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In the real-life setting, the combination of brentuximab vedotin and bendamustine was well 

tolerated and produced an ORR of 75%, CR 50% and a median PFS of 26 months. A significant 

proportion of heavily pretreated cHL patients may be cured with this approach.

Background: Patients with relapsed or refractory classical Hodgkin lymphoma (R/R cHL) have 

limited opportunities for curative therapy. High-dose therapy followed by autologous stem cell 

transplantation (HDT-ASCT) produces cure rates of 50% to 60%. Patients relapsing after, or 

ineligible for HDT-ASCT have limited therapeutic options and long-term remission is uncommon. 

Furthermore, few patients are candidate to allogeneic stem cell transplantation (AlSCT), a 

potentially curative approach. The combination of brentuximab vedotin and bendamustine (BVB) 

is a promising treatment for patients with R/R cHL, regardless of SCT eligibility.

Patients and methods: We conducted a real-life study of BVB in 41 patients with R/R cHL 

after failure of ≥ 1 therapy including ASCT, AlSCT, or BV.

Results: Among 40 patients evaluable for efficacy, the overall response rate and complete 

response (CR) rate were 75% and 50%, respectively. No significant differences were observed 

between patients with primary refractory and relapsed disease, previously treated with ≤ 2 and ≥ 3 

lines of therapy, or BV-exposed and BV-naïve. After a median follow-up of 38 months, the median 

progression free survival (PFS) for the entire population is 26 months; PFS is not reached, 10.5 

months, and 4 months for patients achieving CR, partial response and no response, respectively (P 
< .0001). BVB was well tolerated and no grade 4 toxicity or new safety signals were observed. 

The most common treatment-emergent adverse events were infections.

Conclusion: Our experience supports the efficacy and tolerability of the BVB combination 

in R/R cHL as a bridge to SCT, or as a definitive therapy for SCT-ineligible patients. Larger 

comparative studies testing BVB against standards of care are warranted in both settings.
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Introduction

The majority of patients diagnosed with advanced classical Hodgkin lymphoma (cHL) 

are cured by ABVD (adriamycin, bleomycin, vinblastine and dacarbazine) or ABVD-like 

chemotherapy, with or without radiation therapy.1 Patients whose disease does not respond 

to, or relapses after front-line therapy (relapsed/refractory, R/R) are generally treated 

with second-line multi-agent chemotherapy followed by high-dose chemotherapy (HDT) 

with autologous stem cell transplantation (ASCT).2–3 The achievement of a complete 

response (CR) prior to HDT-ASCT is a strong, independent predictor of long-term favorable 

outcome.4–7

Established second-line regimens include platinum-based combinations such as ICE 

(ifosfamide, carboplatin, and etoposide), DHAP (cisplatin, cytarabine, and dexamethasone), 

or gemcitabine-based therapies like IGEV (ifosfamide, gemcitabine, etoposide, and 

vinblastine), and BeGEV (bendamustine, gemcitabine, etoposide, and vinorelbine). These 
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therapies have been variably effective (CR rates ranging from 21% to 73%),8–11 some of 

them require inpatient administration, and all can be associated with significant toxicities.

Treatment options for patients relapsing after, or ineligible for HDT-ASCT are limited 

and long-term remission is uncommon. Furthermore, allogeneic stem cell transplantation 

(AlSCT), a potentially curative option, is seldom feasible due to the inability of achieving 

deep and durable enough responses to subsequent lines of therapy.12

The combination of brentuximab-vedotin and bendamustine (BVB) was recently reported 

as a promising treatment for patients with R/R cHL, including those who are candidate 

for HDT-ASCT.21–25 Both BV, a monoclonal anti-CD30 antibody covalently conjugated 

with the microtubule-disrupting agent monomethyl-auristatin E,13 and bendamustine14 are 

individually active in patients with R/R cHL, but associated with relatively low incidence 

of CR.15–20 A number of studies have demonstrated that BVB is well tolerated and 

can produce high overall and complete response rates, including in patients who were 

previously exposed to single-agent BV.21 As a result, BVB is recognized by the National 

Comprehensive Cancer Network (NCCN) as an accepted treatment option for patients with 

R/R cHL.22–25

Herein, we report the analysis of a real-world experience looking at efficacy, safety and 

outcomes associated with the use of BVB, with an extended follow-up. In this series, BVB 

was employed either as definitive therapy in patients not candidate to SCT, or as bridging 

therapy in those who went on to receive SCT.

Patients and methods

Patient population

This retrospective multicenter study was conducted at 11 Italian academic institutions. 

Consecutive patients with biopsy-proven, CD30-positive R/R cHL, who were deemed 

candidate for BVB were included in this report. For the purposes of the analysis, we sought 

to compare and contrast different groups of patients: primary refractory vs. relapsed disease; 

previously treated with ≤ 2 vs. ≥3 lines of therapy; BV exposed vs. BV naïve.

Treatment and assessments

Treatment consisted of intravenous (IV) BV (1.8 mg / kg) given on day 1 and IV 

bendamustine (90 mg / m2) given on days 1 and 2 of a 21-day cycle for up to 8 cycles. 

The duration of therapy was chosen by the individual physicians according to the patient’s 

response and tolerance, plan for consolidation strategies, and availability of alternative 

treatments. Supportive care was left at the discretion of the treating physician. Premedication 

generally consisted of methylprednisolone (100 mg IV) or hydrocortisone (100 mg IV) and 

diphenhydramine (50 mg IV) or chlorphenamine (10 mg IV) administered before BV on day 

1; antimicrobial prophylaxis included trimethoprim-sulfamethoxazole (800/160 mg orally 

twice daily two times a week) and acyclovir (800 mg orally daily) throughout. Filgrastim 

(30 MU) administered subcutaneously was used as primary prophylaxis or treatment of 

neutropenia. Eligible patients underwent HDT-ASCT or AISCT according to the specific 

circumstance and center’s institutional policy.
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Responses were assessed at the end of the therapy using the 2014 Lugano criteria26 whereby 

a score of ≤ 3 on the Deauville 5-point scale (DS) was considered indicative of CR.27 

Treatment-emergent adverse events (AE) were graded according to CTCAE definitions, v 

4.0.28

Treatment was administered under a compassionate use program and according to the 

principle of the patient’s best interest. As such, it was approved by the ethics committees at 

each participating center and an informed written consent was obtained from each patient 

prior to initiating therapy.

Statistical analyses

The primary objectives of the study were to describe the best overall response rate (ORR) 

and the CR rate (CRR) after treatment with BVB. Secondary objectives included an 

evaluation of safety, progression free survival (PFS) and overall survival (OS). PFS was 

defined as the time from treatment initiation to progression of disease, relapse, or death 

from any cause. If none of these events had occurred, PFS was censored at the date of 

last follow up. In order to better understand the role of BVB in individuals for whom 

consolidation strategies were planned, patients undergoing SCT were not censored at the 

time of consolidation. The OS was calculated from the date of enrollment until death from 

any cause and it was censored at the date of last follow up for surviving patients.

Descriptive statistics were performed using percentages and frequency tables for categorical 

variables and mean ± standard deviation (SD) for continuous variables. Categorical variables 

were evaluated by chi-square analysis or Fisher’s exact test. Non-parametric Mann-Whitney 

Test was performed to compare continuous variable with no normal distribution. ORR and 

CRR were evaluated as means of indicator variables with logit-transformed confidence 

intervals; PFS, and OS were analyzed according to the Kaplan-Meier method and survival 

curves were compared using the log-rank test. The Cox model was used to estimate 

hazard ratios and related 95% confidence intervals (CI). A P value of less than .05 was 

considered to be statistically significant. Statistical analysis was performed with STATA 16.1 

(StataCorpLP, Collage Station TX, USA).

Results

Patient characteristics and disposition

Between July 2015 and June 2020, 41 patients with R/R cHL were treated with BVB (Table 

1). The median age at the start of therapy was 36 years (range: 16–74) and 28 patients 

(68%) had stage III or IV disease. Patients had received a median of 2 previous treatments 

(range: 1–5) and 28 (68%) had primary refractory disease. Twenty-six (63%) had previously 

received BV monotherapy (median: 4 cycles, range 1–11) and 16 (39%) had failed to 

achieve a response to it. Seven patients had previously undergone HDT-ASCT and one had 

had both HDT-ASCT and AlSCT. Six patients (14.6%) received BVB at the time of their 

first relapse. Nineteen patients received up to 4 cycles of BVB and 21 received 6 or more 

cycles.
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Responses

Among 40 evaluable patients (one discontinued treatment after one cycle because of febrile 

neutropenia and diarrhea), the ORR was 75% (95% CI: 59%−86%) and the CRR was 50% 

(95% CI: 35%−66%). Results were similar in patients with refractory (ORR: 71%, 95% CI 

52–85; CRR 43%, 95% CI 26–62) or relapsed (ORR 83%, 95% CI: 51–96; CRR 67%, 95% 

CI: 37–87) cHL and in those who had received ≤2 lines of therapy (ORR 73%, 95% CI 

46–90; CRR 47%, 95% CI: 23–71) or ≥ 3 lines (ORR 76%, 95% CI: 55–89; CRR 52%, 

95% CI: 33–71). Exposure or degree of response to prior BV monotherapy did not affect 

the likelihood of response to BVB. The ORR and CRR were 80% (95% CI: 58–91) and 

47% (95% CI: 23–71) in BV naïve patients, 72% (95% CI: 42–87) and 52% (95% CI: 

33–71) in BV exposed patients, and 69%, (95% CI 37–89) and 50%, (95% CI: 27–73) in 

BV-refractory patients, respectively (Figure 1). There was a trend towards higher CRR in 

patients who completed at least 6 cycles of BVB (57%, 95% CI: 35–76) as compared to 

those who received 4 cycles or less (42%, 95% CI: 22–65).

Safety

In the intention-to-treat population, 19 patients (46%) experienced AE of any grade (Table 

2). One patient discontinued therapy due to febrile neutropenia and diarrhea after the 

first cycle and no patient died while on treatment. The most common grade 3 AE were 

infections (3 patients: one who experienced CMV pneumonia and H1N1 pneumonia, one 

CMV pericarditis, and one sepsis caused by Klebsiella pneumoniae neutropenic fever), 

neutropenia (3 patients), and peripheral neuropathy (2 patients). There were no grade 4 

toxicities. The most common grade 1–2 AE were gastrointestinal disturbances and skin rash. 

Overall, peripheral neuropathy was observed in 6 patients and was reversible in all cases.

Outcomes

A total of 15 responding patients (36.6%) underwent SCT. Nine patients underwent HDT-

ASCT (N. = 7) or AlSCT (N. = 2), after 4 cycles of BVB, 7 in CR and 2 in PR. Eight 

patients are alive and in CR at the time of this analysis, while 1 was lost to follow-up. Six 

patients underwent HDT-ASCT (N. = 1) or AlSCT (N. = 5) after ≥ 6 cycles of BVB, 5 

in CR and 1 in PR. Three of them are alive in treatment-free remission, 2 relapsed after 

HDT-ASCT (1) or AlSCT (1) and received, respectively, anti-PD-1 therapy as a bridge to 

AlSCT and anti-PD-1 therapy followed by BeGEV as palliative therapy. The third patient 

died due to post-AlSCT infectious complications.

Eight patients achieved CR, but did not undergo SCT. Four are still in remission, while 4 

relapsed 5, 6, 16 and 22 months after completing BVB. Among the latter, 3 are currently 

receiving an anti-PD-1 therapy and one received DHAP chemotherapy followed by HDT-

ASCT. Seven patients attained PR and did not undergo HDT-ASCT consolidation. Two of 

them achieved CR with additional BV or bendamustine monotherapy, 4 received anti-PD-1 

therapy, and one died because of CMV pericarditis.

After a median follow-up of 38 months (range 4.2–64, IQR 26.7), the median PFS for the 

entire study population is 26 months (95% CI: 7.2-not reached (n.r.), Figure 2A). Patients 

who achieved CR at the end of treatment, had significantly longer PFS (n.r.) compared to 
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those who achieved PR (10.5 months) or did not respond (4 months)(95% CI 22.4-n.r., 

4.8-n.r., and 1.38–6.28, respectively, Figure 2B).

There was a non-significant trend towards longer PFS in patients with relapsed disease 

compared to those with primary refractory disease (n.r. vs. 10.4 months) (Figure 3A), treated 

with ≤ 2 compared to ≥ 3 lines of therapy (26 vs. 12 months) (Figure 3B) and in individuals 

who were BV-naïve compared to those who were BV-exposed (n.r. vs. 16.3 months). (Figure 

3C) Finally, no statistically significant differences were observed between BVB responsive 

patients who received HDT-ASCT or AlSCT and those who did not, although there was 

a trend towards longer PFS in transplanted patients (n.r. vs. 28 months, supplemental 

material). The median OS has not been reached in the whole population and in various 

subgroups analyzed. However, a trend towards longer OS was observed in patients achieving 

CR (HR vs. PR = 3.3 (95% CI: 0.55–19.9), HR vs. NR = 5 (95% CI 0.9–27.6)) approaching 

statistical significance (P = .06).

Discussion

We reported a real-life experience in R/R cHL patients treated with the BVB combination 

with a median follow-up of 38 months, the longest ever published in prospective or real-life 

BVB studies to the best of our knowledge. In this heavily pre-treated cohort, where 39% 

of patients had already failed to respond to BV monotherapy, the ORR and CRR of 75% 

and 50%, respectively, appear promising and compare favorably with the results of more 

intensive and toxic chemotherapy combinations employed in the same setting.8–11 Moreover, 

our findings are in line with other on-protocol or real-life experiences with BVB.21–25 

Although the small sample size and inherent patient heterogeneity prevent detailed cross-

study comparisons, the relatively consistent response rates suggest reproducibility of results 

across centers and geographic regions. The 71% ORR and 43% CRR achieved in the 

subgroup with primary refractory disease are of particular relevance for patients who 

have limited therapeutic options, but are still potentially eligible for SCT procedures. 

Additionally, similar efficacy was observed in patients who received BVB as early or late 

salvage therapy, suggesting that mechanisms of resistance to multiple lines of therapy can be 

overcome with the use of BVB. Finally, BVB was active in patients who had received, and 

in many cases were refractory to, BV monotherapy, suggesting possible synergism between 

BV and bendamustine. Additional pre-clinical and correlative tumor sample analyses are 

warranted to formally test this hypothesis. Although modest, the increase in CRR observed 

with more prolonged BVB therapy may imply a correlation between number of treatment 

cycles and depth of response. This observation is particularly important to maximize the 

clinical benefit of BVB in those patients who do not have a SCT option available.

The median PFS of 26 months in a population with multiple poor prognostic features is 

notable. Moreover, the observation that PFS duration was similar in patients with refractory 

or relapsed disease, and regardless of the number of previous chemotherapy regimens or 

prior BV exposure suggests that BVB may be considered as a valid therapeutic option 

for eligible patients with very high-risk cHL at any point in their treatment history. The 

significantly longer PFS of patients achieving CR to BVB compared to those achieving 

PR or NR underscores the importance of achieving deeper responses even in the R/R cHL 
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setting. Accordingly, there was a trend towards better PFS between BVB responsive patients 

who received HDT-ASCT or AlSCT and those who did not.

Conclusion

Our data support the use of BVB as a markedly active, well tolerated combination in 

patients with R/R cHL, including those who are heavily pretreated. By producing high 

CRR, BVB allows many patients to proceed onto potentially curative HDT-ASCT or AlSCT. 

With an extended follow up, we further suggest that a significant proportion of heavily 

pretreated cHL patients can be cured with this approach. Studies comparing this regimen 

with traditional chemotherapy, particularly in patients in first relapse, are warranted.

Clinical Practice Points

Treatment options for patients with relapsed or refractory classical Hodgkin lymphoma 

(cHL) remain limited. The inability to achieve deep response with salvage therapy limits 

opportunities for cure. Commonly utilized polichemotherapy combinations are associated to 

severe hematological toxicity.

Our study demonstrates that the combination of brentuximab vedotin and bendamustine 

(BVB) is highly effective, producing an ORR of 75%, CRR 50% and a median PFS of 

26 months, and it allows successful stem cell transplantation in eligible patients. With an 

extended follow up, we further suggest that a significant proportion of heavily pretreated 

cHL patients can be cured with this approach. Finally, the combination was generally safe, 

with most AE being mild and/or readily mangeable.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Responses in the entire population and predefined subgroups. ORR = overall response rate; 

BVB = brentuximab vedotin-bendamustine; BV = brentuximab vedotin; CR = complete 

response; PR = partial response.
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Figure 2. 
Progression-free survival in the entire population (A) and according to the depth of response 

to brentuximab vedotin-bendamustine (B).
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Figure 3. 
Progression-free survival in predefined patient subgroups. (A) refractory or relapsed after 

their first therapy; (B) ≤ 2 or ≥ 3 previous lines; (C) brentuximab vedotin naïve or 

brentuximab vedotin exposed.
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Table 1

Patient Characteristics (n = 41)

Characteristic n. (%) or median [range]

Gender

 Female 19 (46)

 Male 22 (54)

Median age, years 36 [16–74]

Histological subtype

 Nodular sclerosis 28 (68)

 Mixed cellularity 6 (15)

 Lymphocyte-rich 2 (5)

 Not classified 5 (12)

ECOG PS

 0–1 37 (90)

 ≥2 4 (10)

Stage at the time of BVB initiation

 II 13 (32)

 III 14 (34)

 IV 14 (34)

Systemic symptoms
a 15 (37)

Previous radiation therapy 14 (34)

Previous HDT-ASCT 8 (20)

Previous AlSCT 2 (5)

N. previous lines of therapy

 ≤2 28 (68)

 ≥3 13 (32)

Median N. previous therapies 2 [1–5]

Primary refractory 28 (68)

Relapsed 13 (32)

Previous BV 26 (63)

BV-refractory 16 (39)

Abbreviations: AlSCT: allogenic stem cell transplantation; BV: brentuximab vedotin; BVB: brentuximab vedotin and bendamustine; ECOG PS: 
Eastern Cooperative Oncology Group Performance Status; HDT-ASCT: high-dose therapy-autologous stem cell transplantation.

a
Includes: Night sweats, recurrent fevers, and unexplained ≥ 10% weight loss.
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