The 
median duration of response was 11.1 
months (95% CI, 3.9 months to not 
reached). Grade 3 or higher AEs of 
interest included cytokine release syn-
drome (12%) and neurologic events 
(31%).

A retrospective analysis of the 
phase 2 ZUMA-1 data was conducted 
to evaluate whether the time to 
response and PR and CR at month 3 
after treatment were prognostic factors 
for PFS.4 The study was prompted by 
the fact that over half of the progres-
sion events in ZUMA-1 had occurred 
by month 3 after the CAR T-cell 
infusion. Among the 84 patients who 
had a PR or CR, the median time to 
response was 1 month (range, 0.8-14.8 
months) overall, and 1 month (range, 
0.8-12.3 months) for patients who 
achieved a CR (Figure 6). Among the 
44 patients with a PR, 18 (42%) con-
verted to a CR. Although many of the 
patients with a PR converted to a CR 
by month 3, conversions from a PR to 
a CR were observed up to 12 months 
after the CAR T-cell infusion.

Among the 101 patients in the 
phase 2 study, the median age was 58 
years (range, 23-76 years), two-thirds 
were male, and 85% had stage III/
IV disease. Most patients (69%) had 
received 3 or more prior therapies. 
Among the patients with a response at 
3 months, 9 had a PR and 42 had a 

Durability of Response in ZUMA-1, the Pivotal Phase 2 Study of 
Axicabtagene Ciloleucel in Patients With Refractory Large B-Cell 
Lymphoma

The phase 1 portion of the study 
included 7 patients and yielded an 
ORR of 71% and a CR rate of 57%.2

The phase 2 portion of the trial 
enrolled 101 patients into 2 cohorts: 
those with refractory DLBCL (n=77) 
and those with refractory transformed 
follicular lymphoma or primary medi-
astinal B-cell lymphoma (n=24). Key 
eligibility criteria included aggressive 
B-cell lymphoma; no response to the 
most recent chemotherapy, or relapse 
within 12 months of an autologous 
stem cell transplant (SCT); and 
prior treatment with an anti-CD20 
monoclonal antibody and an anthra-
cycline. Patients received 3 days of 
a conditioning regimen consisting 
of cyclophosphamide (500 mg/m2) 
plus fludarabine (30 mg/m2). The 
axicabtagene ciloleucel dose was 2 × 
106 CAR T cells/kg. CAR T cells were 

ABSTRACT SUMMARY Immune Toxicity in Post Autologous Transplant 
Patients Treated With Brentuximab Vedotin in Combination With 
Immune Checkpoint Blockade

Data from the E4412 study (A Phase I Study With an Expansion Cohort of the 
Combinations of Ipilimumab, Nivolumab, and Brentuximab Vedotin in Patients 
With Relapsed/Refractory Hodgkin Lymphoma) were examined to assess the 
relationship between the use of checkpoint blockade after SCT and subsequent 
immunologic toxicity (Abstract 7538). Eighteen patients had undergone prior 
SCT (15 autologous and 3 allogeneic). Ten patients were treated with ipilimumab 
plus brentuximab vedotin (arms A-C), and 8 were treated with nivolumab plus 
brentuximab vedotin (arms D-F). The baseline demographic characteristics were 
similar for both patient cohorts. For patients in arms A to C, rates of grade 4 tox-
icity were 0% for those who had undergone SCT vs 4% for the overall cohort. 
Other toxicities that were higher in the overall cohort included grade 3 rash (39% 
vs 20%), allergic reaction (39% vs 20%), grade 1/2 diarrhea (69% vs 50%), and 
eye disorders (13% vs 10%). The rate of grade 2 rash was higher in the post-SCT 
patients (70% vs 39%). For patients in arms D, E, and F, rates of grade 4 or 5 toxic-
ity were 16% for post-SCT patients vs 21% for the overall cohort of 19 patients. 
Rates of grade 4/5 pneumonitis were 16% for post-SCT patients vs 10% for the 
overall cohort, and grade 3 typhlitis was observed in 16% vs 5%, respectively.

Axicabtagene ciloleucel is an 
autologous anti-CD19 chi-
meric antigen receptor (CAR) 

T-cell therapy designed to increase the 
T-cell response against tumor cells.1 
The CAR construct consists of an anti-
CD19 single-chain variable domain, 
a CD28 transmembrane domain, a 
CD28 costimulatory domain, and 
the CD3ζ T-cell receptor signaling 
domain. CD19 is a transmembrane 
glycoprotein that is expressed on the 
vast majority of normal and neoplastic 
B cells. The phase 1/2 ZUMA-1 trial 
(A Phase 1-2 Multi-Center Study 
Evaluating Axicabtagene Ciloleucel in 
Subjects With Refractory Aggressive 
Non-Hodgkin Lymphoma) evaluated 
CAR T-cell therapy in patients with 
refractory NHL, including DLBCL, 
transformed follicular lymphoma, and 
primary mediastinal B-cell lymphoma. 
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ABSTRACT SUMMARY Dose-Adjusted EPOCH-R With High-Dose 
Methotrexate for Newly Diagnosed Stage II-IV CD5-Positive Diffuse 
Large B-Cell Lymphoma: Primary Analysis of the PEARL5 Study

Approximately 5% to 10% of DLBCL patients have CD5-positive disease, which is 
associated with aggressive clinical features and increased rates of central nervous 
system relapse. Standard immunochemotherapy yields reduced rates of survival 
in patients with CD5-positive DLBCL compared with CD5-negative DLBCL. The 
multicenter, phase 2 PEARL5 study (A Phase II Trial of DA-EPOCH and Rituximab 
With HD-MTX Therapy for Newly-Diagnosed DLBCL With CD5 Expression) evalu-
ated dose-adjusted etoposide, prednisone, vincristine, cyclophosphamide, doxo-
rubicin, and rituximab (DA-EPOCH-R) with high-dose methotrexate in 47 patients 
with newly diagnosed, CD5-positive, stage II to IV DLBCL (Abstract 7561). Patients 
had a median age of 62 years (range, 37-74 years), and 53% had stage III/IV dis-
ease. After a median follow-up of 3.1 years (range, 2.0-4.9 years), the 2-year PFS 
rate was 79% (95% CI, 64%-88%). The result was superior to the historical control 
of 51% with rituximab plus chemotherapy. The 2-year OS rate was 79% (95% CI, 
76%-95%). All 4 of the patients (9%) who experienced central nervous system 
relapse had activated B-cell type DLBCL. One of these patients had primary tes-
ticular DLBCL, and the other 3 experienced central nervous system relapse prior 
to administration of high-dose methotrexate. The time to central nervous system 
relapse ranged from 0.1 to 1.3 years, and survival ranged from 0.5 to 2.3 years.
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Figure 6. Time to objective response and complete response in a study of axicabtagene ciloleucel. CR, complete response; PR, partial 
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CR. Patients with a PR or CR shared 
similar characteristics, including the 
median number of prior therapies 
and the tumor burden. Kaplan-Meier 
analysis was conducted to determine 
the PFS rate for patients with a PR vs 
those with a CR at month 3 after treat-
ment. The analysis yielded similar PFS 
rates for both groups. For patients with 
a CR at month 3, the median PFS was 
not reached (95% CI, not reached to 
not reached). For patients with a PR 
at month 3, the median PFS was also 
not reached (95% CI, 4.4 months to 
not reached). Among the patients with 
a PR or CR at month 3, the likelihood 
of maintaining that response at month 
12 was 78% (95% CI, 36%-94%) and 
79% (95% CI, 63%-88%), respectively.

Rates of grade 3 or higher AEs 
were 100% in patients who achieved a 
PR at month 3 after CAR T-cell infu-
sion and 93% in those with a CR at 
this time. In comparison, the rate was 
97% in the overall study population. 
Cytokine release syndrome of grade 3 
or higher occurred in 0% of the PR 
group, 12% of the CR group, and 
12% of the 101 patients included in 
the phase 2 portion of the trial. Neuro-

logic events of grade 3 or higher were 
observed in 33% of patients with a PR 
at month 3, 36% of those with a CR at 
month 3, and 29% of the overall study 

population. The safety results led to 
the adoption of guidelines that recom-
mend earlier intervention for cytokine 
release syndrome.5
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Long-Term Follow-Up of Brentuximab Vedotin ± Dacarbazine as  
First-Line Therapy in Elderly Patients With Hodgkin Lymphoma

Clinical trials of treatment-
naive HL patients commonly 
exclude those who are ages 

60 years or older. Compared with 
younger patients, elderly patients 
have an inferior prognosis, with a 
shorter survival and inferior outcome 
after first-line treatment. Dr Jonathan 
Friedberg presented 3-year follow-up 
results from a nonrandomized, open-
label, phase 2 study that evaluated 
brentuximab vedotin (1.8 mg/kg, 
day 1) for up to 16 cycles with or 
without dacarbazine (375 mg/m2, 
day 1) for up to 12 cycles.1 The trial 

enrolled patients with classical HL, 
but excluded those with nodular lym-
phocyte-predominant HL. Patients 
were treatment-naive and ages 60 
years or older. They had measurable 
disease and an Eastern Cooperative 
Oncology Group performance status 
of 0 to 3. Patients were ineligible for 
conventional first-line combination 
therapy or declined this treatment. 
The primary endpoint was the ORR.2

In this study, 49 patients received 
at least 1 dose of brentuximab vedotin, 
either as monotherapy (n=27) or with 
dacarbazine (n=22). In the monother-

apy arm, 52% of patients were ineli-
gible for conventional chemotherapy, 
63% had stage III/IV disease, and 22% 
had extranodal involvement. Among 
patients in the combined treatment 
arm, 86% were ineligible for conven-
tional chemotherapy, 73% had stage 
III/IV disease, and 41% had extrano-
dal involvement. Comorbidities and 
functional status were generally similar 
in both arms.

The median observation time was 
42.6 months (range, 4.6-56.3 months) 
for the monotherapy patients and 37.8 
months (range, 14.8-44.8 months) 
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for the combination therapy patients. 
The estimated 3-year PFS was 34% 
(95% CI, 16%-53%) vs 52% (95% 
CI, 26%-73%), respectively (Figures 
7 and 8). The estimated 3-year OS 
was 71% (95% CI, 49%-85%) with 
monotherapy vs 90% (95% CI, 65%-
97%) with the combination.

The median time to resolution of 
associated symptoms was 15.0 weeks 
with monotherapy vs 3.6 weeks with 
the combination. However, peripheral 
neuropathy symptoms improved more 

quickly in the monotherapy arm (8.9 
vs 14.0 weeks). 

The median number of treatment 
cycles was 8 (range, 3-23) in the bren-
tuximab vedotin monotherapy arm vs 
12.5 (range, 2-27) in the combination 
arm. Treatment-emergent peripheral 
neuropathy events of any grade were 
observed in 89% vs 86%, respec-
tively.3,4 Grade 3 peripheral neuropa-
thy events occurred in 27% to 30% of 
patients in the 2 arms, and no grade 4 
events were reported.

References
1. Friedberg JW, Forero-Torres A, Holkova B, et 
al. Long-term follow-up of brentuximab vedotin ± 
dacarbazine as first line therapy in elderly patients with 
Hodgkin lymphoma [ASCO abstract 7542]. J Clin 
Oncol. 2018;36(15 suppl).
2. Cheson BD, Pfistner B, Juweid ME, et al; Interna-
tional Harmonization Project on Lymphoma. Revised 
response criteria for malignant lymphoma. J Clin 
Oncol. 2007;25(5):579-586.
3. Forero-Torres A, Holkova B, Goldschmidt J, et al. 
Phase 2 study of frontline brentuximab vedotin mono-
therapy in Hodgkin lymphoma patients aged 60 years 
and older. Blood. 2015;126(26):2798-2804.
4. Friedberg JW, Forero-Torres A, Bordoni RE, et al. 
Frontline brentuximab vedotin in combination with 
dacarbazine or bendamustine in patients aged ≥60 years 
with HL. Blood. 2017;130(26):2829-2837.

90
80
70
60
50
40
30
20
10

0

Pa
tie

nt
s 

Fr
ee

 o
f P

D
 o

r D
ea

th
 (%

)

0     2     4     6     8   10   12  14   16  18  20   22  24   26  28   30   32  34   36  38   40  42   44  46  48   50   52  54   56  58

Time (months)

100

                                                N         Events    Median (months)
OS BV + Dacarbazine    22             3                    –
PFS BV + Dacarbazine  21             8                    –
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Cost-Effectiveness Analysis of Brentuximab Vedotin With 
Chemotherapy in Newly Diagnosed Stage III/IV Hodgkin Lymphoma

In the ECHELON-1 trial, AVD plus 
brentuximab vedotin improved 
survival and response outcomes vs 

standard ABVD, while also reducing 
rates of pulmonary toxicity.1 A Markov 
decision-analytic model based on data 
from ECHELON-1 evaluated whether 
substitution of brentuximab vedotin 
for bleomycin in the ABVD regimen 
is cost-effective for patients with newly 
diagnosed stage III/IV HL.2 Patients 

with previously untreated stage III/IV 
HL were included in a transition state 
model, which used 3-month length 
cycles, a lifetime horizon, and standard 
3% future discounting. Transition 
probabilities and utilities were assessed 
using data from ECHELON-1 and 
previously published studies. The 
2017 Medicare fee schedule and per-
tinent peer-reviewed medical literature 
were used to estimate baseline medi-

cal costs. Quality-adjusted life-years, 
incremental cost-effectiveness ratios, 
and lifetime direct health care costs 
were calculated for brentuximab 
vedotin plus AVD vs ABVD from a 
societal perspective within the United 
States. Drug calculations accounted 
for unused drug by rounding up to the 
next full single-use vial. The robustness 
of conclusions was tested using 1-way, 
probabilistic, and scenario analyses. 
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The model was used to estimate bren-
tuximab vedotin price reductions that 
would lead to cost-effectiveness with 
indication-specific pricing.

The model showed improved 
long-term clinical outcomes with 
brentuximab vedotin plus AVD com-
pared with ABVD, and an average 
gain of 1.34 life-years. Treatment with 
the brentuximab vedotin combination 
was associated with an incremental 
cost-effectiveness ratio of $317,254 
per quality-adjusted life-year gained. 
Eliminating the need for growth fac-
tor support with brentuximab vedotin 
plus AVD yielded an incremental 
cost-effectiveness ratio of $249,640 
per quality-adjusted life-year. Lifetime 
costs were estimated at $184,291 for 
ABVD and $361,137 for brentux-
imab vedotin plus AVD. The analysis 
assumed a current price of $6970 per 
50 mg vial of brentuximab vedotin. 
With indication-specific pricing, the 
acquisition costs for brentuximab 
vedotin used for first-line treatment 
would have to be reduced by 56% 
(to $3023 per vial) to achieve a cost 
of $150,000 per quality-adjusted 
life-year and by 73% (to $1848 per 
vial) to reduce the cost to $100,000 
per quality-adjusted life-year (Figure 
9). Limitations to the study included 
the fact that, as in ECHELON-1, 
the model did not include alterations 
to first-line therapy based on interim 
PET results. In addition, the analysis 
evaluated only direct health care costs, 
without addressing the potential 
economic benefits that result from 
improved survival in a relatively young 
population.
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ABSTRACT SUMMARY Randomized Phase 2 Trial of Polatuzumab 
Vedotin With Bendamustine and Rituximab in Relapsed/Refractory FL 
and DLBCL

A randomized phase 2 trial investigated bendamustine and rituximab with or 
without polatuzumab vedotin in patients with relapsed or refractory DLBCL 
or grade 1, 2, or 3a follicular lymphoma (Abstract 7507). The study randomly 
assigned 80 patients with follicular lymphoma and 80 patients with DLBCL to the 
treatment arms. In follicular lymphoma patients, the ORR was 73% with benda-
mustine plus rituximab vs 77% with the polatuzumab vedotin combination. The 
median PFS was similar for both treatments (17.0-17.3 months; HR, 0.80). One-
year PFS was 72% for bendamustine plus rituximab vs 84% for the polatuzumab 
vedotin combination. In patients with DLBCL, the ORR was 18% with bendamus-
tine plus rituximab vs 45% when polatuzumab vedotin was added to treatment 
(P=.008), and the CR rate was 15% vs 40%, respectively (P=.012). Median PFS 
was significantly longer with the polatuzumab vedotin combination (6.7 vs 2.0 
months; HR, 0.31; 95% CI, 0.18-0.55; P<.0001), as was median OS (11.8 vs 4.7 
months; HR, 0.35; 95% CI, 0.19-0.67; P=.0008). In the overall study population, 
the most common AEs of grade 3 to 5 in the polatuzumab vedotin combination 
arm were cytopenias, febrile neutropenia, and infections. Serious AEs occurred 
more frequently in patients treated with the polatuzumab vedotin combination 
(55% vs 33%), and most commonly included infections (23% vs 18%) and febrile 
neutropenia (12% vs 3%). Rates of grade 5 AEs were similar (12% vs 11%). 
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Highlights in Lymphoma From the 2018 American Society  
of Clinical Oncology Annual Meeting: Commentary
Robert W. Chen, MD 
Assistant Professor, Department of Hematology and Hematopoietic Cell Transplantation 
City of Hope 
Duarte, California

The 2018 American Society 
of Clinical Oncology annual 
meeting featured sev eral imp-

ortant abstracts on the man age ment 
of lymphoma. Analyses of the ECHE-
LON-1 trial (Phase 3 Front line Therapy 
Trial in Patients With Advanced Classi-
cal Hodgkin Lymphoma) provided fur-
ther insight into the use of brentuximab 
vedotin plus chemotherapy. Other 
studies eval uated the use of positron 
emission tomography (PET) to deesca-
late therapy after bleomycin, etoposide, 
dox orubicin, cyclophosphamide, vin -
cris tine, procarbazine, and pred ni sone 
(BEACOPP) and provided new data on  
chimeric antigen receptor (CAR) T-cell 
therapy and novel treatments.

Hodgkin Lymphoma

ECHELON-1
Dr Radhakrishnan Ramchandren pre-
sented an analysis of the North Amer-
ican population in the ECHELON-1 
trial, which eval uated brentuximab 
vedotin plus chem o therapy in patients 
with newly diag nosed Hodgkin lym-
phoma.1 Overall results from the trial, 
published in 2017, showed a modi-
fied progression-free survival (PFS) 
of 82.1% with brentuximab vedotin 
plus chemotherapy vs 77.2% with the 
control treatment of doxorubicin, bleo-
mycin, vinblastine, and dacarbazine 
(ABVD), a difference of 4.9% (hazard 
ratio for an event of progression, death, 
or modified progression, 0.77; 95% 
CI, 0.60-0.98; P=.04).2 ECHELON-1 
enrolled approximately 1300 patients, 
of whom 500 lived in North America. 
Among these patients, half were treated 
with brentuximab vedotin plus doxo-
rubicin, vinblastine, and dacarbazine 
(AVD) and the other half received 

ABVD. The arms were well-balanced 
in terms of stage 3 or 4 disease, age, 
and International Prognostic Score. 
The analysis showed that the patients 
in North America did much better 
with brentuximab vedotin. The 2-year 
modified PFS, as assessed by an inde-
pendent review facility, was 84.3% in 
patients receiving brentuximab vedotin 
plus AVD vs 73.7% in those receiving 
ABVD. This difference of 11.6% was 
statistically significant and dramatically 
different from that seen in the overall 
study population. Another important 
finding was the rate of 2-year PFS as 
assessed by the investigators, which 
was 88.1% with brentuximab vedotin 
plus AVD vs 76.4% with ABVD, a 
statistically significant difference of 
11.7%. The presentation did not offer 
speculation as to why patients in North 
America did much better with brentux-
imab vedotin plus AVD vs ABVD.

I presented another subanalysis 
of the ECHELON-1 study. These 
data focused on the impact of cycle 2 
PET (PET2) results on modified PFS 
in patients with stage 3 or 4 Hodgkin 
lymphoma treated with brentuximab 
vedotin plus chemotherapy.3 It is 
known that patients treated with 
ABVD who are PET-positive after 2 
cycles of therapy will not do well.4 In 
ECHELON-1, outcomes to 6 cycles 
of ABVD according to PET2 results 
were similar to historical rates. The 
modified 2-year PFS was 42.0% among 
PET-positive patients vs 80.9% for 
PET-negative patients. After 2 cycles 
of brentuximab vedotin plus AVD, 
the modified 2-year PFS was 57.5% 
in the PET-positive group vs 85.2% in 
the PET-negative patients. Although 
this difference was not statistically 
significant, there appears to be an 

advantage to brentuximab vedotin plus 
AVD in PET2-positive patients. 

Previously, one way to improve 
outcome in PET2-positive patients 
was to escalate therapy from ABVD 
to escalated BEACOPP after PET2. 
However, BEACOPP is associated 
with significant hematologic and 
infectious toxicities.5 In a trial from the 
Southwest Oncology Group (SWOG), 
escalation of therapy resulted in a 
2-year PFS of approximately 60%.6 
Based on this analysis of the ECH-
ELON-1 trial, it may be possible to 
avoid escalated BEACOPP after PET2 
by starting therapy with brentuximab 
vedotin plus AVD.

Another analysis of the ECH-
ELON-1 trial, presented by Dr David 
Straus, evaluated the use of granulocyte-
colony stimulating factor (G-CSF) 
prophylaxis among patients treated 
with brentuximab vedotin.7 The design 
of ECHELON-1 did not mandate 
prophylactic G-CSF at initiation. Treat-
ment with traditional ABVD also does 
not require primary G-CSF prophylaxis. 
During the trial, however, increased 
rates of febrile neu tropenia in the 
experimental arm led to the recommen-
dation of primary G-CSF prophylaxis. 
Eighty-three patients rec eived primary 
G-CSF pro phyl axis, and 453 did not. 
Most patients received the short-acting, 
nontabulated formulation. After insti-
tution of pri mary G-CSF pro phylaxis, 
the rate of neutropenia decreased from 
73% to 35%, and the rate of grade 3 or 
higher neutropenia dropped from 70% 
to 29%. Grade 4 neutropenia decreased 
from 51% to 22%. Most importantly, 
febrile neutropenia decreased from 21% 
to 11%. During cycle 1, febrile neutro-
penia decreased from 11% to 1%.

An interesting observation was 
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that patients who received primary 
G-CSF prophylaxis had far fewer 
dose delays of brentuximab vedotin 
plus AVD compared with patients 
without prophylaxis, at 35% vs 49%. 
This difference could explain the 
improvement in PFS seen with pri-
mary G-CSF prophylaxis. The 2-year 
modified PFS was 84.6% with primary 
G-CSF prophylaxis vs 81.7% without. 
(In comparison, the 2-year modified 
PFS was 77.2% in the ABVD arm.) 
Patients who received primary G-CSF 
prophylaxis had fewer dose delays and 
experienced less toxicity, and therefore 
they could tolerate more treatment 
administered on time, possibly leading 
to better outcomes.

Use of PET Scans to 
Deescalate BEACOPP
Dr Olivier Casasnovas presented the 
final analysis of the AHL2011 LYSA 
trial (Advanced Hodgkin Lymphoma 
2011 Lymphoma Study Association), 
which evaluated whether results from 
PET scans can be used to deescalate 
therapy after escalated BEACOPP.8 
Outside the United States, one 
standard treatment for patients with 
advanced-stage Hodgkin lymphoma 
is escalated BEACOPP.9 The associ-
ated toxicity,5 however, has prompted 
evaluation of other strategies. In the 
AHL2011 LYSA trial, patients who 
were PET-negative after 2 cycles of 
escalated BEACOPP could downgrade 
to ABVD. In the standard arm, the 
interim PET result did not impact 
treatment; patients received 6 cycles 
of escalated BEACOPP. The Deauville 
score was used to categorize the scans, 
with scores of 1, 2, or 3 as negative and 
scores of 4 or 5 as positive. Overall, 
the PET2-negative rate was 87%. The 
4-year PFS was 87.1% among patients 
in the experimental arm, in which 
the PET result was used to deescalate 
therapy, vs 87.4% in the standard arm, 
in which patients received 6 cycles of 
escalated BEACOPP. There was also 
no significant difference between the 
rates of 4-year overall survival, which 
were 97.1% vs 96.9%, respectively. 

The study therefore showed that dees-
calation of therapy based on a PET 
scan did not reduce PFS or overall 
survival. As expected, safety improved 
in the PET-driven arm, with decreased 
rates of anemia, feb rile neutropenia, 
thrombocytopenia, infec tion, and 
sepsis. These patients also showed 
improvement in the rates of serious 
adverse events and secondary primary 
malignancies.

Non-Hodgkin Lymphoma
Polatuzumab Vedotin
Polatuzumab vedotin is an antibody 
drug conjugate targeting lymphomas 
that express CD79b, such as follicular 
lymphoma and DLBCL. A phase 1 trial 
showed high response rates with this 
drug as a single agent in patients with 
relapsed or refractory non-Hodgkin 
lymphoma (NHL) and chronic lym-
phocytic leukemia.10 Dr Laurie Sehn 
reported the results of a randomized 
phase 2 trial evaluating the addition of 
polatuzumab vedotin to bendamustine 
and rituximab in patients with refrac-
tory follicular lymphoma or diffuse 
large B-cell lymphoma (DLBCL).11 
The primary endpoint was the rate of 
complete response as assessed by an 
independent review facility. The addi-
tion of polatuzumab vedotin did not 
improve outcome among patients with 
follicular lymphoma. Improvement was 
seen, however, in the DLBCL cohort. 
The overall response rate was 45% with 
the addition of polatuzumab vedotin vs 
18% with bendamustine and rituximab 
alone. The complete response rate was 
also higher with polatuzumab vedotin, 
at 40%, vs 15% with bendamustine 
and rituximab alone. The median PFS 
was 6.7 months vs 2.0 months, respec-
tively, and the overall survival was 11.8 
months vs 4.7 months. Based on these 
data, polatuzumab vedotin received 
breakthrough therapy designation and 
priority medicine designation by the US 
Food and Drug Administration (FDA) 
and European Medicines Agency for 
relapsed/refractory DLBCL. This agent 
could soon become an option for these 
patients.

A phase 1b study presented by Dr 
Ranjana Advani evaluated the first-in-
class, anti-CD47 antibody known as 
5F9 in combination with rituximab 
in patients with relapsed/refractory 
NHL.12 CD47 is a “do not eat me” 
signal on cancer cells that prevents 
macrophages, a component of the 
innate immune system, from destroy-
ing the cells. When macrophages 
encounter CD47, they leave the cell 
intact. Among patients with DLBCL, 
those with low CD47 expression have 
better outcomes than those with high 
expression.13

Preclinical studies of NHL xeno-
graft models found synergy between 
5F9 and rituximab in inducing remis-
sions.13,14 This phase 1 trial evaluated 3 
different doses of 5F9 in combination 
with rituximab. Patients had relapsed/
refractory DLBCL or follicular lym-
phoma. The study found that 5F9 was 
safe through cohort 3, which evaluated 
a priming dose of 1 mg/kg, followed by 
a 30 mg/kg maintenance dose weekly 
for cycle 1, and then every 2 weeks for 
cycle 2 and subsequent treatment. This 
regimen became the recommended 
phase 2 dose.

The treatment was well-tolerated. 
Most adverse events were grade 1 or 
2. The most common adverse events 
were, as expected, on-target anemia 
and infusion reaction. For all patients, 
the overall response rate was 50%, with 
a complete response rate of 36%. These 
rates were 40% and 33%, respectively, 
in the DLBCL cohort, and 71% and 
43% in those with follicular lym-
phoma. Some durable responses were 
seen. 5F9 has received fast-track des-
ignation by the FDA for both DLBCL 
and follicular lymphoma.

Acalabrutinib
Dr Roger Owen presented results 
from a phase 2 trial of acalabrutinib 
in patients with relapsed/refractory or 
treatment-naive Waldenström mac-
ro globulinemia.15 Acalabrutinib is 
a newer-generation Bruton tyrosine 
kinase (BTK) inhibitor with highly 
selective, potent activity. It is more 
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Center Study Evaluating Axicabtagene 
Ciloleucel in Subjects With Refractory 
Aggressive Non-Hodgkin Lymphoma) 
evaluated the CAR T-cell therapy axi-
cabtagene ciloleucel in patients with 
relapsed/refractory DLBCL. The trial 
met its primary endpoint, with an 
objective response rate of 82%.18 The 
complete response rate was 54%. Based 
on these results, axicabtagene ciloleucel 
was approved by the FDA in this set-
ting. Dr Frederick Locke presented a 
long-term analysis of ZUMA-1.19 It 
was known that patients with a com-
plete response did well. In contrast, 
among patients with a partial response, 
the response was not durable. In some 
cases, a partial response converted to 
a complete response. The long-term 
analysis found that 42% of patients 
had ongoing responses. The study also 
found that the PFS at 3 months is a 
predictor of long-term outcome; the 
response can be durable in patients 
who maintain a response at 3 months. 
Patients who do not have a response at 
3 months are unlikely to stay in remis-
sion. This analysis therefore introduces 
3-month PFS as an important clinical 
marker for these patients.
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Dr Chen is a member of the speakers 
bureau of Seattle Genetics and a consul-
tant for Seattle Genetics and Acerta.
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selective for BTK than ibrutinib, an 
approved BTK inhibitor with dem-
onstrated activity in Waldenström 
macroglobulinemia. In the study by 
Dr Owen, the overall response rate 
was 93%, and 80% of patients had a 
major response (defined as a partial 
response or better). In the treatment-
naive population, the overall response 
rate was 93%, with a major response 
rate of 79%. The median duration 
of response was not reached. At 24 
months, responses were maintained in 
82% of the relapsed/refractory patients 
and 90% of the treatment-naive popu-
lation. The 24-month PFS was 82% vs 
90%, respectively.

Acalabrutinib was well-tolerated, 
with no unexpected toxicities. Most 
adverse events were grade 1 or 2, and 
the most common included headaches, 
diarrhea, contusions, dizziness, and 
fatigue. A key event of clinical interest 
was atrial fibrillation, which occurred in 
4 patients with relapsed/refractory dis-
ease and 1 patient with treatment-naive 
disease. During treatment, patients’ 
hemoglobin improved and immuno-
globulin M decreased, which would be 
expected. In conclusion, acalabrutinib 
monotherapy was highly effective in 
patients with relapsed/refractory or 
treatment-naive Waldenström macro-
globulinemia. The responses appeared 
to be durable. 

 
Rituximab Maintenance 
Dr Mathias Rummel presented data 
from a study of patients with marginal 
zone lymphoma who were treated with 
rituximab and bendamustine, and then 
randomly assigned to placebo or ritux-
imab maintenance.16 Maintenance 
rituximab improved PFS compared 
with placebo, with a hazard ratio of 
0.33 and a P value of .00005. Previous 
studies showed that rituximab mainte-
nance improved PFS in patients with 
follicular lymphoma,17 and this new 
trial now provides data for marginal 
zone lymphoma.

Axicabtagene Ciloleucel
The ZUMA-1 trial (A Phase 1-2 Multi-




