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Effective and tolerable treatments are needed for older patients with 
classical Hodgkin lymphoma. We report results for older patients 
with classical Hodgkin lymphoma treated in the large phase III 

ECHELON-1 study of frontline brentuximab vedotin plus doxorubicin, 
vinblastine, and dacarbazine (A+AVD) versus doxorubicin, bleomycin, 
vinblastine, and dacarbazine (ABVD). Modified progression-free survival 
per independent review facility for older versus younger patients (aged 
≥60 vs. <60 years) was a pre-specified subgroup analysis; as the ECHE-
LON-1 study was not powered for these analyses, reported P-values are 
descriptive. Of 1,334 enrolled patients, 186 (14%) were aged ≥60 years 
(A+AVD: n=84, ABVD: n=102); results below refer to this age group. 
Modified progression-free survival per independent review facility was 
similar in the two arms at 24 months (A+AVD: 70.3% [95% confidence 
interval (CI): 58.4–79.4], ABVD: 71.4% [95% CI: 60.5–79.8], hazard ratio 
(HR)=1.00 [95% CI: 0.58–1.72], P=0.993). After a median follow-up of 
60.9 months, 5-year progression-free survival per investigator was 
67.1% with A+AVD versus 61.6% with ABVD (HR=0.820 [95% CI: 
0.494–1.362], P=0.443). Comparing A+AVD versus ABVD, grade 3/4 
peripheral neuropathy occurred in 18% versus 3%; any-grade febrile neu-
tropenia in 37% versus 17%; and any-grade pulmonary toxicity in 2% 
versus 13%, respectively, with three (3%) pulmonary toxicity-related 
deaths in patients receiving ABVD (none in those receiving A+AVD). 
Altogether, A+AVD showed overall similar efficacy to ABVD with sur-
vival rates in both arms comparing favorably to those of prior series in 
older patients with advanced-stage classical Hodgkin lymphoma. 
Compared to ABVD, A+AVD was associated with higher rates of neu-
ropathy and neutropenia, but lower rates of pulmonary-related toxicity. 
Trials registered at ClinicalTrials.gov identifiers: NCT01712490; 
EudraCT number: 2011-005450-60. 
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ABSTRACT



Introduction 

Older patients (aged ≥60 years) account for approxi-
mately 20-25% of cases of classical Hodgkin lymphoma 
(cHL) in population-based studies.1-3 While outcomes for 
younger patients with cHL have improved significantly in 
recent decades, similar progress has not been seen for 
older patients,4 in particular for those with advanced-
stage disease.2,3,5 This has been attributable to biological 
disease differences and co-morbidities associated with 
advanced age resulting in poor tolerance of chemothera-
py and increased incidence of severe toxicities, including 
treatment-related deaths.4,6 Intensive regimens, such as 
bleomycin, etoposide, doxorubicin, cyclophosphamide, 
vincristine, procarbazine, and prednisone (BEACOPP) are 
too toxic for older patients and may result in increased 
treatment-related mortality.7 In addition, bleomycin, a 
component of the doxorubicin, bleomycin, vinblastine, 
and dacarbazine (ABVD) regimen is associated with a sig-
nificantly elevated risk of pulmonary toxicity in older 
patients,5,8-10 particularly in those aged ≥70 years.11-13  

Brentuximab vedotin has been evaluated as an alterna-
tive treatment approach in older, less fit patients with 
previously untreated cHL, both as monotherapy14,15 and 
in combination regimens.16-18 Results from these early-
phase trials demonstrated tolerability and encouraging 
efficacy, with objective response rates of 98–100% and 
complete response rates of 44–87%.16-18 Sequential thera-
py in a phase II multicenter study with two cycles of 
brentuximab vedotin followed by six cycles of doxoru-
bicin, vinblastine, and dacarbazine (AVD) yielded encour-
aging results.19 

There has been a relative paucity of randomized phase 
III clinical trials in the frontline cHL setting that have 
included older patients in the contemporary era. In the 
primary analysis of the phase III ECHELON-1 study per-
formed after a median follow-up of 24.6 months, front-
line administration of brentuximab vedotin in combina-
tion with AVD (A+AVD) significantly improved the pri-
mary endpoint, modified progression-free survival (PFS) 
per independent review facility (IRF), compared with 
ABVD (hazard ratio [HR]=0.77 [95% confidence interval 
(CI): 0.60–0.98], P=0.035).20 Exploratory 3- and 5-year 
analyses reported continued provision of per-investigator 
PFS benefits for A+AVD compared with ABVD.21,22 Here 
we report the results of pre-specified analyses and post hoc 
analyses with extended follow-up of the efficacy and 
safety of A+AVD versus ABVD in 186 older cHL patients 
(aged ≥60 years). 

 
 

Methods 

Study design and assessments 
The study design and population of patients for the open-

label, global, randomized, phase III ECHELON-1 study have 
been described previously.20 Briefly, patients aged ≥18 years (no 
upper age limit) with histologically confirmed, advanced (Ann 
Arbor stage III/IV) cHL who had received no prior systemic 
chemotherapy or radiotherapy were randomized 1:1 to receive 
A+AVD (brentuximab vedotin 1.2 mg/kg, doxorubicin 25 
mg/m2, vinblastine 6 mg/m2, and dacarbazine 375 mg/m2) or 
ABVD (doxorubicin 25 mg/m2, bleomycin 10 units/m2, vinblas-
tine 6 mg/m2, and dacarbazine 375 mg/m2) intravenously on 
days 1 and 15 of each 28-day cycle for up to six cycles. Dose 

reductions and modifications for brentuximab vedotin, includ-
ing for the management of peripheral neuropathy, have been 
described previously.20 

Patients were assessed for response to study treatment per IRF 
in accordance with the 2007 Revised Response Criteria for 
Malignant Lymphoma.23 Computed tomography scans were 
performed at screening, at the end of cycle 2, after administra-
tion of the last dose of frontline therapy, and during follow-up 
(every 3 months in the first year, and every 6 months thereafter). 
Positron emission tomography (PET) scans were performed at 
screening, the end of cycle 2, and the end of treatment. Adverse 
events were graded according to the National Cancer Institute 
Common Terminology Criteria for Adverse Events version 4.03.  

ECHELON-1 was conducted in accordance with regulatory 
requirements; the protocol was approved by the institutional 
review boards and ethics committees at each registered site. 
Written informed consent, in accordance with local ethics com-
mittee instructions, was mandatory before enrollment. This 
study was conducted according to the guideline of the 
International Conference on Harmonization Good Clinical 
Practice. 

Endpoints and analyses 
The primary endpoint for ECHELON-1 was modified PFS per 

IRF, defined as the time to progression, death, or evidence of 
non-complete response per IRF (Deauville score ≥3) after com-
pletion of frontline therapy, followed by subsequent anticancer 
therapy (chemotherapy and/or radiotherapy). Overall survival 
(OS) was defined as the time from randomization to death from 
any cause and was the key secondary endpoint. 

Here we report a pre-specified subgroup analysis of modified 
PFS per IRF in older patients (defined as ≥60 years of age), as well 
as exploratory analyses, including PFS per investigator assess-
ment (the time from randomization to relapse/progression or 
death) and safety. Subgroups of patients for efficacy and safety 
analyses were derived from the intention-to-treat (all random-
ized patients enrolled in ECHELON-1) and safety (all patients 
who received at least one dose of trial drug) populations, respec-
tively. Following the primary analysis, the protocol did not 
require investigators to submit further information to the IRF, 
thus extended follow-up for analysis of modified PFS or PFS by 
IRF was not conducted. Modified PFS and PFS were summarized 
using the Kaplan-Meier methodology. ECHELON-1 was not 
powered for age-based subgroup analyses, so reported P-values 
are descriptive and without multiplicity adjustment. 

 
 

Results 

Patients 
As reported previously, 1,334 patients were included in 

the intention-to-treat population;20 of whom 186/1,334 
(14%; A+AVD: n=84, ABVD: n=102) were aged ≥60 years 
(A+AVD arm: median age 68 years [range, 60–82], ABVD 
arm: median age 66 years [range, 60–83]) and were 
included in these sub-analyses. Patients’ demographics 
and disease characteristics were well balanced across the 
treatment arms in both older and younger patients. 
Within both arms, older patients tended to have a poorer 
Eastern Cooperative Oncology performance status than 
younger patients (Table 1).  

Efficacy in older patients 
At the time of the primary analysis the median follow-

up for older patients was 25 months (range, 24.2–25.8). 
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Modified PFS per IRF was similar in the two treatment 
arms at 24 months (A+AVD: 70.3% [95% CI: 58.4–79.4], 
ABVD: 71.4% [95% CI: 60.5–79.8], HR=1.00 [95% CI: 
0.58–1.72], P=0.993) (Figure 1A, Table 2). At the end of 
randomized treatment, the complete response rate per 
IRF in older patients was 61% in both arms (difference 
[A+AVD - ABVD]: -0.1% [95% CI: -14.5–14.3]) (Online 
Supplementary Table S1). 

After a median follow-up of 60.9 months’ (95% CI: 
60.6–61.7), 5-year PFS per investigator assessment for 
older cHL patients treated on ECHELON-1 was 67.1% 
(95% CI: 55.1–76.5) with A+AVD versus 61.6% (95% CI: 
50.9–70.7) with ABVD (HR=0.820 [95% CI: 0.494–1.362], 
P=0.443) (Figure 1B; Table 2). Among younger patients, 5-
year PFS per investigator assessment was 84.3% (95% CI: 
81.0–87.1) and 77.8% (95% CI: 74.0–81.1), respectively 
(HR=0.665 [95% CI: 0.51–0.88], P=0.003) (Table 2, Online 
Supplementary Figure S1). 

For older patients, the per investigator PFS was similar 
in both arms in patients with stage III disease (HR=1.051 
[95% CI: 0.42–2.66], P=0.917) or stage IV disease 
(HR=0.722 [95% CI: 0.39–1.33], P=0.291) (Table 2). In 
exploratory analyses by interim PET scan status after two 
cycles (PET2), 5-year PFS per investigator assessment for 
older cHL patients in the A+AVD versus ABVD arm was 
71.9% versus 64.9% in PET2-negative patients (HR=0.720 
[95% CI: 0.40–1.29], P=0.268), and 40.0% versus 25.0% in 
PET2-positive patients (HR=0.923 [95% CI: 0.23–3.72], 
P=0.910); however, numbers of patients were low in the 
PET2-positive, aged ≥60 years subgroup in the A+AVD 
arm (n=5) and the ABVD arm (n=8) (Online Supplementary 
Table S2). For both older and younger cHL patients, PFS 
rates were higher in PET2-negative versus PET2-positive 
patients within each study arm (Online Supplementary 
Table S2). 

Per protocol, OS was assessed at the time of the pri-
mary analysis (median follow-up 28 months) and the 
final analysis will be performed once 112 events have 
occurred in the entire study. Among older patients, 15 
patients in the A+AVD arm and 17 in the ABVD arm had 
died as of the April 20, 2017 data cut. Data on salvage 
therapy are not available. 

Safety 
A total of 181 older patients were evaluable for safety 

(A+AVD: n=83, ABVD: n=98). Older patients received a 
median of six cycles of treatment across both treatment 
arms. In the A+AVD arm, 80% of older patients required 
one or more dose modification of brentuximab vedotin: 
dose reduction, 31%; dose held, 5%; dose delayed, 61%; 
brentuximab vedotin discontinued, 20%. The mean rela-
tive dose intensity in older patients for brentuximab 
vedotin was 92%; relative dose intensities in the A+AVD 
versus ABVD arms for doxorubicin were 97% versus 97%; 
for vinblastine 93% versus 93%; and for dacarbazine 98% 
versus 96% (Online Supplementary Table S3). In the ABVD 
arm, 71% of older patients required one or more dose 
modification of bleomycin: dose reduction, 9%; dose held, 
4%; dose interrupted, 1%; dose delayed, 49%; bleomycin 
discontinued, 28%. The mean relative dose intensity for 
bleomycin was 88.7% (Online Supplementary Table S3).  

Overall, the incidences of grade ≥3 treatment-emergent 
adverse events were higher in older patients than in 
younger patients (Table 3). Within both age groups, there 
was a higher incidence of any-grade pulmonary-related 
events in the ABVD arm than in the A+AVD arm. In older 
patients, a total of eight deaths occurred on-study (within 
30 days of the last dose of frontline treatment), which 
yielded a treatment-related mortality rate of 4.4% (8/181; 
3/83 [3.6%] in the A+AVD arm and 5/98 [5.1%] in the 
ABVD arm). Of these eight deaths, three occurred in the 
A+AVD arm (due to hemophagocytic lymphohistiocyto-
sis, multiple organ dysfunction syndrome, and myocardial 
infarction [each, n=1]), none of which was associated with 
pulmonary toxicity (Online Supplementary Table S4). The 
remaining five deaths occurred in the ABVD arm (due to 
pneumonia [n=2], interstitial lung disease [n=1], respiratory 
disorder [n=1], and cardiac arrest [n=1]). Treatment-related 
pulmonary-related toxicity was associated with three of 
these five deaths in the ABVD arm, occurring in patients 
aged 78, 80, and 83 years, and could not be ruled out as 
having a causal relationship with the other two deaths. 

The incidence of grade ≥3 neutropenia was higher in the 
A+AVD arm than in the ABVD arm in older patients (70% 
vs. 59%). The incidence of any-grade febrile neutropenia 
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Table 1. Baseline characteristics of the patients. 
                                                           Patients aged                                          Patients aged                                         ITT population 
                                                              ≥60 years                                               <60 years                                               (all ages)38 
                                           A+AVD           ABVD             Total             A+AVD          ABVD             Total            A+AVD           ABVD             Total  
                                           (n=84)         (n=102)        (n=186)         (n=580)       (n=568)       (n=1,148)       (n=664)        (n=670)       (N=1,334)                                                                                                                  

 Median age,                                  68                      66                      67                       33                    33                     33                      35                      37                     36 
 years (range)                         (60–82)           (60–83)           (60–83)            (18–59)         (18–59)          (18–59)           (18–82)           (18–83)          (18–83) 
 Male, n (%)                              55 (65)            64 (63)           119 (64)           323 (56)         334 (59)          657 (57)          378 (57)          398 (59)          776 (58) 
 White, n (%)                            76 (90)            82 (80)           158 (85)           484 (83)         472 (83)          956 (83)          560 (84)          554 (83)        1,114 (84) 
 Ann Arbor stage, n (%)* 
    III                                             31 (37)            34 (34)            65 (35)            206 (36)         212 (37)          418 (36)          237 (36)          246 (37)          483 (36) 
    IV                                             51 (61)            67 (66)           118 (64)           374 (64)         354 (62)          728 (63)          425 (64)          421 (63)          846 (64) 
 ECOG PS score, n (%)†                
    0                                               30 (36)            36 (36)            66 (36)            346 (60)         342 (60)          688 (60)          376 (57)          378 (57)          754 (57) 
    1                                               44 (52)            55 (54)            99 (54)            216 (37)         208 (37)          424 (37)          260 (39)          263 (39)          523 (39) 
    2                                               10 (12)            10 (10)            20 (11)              18 (3)             17 (3)              35 (3)              28 (4)              27 (4)              55 (4) 
A+AVD: brentuximab vedotin plus doxorubicin, vinblastine, and dacarbazine; ABVD: doxorubicin, bleomycin, vinblastine, and dacarbazine; ECOG PS: Eastern Cooperative 
Oncology Group performance status; ITT: intention-to-treat. *Ann Arbor stage at initial diagnosis was not applicable or missing for four patients; one patient had Ann Arbor stage 
II disease (major protocol violation). †ECOG PS score was not obtained or missing for two patients. 



was higher in the A+AVD arm than in the ABVD arm in 
both older patients (37% vs. 17%) and younger patients 
(17% vs. 6%) (Table 3). In the A+AVD arm, the use of 
granulocyte colony-stimulating factor (G-CSF) primary 
prophylaxis, given per institutional guidelines, was associ-
ated with a lower incidence of neutropenia (40% with vs. 
78% without primary prophylaxis) and febrile neutrope-
nia (30% with vs. 38% without primary prophylaxis) in 
older patients (Table 4). The incidence of any-grade 
peripheral neuropathy was higher in the A+AVD arm than 
in the ABVD arm in both older (65% vs. 43%) and 
younger patients (67% vs. 43%) (Table 5). Furthermore, 
the rate of severe grade 3/4 peripheral neuropathy was 
higher in older patients who received A+AVD than in 

those who received ABVD (18% vs. 3%). Rates of resolu-
tion or improvement in peripheral neuropathy appeared 
similar in older cHL patients treated with A+AVD and 
ABVD (80% vs. 83%; respectively). In older patients, 24 
and 12 patients had residual peripheral neuropathy, which 
was grade 1 (n=14 and n=6), grade 2 (n=7 and n=4), and 
grade 3 (n=3 and n=2) in severity in the A+AVD and 
ABVD arms, respectively. 

 
 

Discussion 

Outcomes for older patients with cHL, particularly 
those with advanced disease, have historically been poor 
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Figure 1. Progression-free survival in patients aged ≥60 years. (A) Modified progression-free survival (PFS) per independent review facility after a median follow-up 
of 25 months. (B) PFS per investigator after a median follow-up of 60.9 months. A+AVD: brentuximab vedotin plus doxorubicin, vinblastine, and dacarbazine; ABVD: 
doxorubicin, bleomycin, vinblastine, and dacarbazine; CI: confidence interval; HR: hazard ratio; INV: investigator; IRF: independent review facility. 
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compared with those of younger patients.2-4,6 We report 
here one of the largest prospective, randomized clinical 
trials in cHL completed in the contemporary era that have 
included and analyzed the outcomes of older patients. 
Among older patients ≥60 years treated in ECHELON-1, 
we report that modified PFS per IRF was statistically sim-
ilar overall for patients treated with A+AVD or ABVD, 
being approximately 70% at 2 years in both arms. After a 
median follow-up of approximately 5 years, A+AVD 
demonstrated an apparent treatment benefit, although the 
numerical improvement in PFS over that with ABVD was 
not statistically significant. A+AVD was associated with 
more frequent neuropathy and febrile neutropenia, but 
less frequent pulmonary toxicity than ABVD. 
Additionally, older cHL patients had higher rates of febrile 
neutropenia and neuropathy compared with younger 
patients treated in ECHELON-1. In interpreting these 
observations, several factors should be considered.  

As older adults may often have multiple comorbidities 
that pose challenges to the use of traditional multi-agent 
treatment options, there is a need to identify tolerable and 
effective treatment regimens. This may reflect improve-
ments in supportive care as well as patient selection. 
Several recent phase II studies have assessed the efficacy 
of multiple brentuximab vedotin-based regimens in the 
frontline cHL setting in older patients. In a phase II study, 

a sequential administration approach was assessed, in 
which patients with unfavorable stage II (IIB, IIAX, or 
IIBX) to stage IV disease received two lead-in doses of sin-
gle-agent brentuximab vedotin (1.8 mg/kg once every 3 
weeks), followed by six cycles of AVD. Patients who 
responded then received four consolidative doses of bren-
tuximab vedotin.19 This regimen was well tolerated, with 
lower rates of grade ≥3 neutropenia (44%) and peripheral 
sensory neuropathy (4%) compared with those seen in 
older patients in the A+AVD arm in ECHELON-1, sug-
gesting potentially better tolerability of sequential treat-
ment.19 An objective response rate of 95% (complete 
responses: 93%) and 2-year PFS and OS rates of 84% and 
93%, respectively, were also reported.19 Furthermore, sur-
vival rates varied based on patients’ fitness in this study 
with superior PFS and OS being observed among fit older 
cHL patients with lower Cumulative Illness Rating Scale-
Geriatric co-morbidity scores and those without loss of 
instrumental activities of daily living, the latter of which 
persisted on multivariate analyses. Unfortunately, baseline 
or prospective geriatric assessments were not performed 
in ECHELON-1. 

Brentuximab vedotin has also been assessed as 
monotherapy and in combination with bendamustine, 
dacarbazine, or nivolumab.14,16,24,25 Importantly, patients 
enrolled in this study were ineligible for conventional 
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Table 2. Summary of modified progression-free survival per independent review facility and per investigator. 
                                           Aged ≥60 years              Aged ≥60 years              Aged ≥60 years              Aged <60 years                ITT population 
                                                 (n=186)                       with stage III                   with stage IV                     (n=1,148)                        (n=1,334)  
                                                                                   disease (n=65)*             disease (n=118)*                          
                                        A+AVD          ABVD          A+AVD          ABVD         A+AVD         ABVD         A+AVD        ABVD          A+AVD           ABVD  
                                        (n=84)         (n=102)        (n=31)         (n=34)         (n=51)         (n=67)        (n=580)      (n=568)        (n=664)        (n=670)                                                                                      

 24-month modified               70.3                 71.4                67.7                80.9                71.3                66.1                83.7               78.2                 82.1                  77.2  
 PFS† per IRF,                     (58.4-79.4)     (60.5-79.8)    (44.9-82.6)    (66.2-90.9)    (56.3-81.9)   (51.8-77.1)    (80.2-86.6)   (74.4-81.6)     (78.8-85.0)     (73.7-80.4)  
 % (95% CI)20 
 24-month                                 74.4                 70.8                74.8                85.3                74.1                62.7                 86.5               80.4                  84.5                  78.3   
 PFS‡ per INV,                    (62.2-82.7)     (60.6-78.8)    (54.2-87.1)    (68.2-93.6)    (59.6-84.1)   (49.5-73.5)    (83.4-89.1)   (76.8-83.5)     (81.4-87.1)     (74.9-81.4) 
 % (95% CI)                                   
 60-month                                 67.1                 61.6                70.1                 69.9                 65.1                57.0                 84.3                77.8                  80.7                  73.1  
 PFS‡ per INV,                    (55.1-76.5)     (50.9-70.7)    (48.7-83.9)    (51.3-82.6)    (49.9-76.8)   (43.5-68.5)    (81.0-87.1)   (74.0-81.1)     (77.1-83.8)     (69.0-76.7) 
 % (95% CI)                                   
A+AVD: brentuximab vedotin plus doxorubicin, vinblastine, and dacarbazine; ABVD: doxorubicin, bleomycin, vinblastine, and dacarbazine; CI: confidence interval; INV: investi-
gator; IRF: independent review facility; ITT: intention-to-treat; PFS: progression-free survival. *Three patients aged ≥60 years were excluded from analysis by disease stage due to 
missing data (n=2) or stage II disease (n=1). †2-year modified PFS per IRF based on the primary analysis. ‡2- and 5-year PFS per INV based on a median of 60.9 months’ extended 
follow-up in patients aged ≥60 years and 60.8 months in patients aged <60 years.  

Table 3. Safety summary. 
                                                                                                  Patients aged                            Patients aged                                    Safety  
                                                                                             ≥60 years evaluable                  <60 years evaluable                         population*,38  
                                                                                              for safety* (n=181)                 for safety* (n=1,140)                          (n=1,321) 
                                                                                             A+AVD           ABVD                  A+AVD           ABVD                  A+AVD               ABVD  
                                                                                             (n=83)          (n=98)                (n=579)        (n=561)                (n=662)             (n=659)                                                                                                   

 Grade ≥3 AE, n (%)                                                                            73 (88)            78 (80)                    476 (82)          356 (63)                   549 (83)               434 (66) 
 On-study deaths,† n (%)                                                                     3 (4)                5 (5)                         6 (1)                8 (1)                         9 (1)                     13 (2) 
 Grade ≥3 neutropenia,‡ n (%)                                                        58 (70)            58 (59)                    372 (64)          259 (46)                   430 (65)               317 (48) 
 Any-grade FN on study, n (%)                                                          31 (37)            17 (17)                     97 (17)             35 (6)                     128 (19)                 52 (8) 
 Any-grade pulmonary AE, n (%)                                                        2 (2)              13 (13)                      10 (2)              31 (6)                       12 (2)                   44 (7) 
 A+AVD: brentuximab vedotin plus doxorubicin, vinblastine, and dacarbazine; ABVD: doxorubicin, bleomycin, vinblastine, and dacarbazine; AE: adverse events; FN: febrile neu-
tropenia. *Received ≥1 dose of study therapy. †Within 30 days of the last dose of frontline treatment. ‡Neutropenia includes preferred terms of 'neutropenia' and 'neutrophil count 
decreased'. 



frontline chemotherapy combinations (according to the 
investigator’s judgement). Initial assessment of brentux-
imab vedotin monotherapy demonstrated promising effi-
cacy with 92% of patients (median age, 78 years) achiev-
ing an objective response (complete response rate: 73%).14 
The combinations of brentuximab vedotin with dacar-
bazine, bendamustine, or nivolumab produced 100% 
objective response rates with each regimen (complete 
response rates: 62%, 88%, and 72%, respectively).16,26 

Enrollment to the bendamustine combination was discon-
tinued because of 65% of patients experiencing serious 
adverse events.16 Updated analyses with median follow-
ups of 59.4 and 58.6 months in the brentuximab vedotin 
monotherapy and dacarbazine and nivolumab combina-
tion therapy arms, respectively, showed median PFS of 
10.5 and 46.8 months, and OS of 77.5 and 64.0 months, 
respectively. The median PFS and OS had not been 
reached in the nivolumab arm, with a median follow-up 
of 19.4 months.25 The authors concluded that brentux-
imab vedotin plus dacarbazine or nivolumab were reason-
able combinations in this more unfit/frail population of 
patients. The nivolumab combination was associated 
with a higher rate of grade ≥3 treatment-related adverse 
events compared with the dacarbazine combination (60% 
vs. 37%), including peripheral neuropathy (35% vs. 26%), 
but a lower rate of serious treatment-related adverse 
events (5% vs. 11%) and treatment discontinuations due 

to adverse events (30% vs. 42%).25 Another phase II study 
of brentuximab vedotin plus nivolumab in previously 
untreated older patients (≥60 years) suggested a lower 
objective response rate of 64%, including 52% with com-
plete responses, at an interim analysis, which indicated 
that the combination was active in this population but did 
not meet predefined criteria that required a higher level of 
activity for further enrollment in the trial to proceed.27 

The overall incidence of treatment-emergent adverse 
events in ECHELON-1 was comparable in the A+AVD 
and ABVD arms. A lower incidence of pulmonary-related 
toxicity was observed in the A+AVD arm than in the 
ABVD arm for both older and younger patients, with this 
difference being more marked in older patients. In older 
patients, three out of five on-study deaths in the ABVD 
arm were associated with pulmonary toxicity compared 
with none in the A+AVD arm (Online Supplementary Table 
S4), with 28% of patients in the ABVD treatment arm 
requiring bleomycin discontinuation. Since this study was 
initiated, it has been shown that pulmonary toxicity with 
ABVD can be reduced without reducing efficacy by omit-
ting bleomycin from the regimen after two cycles in  
PET2-negative patients.28 The decision over whether to 
use this risk-adapted approach over A+AVD requires an 
assessment of the efficacy benefits, safety, and treatment 
costs for each individual patient. For older patients, the 
increased risk of toxicity, during the first two cycles of 
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Table 4. Safety profile according to receipt of granulocyte colony-stimulating factor primary prophylaxis during days 1–5 of cycle 1. 
                                                                           Patients aged ≥60 years                                               Patients aged <60 years 
                                                                       evaluable for safety* (n=181)                                     evaluable for safety* (n=1,140) 
                                                               A+AVD (n=83)                      ABVD (n=98)                    A+AVD (n=579)                  ABVD (n=561) 
 G-CSF received†                                   Yes                No                Yes                No                Yes                No                Yes                No 
                                                         (n=10)           (n=73)            (n=9)            (n=89)           (n=73)         (n=506)         (n=34)         (n=527)                                                                                                          

 Any-grade neutropenia, n (%)               4 (40)             57 (78)             1 (11)             64 (72)            25 (34)           368 (73)            8 (24)            288 (55) 
 FN in cycle 1, n (%)                                  1 (10)             20 (27)             2 (22)               8 (9)                    0                   41 (8)                   0                   16 (3) 
 Any-grade FN on study, n (%)                3 (30)             28 (38)             2 (22)             15 (17)              6 (8)              91 (18)              1 (3)               34 (6) 
 Infections and Infestations                   8 (80)             43 (59)             5 (56)             60 (67)            31 (42)           279 (55)           14 (41)           252 (48) 
 System Organ Class, n (%)                           
 Any SAE on study, n (%)                          5 (50)             53 (73)             2 (22)             44 (49)            22 (30)           204 (40)            5 (15)            127 (24) 
A+AVD: brentuximab vedotin plus doxorubicin, vinblastine, and dacarbazine; ABVD: doxorubicin, bleomycin, vinblastine, and dacarbazine; FN: febrile neutropenia; G-CSF: gran-
ulocyte colony-stimulating factor; SAE: serious adverse event. *Received ≥1 dose of study therapy. †G-CSF was given per institutional practice.  

Table 5. Peripheral neuropathy: incidence and resolution. 
                                                                                      Patients aged ≥60 years                                            Patients aged <60 years  
                                                                                         evaluable for safety*                                                   evaluable for safety*  
                                                                                                   (n=181)                                                                     (n=1,140)  
                                                                              A+AVD                                ABVD                                A+AVD                                ABVD 
                                                                              (n=83)                                (n=98)                               (n=579)                              (n=561)  

 Any-grade PN, n/N (%)                                                  54/83 (65)                                 42/98 (43)                               389/579 (67)                            244/561 (43) 
 Grade 1 PN, n/N (%)                                                      23/83 (28)                                 26/98 (27)                               219/579 (38)                            192/561 (34) 
 Grade 2 PN, n/N (%)                                                      16/83 (19)                                 13/98 (13)                               114/579 (20)                               44/561 (8) 
 Grade 3/4 PN,† n/N (%)                                                 15/83 (18)                                   3/98 (3)                                   56/579 (9)                                  8/561 (1) 
 Patients with PN and complete                                   43/54 (80)                                 35/42 (83)                               332/389 (85)                            210/244 (86) 
 resolution/improvement, n/N (%)                                        
 PN complete  resolution, n/N (%)                             30/54 (56)                                 30/42 (71)                               286/389 (74)                            197/244 (81) 
 PN improvement, n/N (%)                                            13/54 (24)                                  5/42 (12)                                 46/389 (12)                                13/244 (5) 
A+AVD: brentuximab vedotin plus doxorubicin, vinblastine, and dacarbazine; ABVD: doxorubicin, bleomycin, vinblastine, and dacarbazine; PN: peripheral neuropathy. *Received 
≥1 dose of study therapy. †Among all patients evaluable for safety (n=1,321), only one case of grade 4 PN was reported, and this event occurred in a patient aged <60 years in 
the A+AVD arm.  



treatment in those receiving PET2-adapted therapy and 
for PET2-positive patients (who continue on more inten-
sive therapy), must be considered. However, treatment 
intensification is not recommended for older patients 
because of poor tolerance of BEACOPP.29  In the random-
ized HD9elderly study comparing baseline-BEACOPP regi-
men with cyclophosphamide, vincristine, procarbazine, 
prednisone + ABVD (COPP-ABVD), the treatment-related 
mortality rates among 75 patients with advanced-stage 
HL aged 66–75 years were 21% and 8%, respectively.7 A 
modified regimen incorporating brentuximab vedotin, 
dacarbazine, and dexamethasone (BrECADD) in place of 
bleomycin, vincristine, procarbazine, and prednisone (as 
used in BEACOPP) is being investigated in a phase III trial 
(HD21; NCT02661503)30 after a phase II study found that 
this regimen was associated with a relatively favorable 
toxicity profile while maintaining a complete response 
rate of 88%.31  

Microtubule inhibitors, such as the vinca alkaloids (e.g., 
vinblastine and vincristine) and the monomethyl auris-
tatin E component of brentuximab vedotin are associated 
with occurrence of peripheral neuropathy.32-34 The inci-
dence of any-grade peripheral neuropathy in older 
patients was higher with A+AVD than with ABVD (65% 
vs. 43%), especially grade 3/4 peripheral neuropathy (18% 
vs. 3%). Severe peripheral neuropathy was also more fre-
quently seen in older than younger cHL patients treated 
with A+AVD. In the A+AVD arm, approximately four-
fifths of older patients with peripheral neuropathy experi-
enced improvement or resolution, a rate similar to that 
observed in the ABVD arm. With longer follow-up, resid-
ual peripheral neuropathy continues to improve and 
resolve.21,35 These findings highlight the importance of 
appropriate screening, monitoring, and active clinical 
management of peripheral neuropathy in patients treated 
with A+AVD (including potential dose reductions particu-
larly in older patients who frequently present with multi-
ple comorbidities). 

In the current analyses, the rates of neutropenia and 
febrile neutropenia were higher in the A+AVD arm overall 
and, moreover, higher in older than younger patients in 
both the A+AVD and ABVD arms. Although the use of 
primary prophylaxis with G-CSF was not mandated in 
ECHELON-1 and the cohort of older patients who 
received G-CSF primary prophylaxis was small (n=10), 
post-protocol amendment use of G-CSF primary prophy-
laxis was associated with reduced rates of neutropenia 
and febrile neutropenia in patients treated with A+AVD. 
Similar effects of primary prophylaxis with G-CSF on 
rates of neutropenia and febrile neutropenia were 
observed in patients treated with A+AVD in the overall 
ECHELON-1 study population.36 Consequently, G-CSF 
primary prophylaxis is recommended for all patients who 
receive A+AVD.37 As the optimal dosing schedule has not 
been established, G-CSF should be administered with 
each cycle, starting at cycle 1, as recommended in the US 
prescribing information and EU Summary of Product 
Characteristics. 

Taken together, these data showed overall similar effica-
cy for A+AVD and ABVD in older patients with stage 
III/IV cHL. A+AVD was associated with increased neu-
ropathy and neutropenia but with less pulmonary-related 
toxicity compared with ABVD. Thus, A+AVD represents 
a treatment option (with primary prophylaxis with  
G-CSF) for selected fit, older patients with cHL overall, 

and especially for patients in whom pulmonary toxicity is 
a concern. Moreover, outcomes reported here set a new 
benchmark for older patients with untreated cHL when 
treated with A+AVD or ABVD. However, continued study 
of new therapeutic regimens is needed to improve out-
comes and to decrease toxicity for older cHL patients. 
This includes continued examination of PET response-
adapted strategies, which may be prognostic in brentux-
imab vedotin-based treatment for older cHL patients,19,21 
as well as analysis of timing of brentuximab vedotin rela-
tive to chemotherapy (i.e., sequential vs. concurrent), inte-
gration of other targeted therapeutic agents (e.g., 
NCT03907488), and via the incorporation of objective 
geriatric assessments for prediction of tolerable and indi-
vidualized therapy. 
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