
Sequential combination of gemcitabine, vinorelbine,
pegylated liposomal doxorubicin and brentuximab as
a bridge regimen to transplant in relapsed or 
refractory Hodgkin lymphoma

Among haematological malignancies, Hodgkin’s lym-
phoma (HL) remains a disease with a high cure rate and
overall survival rate of >80% for patients under 60 years.
Nevertheless, approximately 5–10% of HL patients are
refractory to initial treatment and 10–30% relapse after
achieving an initial complete remission. In this refractory
setting, disease-free survival is very short,1-4even when
using an aggressive chemotherapy combination (plat-
inum-based, ifosfamide/etoposide-based).3,5-7

Owing to these poor results, most experts recommend
that eligible patients with relapsed or refractory disease
undergo intensive therapy (auto- or allograft) after
obtaining a good response. However, none of the existing
options have been compared in a randomised trial, and

there are many different combinations available. The lit-
erature reveals that 60-87% of refractory/relapsing
patients are responders to second-line therapy3 and thus
eligible for autologous stem cell transplantation, even if
the length of the first remission (> or < 1 year) signifies
that mortality is very predictable. The LYSA group
reported an event-free survival (EFS) at 5 years of 46%
and 73% when using double auto-SCT for poor risk
patients and unique auto SCT for intermediate risk
patients respectively.8 Furthermore, these salvage regi-
mens were often associated with significant haematolog-
ical toxicity (frequent patient hospitalisation for febrile
neutropenia; high incidence of transfusion support). 

In vitro studies have demonstrated the potential antitu-
mor activity of anti-CD30 monoclonal antibodies (mAB)
in HL and large B-cell anaplastic lymphoma, where CD30
is expressed selectively (84-91% of classic HL cells are
detected as CD30 positive), creating an excellent target
for immunotherapy.9,10,11 Moreover, the combination of
cytostatic drugs such as gemcitabine with anti-
CD30mAB can really enhance the antitumor activity of
the immunotherapy.11

Brentuximab, an anti-CD30 antibody conjugated with
the antimitotic agent monomethyl auristatin E (MMAE),
has been successfully tested in heavily pre-treated CD30
HL patients in a large Phase II study, reporting 75% over-
all response rate (ORR) and 34% complete response (CR)
rates, with a median remission duration of 20 months for
complete responders. It also demonstrated a good safety
profile, with low Grade ≥3 adverse events (20% neu-
tropenia, 8% thrombocytopenia, 6% anaemia, and no
treatment-related deaths).12 Recently, an update of 2
phase II studies reported the efficacy of brentuximab
combined either with bendamustine13 (83% of RC) or fol-
lowed by augmented ifosfamide carboplatin and etopo-
side (39% of PET negative before transplantation and a 2
year progression-free survival of 63%) for patients with
relapsed or refractory HL.14

Based on this background, a sequential combination of
GVD and brentuximab have been used in some French
centres as a bridge to transplant after either a bleomycin
or platinum based regimen.

This retrospective study sought to determine if a
sequential combination of GVD and brentuximab would
be an effective and safe regimen for relapsed or refractory
HL patients to conduce them to transplantation. 

From January 2013 to December 2014, we conducted a
retrospective analysis of 11 patients recruited from the
haematological departments of the following French cen-
tres: Centre Hospitalier Lyon sud; Hôpital Saint-Louis,
Paris; Hôpital Cochin, Paris; Centre Hospitalier d’Annecy.
All patients were analysed in accordance with the ethical
standards of the institutional committee on human
experimentation. The primary inclusion criterion was
adults (aged >18 years) with HL who had relapsed or
who had failed to achieve CR after at least 2 lines of treat-
ment. These patients then subsequently received the
combined GVD and brentuximab regimen, in accordance
with the French marketing authorisation. Patients were
evaluated at diagnosis and 3 weeks following the last
course of chemotherapy, according to the Ann Arbor
classification, consisting of a physical examination, bone
marrow biopsy, computed tomography (CT) scan of the
neck, chest, abdomen, and pelvis, as well as a positron
emission tomography (PET) scan. For patients classified
as Stage I or II, we have indicated the EORTC/LYSA
prognosis staging, as being namely favourable or poor.
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Table 1. Patients’ characteristics of the entire cohort at initial diag-
nosis.
Features                                                              N. of patients (%)

Total                                                                                                  11
Median age, years (range)                                                  25 (18-38)
Gender
Male                                                                                             9 (82)
Female                                                                                        2 (18)
Initial Stage
I, II                                                                                              4 (36.5)
III, IV                                                                                           7 (63.5)
B symptoms                                                                               8 (72.5)
Stage before SGN GVD
I, II                                                                                              5 (45.5)
III, IV                                                                                           6 (54.5)
Response to initial CT
CR / iCR                                                                                     6 (54.5)
PR                                                                                                      0
SD                                                                                                      0
PD                                                                                               5 (45.5)
Duration of response to initial CT
<3 months / refractory                                                          5 (45.5)
3-12 months                                                                              5 (45.5)
> 12 months                                                                                1 (9)
Previous CT
1 regimen                                                                                    0 (0)
2 regimens                                                                                10 (91)
3 regimens                                                                                  1 (9)
Front-line CT
ABVD                                                                                          4 (36.5)
BEACOPP                                                                                  7 (63.5)
Second-line CT
IVOx                                                                                            5 (45.5)
DHAOx                                                                                       5 (45.5)
BEACOPP                                                                                     1 (9)

GVD: gemcitabine vinorelbine pegylated liposomal doxorubicin; CR: complete
response; iCR: incomplete response; PR: partial response; SD: stable disease; PD: pro-
gressive disease; ABVD: doxorubicin, bleomycin, vinblastine, dacarbazine; BEACOPP:
bleomycin etoposide doxorubicin cyclophosphamide vincristine procarbazine pred-
nisolone; IVOx: ifosfamide etoposide oxaliplatin; DHAOx: dexamethasone high-dose
cytarabine oxaliplatin; CT: chemotherapy.



Response to the induction treatment was evaluated
according to the 2007 Cheson guidelines. 

Treatment plan. On Day 1, gemcitabine was adminis-
trated at 1000mg/m2 intravenously (iv), vinorelbine at
20mg/m2 iv, and liposomal doxorubicin at 15mg/m2 iv,
with brentuximab administered at 1.8mg/kg on Day 8
(with the exception of one centre, the dose was 100 mg
for every patient), repeated every 21 days.

The toxicity assessment was conducted based on the
brentuximab “Autorisation Temporaire d'Utilisation”
(ATU), an early-access program available in France,
which enables the use of severe disease-targeting drugs
which have not yet been granted marketing authorisation
for patients with no other therapeutic options  and who
cannot be included in a clinical trial. 

In our study, 11 patients were treated as described
above. The patient characteristics have been listed in
Table 1. The median age at diagnosis was 25 years (range:
18-38). Nine (82%) were male, while only 2 (18%) were
female. The majority presented with poor prognosis at
diagnosis, with 7 exhibiting extensive disease (63.5%
Stage III/IV) and 8 (72.5%) B symptoms (fever, night
sweats, or weight loss). The median delay between diag-
nosis of the disease and treatment with brentuximab was
10.7 months (7.1-35.3). After first-line therapy, 5 patients
(45.5%) were primary refractory and another 5 (45.5%)
had suffered early relapse, whereas only 1 (9%) had had
a late relapse. Seven patients (63.5%) were initially treat-
ed with BEACOPP (bleomycin, etoposide, doxorubicin,
cyclophosphamide, vincristine, and procarbazine, pred-
nisolone) and 4 (36.5%) with ABVD (doxorubicin,
bleomycin, vinblastine, and dacarbazine). Only 1
received radiotherapy as first-line treatment. For second-
line therapy, 5 patients (45.5%) were given a combina-
tion of IVOx, five (45.5%) a DHAOx regimen, and only
1 (9%) a BEACOPP combination.

Although our patients were young and had not under-
gone heavy prior treatments, the greater number having
previously received only 2 lines, this cohort exhibited

poor prognosis with extensive and primary refractory dis-
ease for the majority.

The ORR for all patients was 100%, with eight (72.5%)
achieving CR and three PR prior to transplantation, as
shown in Table 2A. All patients received an intensifica-
tion treatment, with either autologous stem cell trans-
plant (SCT) (82%) or allogeneic SCT (18%). Six patients
(54.5%) were led to a tandem therapy (five of them
(83%) an autologous SCT, and only one an allogeneic
SCT).

At the last follow-up, eight patients (72.5%) had
achieved CR and one (9%) exhibited disease progression.
With a median follow-up of 8.4 months (5.7-19.9), medi-
an progression-free survival (PFS) was 11.2 months, and
overall survival at 12 months was estimated at 60%. Two
patients (18%) had died before the time of writing, one
from hepatic graft versus host disease, and one from other
causes.

A total of 33 courses were administered, with a median
of three cycles. Few Grade 3-4 toxicities were reported
and these were mostly haematological, but with no relat-
ed severe infection or death, as shown in Table 2B. Only
one patient (9%) presented an anaphylactic shock reac-
tion with the utilization of liposomal doxorubicin, from
which he fully recovered. This very promising toxicity
profile could be partially explained by the young age of
our cohorts and the limited amount of treatment they
had previously received, namely two or three lines.
These positive results were, likewise, in agreement with
the recent reports of very few Grade 3/4 toxicities under
GVD, again mostly haematological (63% neutropenia
and only 7% febrile neutropenia). One Phase III trial from
CALGB using the combination of GVD with SGN30 was
prematurely discontinued due to very severe pneumoni-
tis reported in one case. This complication was not
reported with brentuximab administered solely,12,15 nor
was it observed in our study. 

In conclusion, the sequential combination as described
herein, has been revealed by our study to be effective and
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Table 2A. Efficacy of the sequential combination of gemcitabine, vinorelbine, and pegylated liposomal doxorubicin (GVD) with brentuximab.
All patients (%) Refractory patients (%) Early relapse (%) Late relapse (%)

CR/iCR 8 (73) 3 (60) 4 (80) 1 (100)
PR 3 (27) 2 (40) 1 (20) 0 (0)
SD 0 (0) 0 (0) 0 (0) 0 (0)
PD 0 (0) 0 (0) 0 (0) 0 (0)
CR: complete response; iCR: incomplete response; PR: partial response; SD: stable disease; PD: progressive disease.

Table 2B. Toxicities (Grade 3 or 4 adverse events) of the combined strategy.
Features N. of patients (%)

Anemia 1 (9)
Thrombocytopenia 0 (0)
Neutropenia 1 (9)
Infection 0 (0)
Neurotoxicity 0 (0)
Nausea/vomiting 0 (0)
Hepatic cytolysis 1 (9)
Constipation 1 (9)
Flare-up effect 0 (0)
Allergic reaction 1 (9)



safe as a bridge to transplant, whereas most second-line
therapies induced significant toxicities. These results sup-
port the recommendation of using this combined strategy
for patients with early relapse or refractory disease.
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