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Summary. Over the last 4 decades, advances in radiation therapy and the addition of combination chemother-
apy have significantly increased the cure rate of patients with HL, with a 5-year OS of about 90% . However,
despite high rate of cure after first line of therapy, 5%-10% of HLs are refractory to the treatment, and 10-30%
of patients have a disease relapse after a complete response (CR). Relapsed HL can be treated with salvage
therapies with a long-lasting complete remission in 80% of cases. In recent years, novel drugs are available for the
patients with relapsed/refractory HL, like Brentuximab Vedotin and immune checkpoint inhibitors. These drugs
have been able to rescue a cohort of patients who subsequently could receive an allogeneic stem-cell transplant.
Our cases have been chosen because they are representative of critical issues in the management of relapsed/
refractory HL; our experiences are consistent with what reported by other Authors.
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Background

Over the last 4 decades, advances in radiation
therapy and the addition of combination chemother-
apy have significantly increased the cure rate of pa-
tients with classical Hodgkin Lymphoma (cHL), with
a 5-year overall survival (OS) of about 90% in patients
younger than 60 years (1). However, 5%-10% of HL
patients are refractory to first line treatment, and 10-
30% of patients relapse after achieving a complete re-

sponse (CR) (2). Relapsed HL can be managed with

salvage therapies with a long-lasting complete remis-
sion in about 50 % (3).

Numerous studies have shown that high-dose
chemotherapy followed by autologous stem cell
transplantation (ASCT) is superior to conventional
chemotherapy in terms of long-term disease-free sur-
vival (DFS) and OS. Outcome of second line thera-
py is strongly influenced by sensitivity to second line
chemotherapy and consequently by disease status at
transplantation (4-6), and patients refractory to sal-
vage chemotherapy or relapsing after ASCT present a
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dismal prognosis (2, 7). Moreover, some patients with
relapsed/refractory HL are not considered suitable for
ASCT, due to both co-morbidities and age: for this
subgroup, a standard of care is lacking and outcome is
unsatisfactory (8).

In recent years, landscape of relapsed/refractory
cHL has been deeply modified by novel drugs avail-
ability, being brentuximab vedotin (BV) and immune
checkpoint inhibitors (CPI) the most effective (9-14).

Brentuximab vedotin is an antibody-drug conju-
gate active against CD30-positive cells, such as Reed
Sternberg cells, and delivers the antimicrotubule agent
monomethyl auristatin E inside HL. and Reed-Stern-
berg cells, inducing apoptosis. Brentuximab vedotin
has shown capability to rescue about two thirds of
cHL relapsing after, or not eligible to, ASCT (9, 10).
Additionally, it has shown to induce high, long lasting
ORR and PFS rates when used as post ASCT consoli-
dation in patients with classical Hodgkin lymphoma
(cHL) at high risk of relapse or progression, with an
acceptable tolerability and safety profile (13, 15-17).
Based on these data, Brentuximab vedotin as single
agent has been approved for treatment of cHL who
relapse after autologous ASCT or following two prior
therapies in those unsuitable for ASCT (18). More
recently, Brentuximab-Vedotin has been tested as de-
bulking pre-transplant strategy in relapsed/refractory
cHL failing at least one salvage chemotherapy with
promising efficacy (19).

Checkpoint inhibitors target the interaction of the
programmed death (PD)-1 immune checkpoint recep-
tor, and its ligands PDL1 and PDL2, and have shown
a significant activity in many tumors (7). Nivolumab
and pembrolizumab are anti-(PD)-1 monoclonal anti-
body currently approved for the treatment of relapsed/
refractory classical Hodgkin’s lymphoma cHL (20, 21).

In this paper we report 6 real life cases treated
in different Italian hematological centers, selected be-
cause representative of critical and high-risk areas in
the relapsed/refractory cHL management, due to the
lack of a clear and well recognized standard of treat-
ment and to the patients’ clinical heterogeneity. With
the aim of picturing how challenging clinical choices
might be in the real-life setting, we report two dif-
ferent therapeutic choices for each situation, including
the use of BV either in monotherapy (in label) or com-

bined with chemotherapy (off label), and we provide a
critical review of the literature.

Cases 1A and 1B Young patient, eligible to ASCT

Treatment options for incomplete response to second-line
therapy: BV or conventional third-line chemotherapy 2

Case 14 (Re)

A 26-year-old male attended to our center with
fever, irritating cough, and night sweats, without ben-
efit after antibiotic therapy. He complained a slight
weight loss. A chest X-Ray was negative; a chest
computer tomography (CT) scan showed mediasti-
nal lymphadenopathies (up to 7 cm). An echo guided
core needle biopsy of mediastinal mass demonstrated
classical Hodgkin Lymphoma (cHL). *Fluorodeoxy-
glucose positron emission tomography (*FDG-PET)
showed *FDG uptake in hilar and mediastinal lym-
phadenopathies, and in small bilateral lymph nodes of
the neck; below the diaphragm, *FDG-PET demon-
strated lymphomatous disease with paraaortic lymph
nodes and focal splenic uptakes. An abdomen CT scan
confirmed four hypodense lesions of the spleen (up to
1.2 cm). The patient was then diagnosed advanced-
stage cHL (stage IIIB), with International Prognosis
Score of 3 (based on gender, stage, and albumin level
of 3.8 mg/dL). Cardiac and pulmonary function tests
were found within the normal range. He received a
first line therapy with doxorubicin, bleomycin, vin-
blastine, and dacarbazine (ABVD) with filgrastim
as secondary prophylaxis. *FDG-PET after 2 cycles
showed disappearance of all uptakes. He completed
6 cycles and achieved a complete response (the post-
treatment *FDG-PET demonstrated resolution of
previous abnormal uptake and the CT scan showed
nodal size consistent with partial response by Inter-
national Working Group criteria). Eight months after
completing chemotherapy, a CT scan revealed a 2.6
cm retrosternal lymph node and a slight increase in
one epiaortic lymph node (maximum diameter 3.6
cm), both with *FDG-PET pathologic uptake. No
extranodal disease was evidenced. Incisional biopsy of
mediastinal lymph nodes with video-assisted thoracic
surgery approach revealed recurrent cHL, classified as



Treatment of very high-risk classical Hodgkin Lymphoma: cases’ selection from real life and critical review of the literature 15

stage IA, non-bulky. Considering the young age of the
patient, we decided to start a salvage chemotherapy
and a subsequent high dose chemotherapy with au-
tologous stem cell transplant (ASCT), if responsive.
He received 2 cycles of salvage treatment with ifos-
famide, gemcitabine, and vinorelbine (IGEV), which
were well tolerated. *FDG-PET after the second cycle
showed a partial response, with persistence of patho-
logic uptake in the epiaortic lymph node. The CT
scan revealed nodal size reduction of 40% of product
of the main diameters. We then decided to treat the
patient with 2 cycles of esc-BEACOPP (bleomycin,
etoposide, doxorubicin, cyclophosphamide, vincristine,
procarbazine, prednisone). At hematologic recovery
after the first esc-BEACOPP, 9x10%/Kg CD34+ cells
were collected. After the second cycle the patient was
hospitalized for neutropenic fever, resolved with broad
spectrum antibiotics. The response to the treatment
was then re-evaluated: CT scan showed no disease, and
“FDG-PET was negative. He proceeded to ASCT af-
ter a carmustine, etoposide, cytarabine, and melphalan
(BEAM) conditioning regimen. High dose chemo-
therapy was well tolerated. After post-transplant re-
covery, radiotherapy on sites of previous relapse was
administered (30 gray). Since then, the patient has
been followed for 3 years after ASCT with no relapse.

Case 1B (Rusconi)

A 40-year-old Caucasian male, with no signifi-
cant co-morbidities in the medical history, presented
with fever, significant weight loss (8 kilos in the last two
months) and cough. A chest X-ray detected a medias-
tinal enlargement, while an echocardiography exami-
nation showed a pulmonary hypertension (65 mmHg)
and a 2 cm pericardial effusion without impairment of
the left ventricle ejection fraction. Patient was there-
fore referred to the emergency department, where a
CT scan detected a bulky mediastinal mass (up to 10
cm) and multiple supradiaphragmatic adenopathies (up
to 4 cm). Patient was admitted in the Hematology de-
partment, and an excisional biopsy of a supraclavicular
lymph node was performed. Histological examination
showed a classical Hodgkin lymphoma (cHL), nodular
sclerosis (CD30 positive, CD15 positive, CD20 nega-
tive). "FDG-PET revealed “FDG uptake in the large
mediastinal lymphadenopathies (SUV max 8.32) and

in hilar and cervical (bilateral) and axillary (left) lymph
nodes; a diffuse, low intensity uptake in the skeleton
was described as well. Bone marrow biopsy was negative
for cHL. CD30+ localization. The disease was classified
as Ann Arbor stage IIB, with an Hasenclever score of
2 (due to male gender and low albumin). Pulmonary
function test was normal. Six cycles of ABVD plus ra-
diotherapy on bulky mediastinal mass were planned.
Chemotherapy was administered with a 25% reduction
of the dacarbazine dose only on day 14 of the first cycle
due to transaminitis (G3); neither further dose reduc-
tion nor delay were registered. Interim *FDG-PET
performed after two ABVD cycles resulted negative,
with a Deauville Score (DS) of 2; the co-registered ba-
sal CT scan showed a reduction of tumor size consistent
with partial remission. A contrast-enhanced CT scan
was performed after 4 ABVD cycles and demonstrated
a reduction of the mediastinal bulky adenopathy (maxi-
mum diameter 4 cm) and the complete resolution of the
pericardic localization, together with the other sites of
disease. *FDG-PET after 6 ABVD cycles showed the
reappearance of a mediastinal uptake (DS: 4). A CT
guided core needle biopsy of the mediastinal residual
mass showed the persistence of cHL. After 2 cycles of
non-cross-resistant salvage chemotherapy with benda-
mustine, gemcitabine, vinorelbine (BeGEV), *FDG-
PET was repeated, and was consistent with stable dis-
ease, while the co-registered CT scan showed a further
reduction in the mediastinal lymphadenopathy (maxi-
mum diameter 3 cm). Patient was therefore considered
not eligible to autologous stem cell transplantation due
to the persistence of disease, even if an adequate stem
cell harvest was obtained after the first BeGEV cycle
(8.8x10° CD34+/kg). Patient was further treated with
single-agent BV at a standard dose of 1.8 mg/kg iv
every 3 weeks as an attempt to obtain a metabolic re-
sponse and proceed to consolidation with ASCT. Treat-
ment with BV was well tolerated and no significant
toxicity was detected. After 4 BV cycles, *FDG-PET
was performed, with a negative result (DS: 2), while no
changes in the mediastinal lymph node was detected.
The patient underwent ASCT following carmustine,
etoposide, cytarabine, and melphalan (BEAM) condi-
tioning regimen. After transplant recovery, radiotherapy
on previous mediastinal bulk as additional consolidation
was administered (30 Gy). *FDG-PET 8 weeks after
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radiotherapy completion was negative (DS: 2). Patients
is now in continuous complete remission 2 years after
ASCT and radiotherapy and undergoes a periodic regu-
lar clinical follow-up.

Discussion case 14 and 1B (Zanni)

Several studies on r/r HL have shown that high-
dose chemotherapy followed by ASCT exerts a better
control of the disease as compared with conventional
chemotherapy, curing approximately 50% of patients
(4-6, 22). Therefore, ASCT is currently considered
the standard of care in this setting (23). To overcome
drug resistance, many salvage regimens incorporating
compounds never used in first-line (e.g. ICE, DHAP
or IGEV) have been investigated before ASCT, show-
ing approximately 80% of ORR and CR ranging from
20% to 50% (24-27). Recently, an Italian phase 2 trial
showed the high efficacy of the “BeGEV” regimen as an
induction before ASCT, describing 73% of CR and 10%
of PR, with a 2-year PFS and a OS of 62% and 77%,
respectively (27). As of today, however, no results are
available from prospective randomized trials compar-
ing diverse salvage regimens before ASCT. Moreover,
the overall therapeutic impact of ASCT relies on the
chemo-sensitiveness of the disease to salvage therapy,
which remains one of the most important predictive fac-
tors of long-term outcome (24). *FDG-PET remains
the best detection method of residual active disease, and
several studies have suggested that its negativity dur-
ing salvage chemotherapy and before ASCT strongly
predicts PES (28-30). Indeed, a retrospective analysis of
153 r/r HL patients showed a significant difference in
5-year event free survival (EFS) between pre-transplant
PET-positive and PET-negative patients (31% vs 75%)
(30). On the other hand, novel approaches are warranted
for patients showing incomplete response after second-
line treatment. Third-line conventional chemotherapy
reached acceptable ORR in a few studies, including the
one by Moskowitz et al. showing the capacity of 2 cycles
of gemcitabine, vinorelbine and doxorubicine to induce
a 53% of CR in patients who were PET-positive after
ICE-based salvage chemotherapy, an outcome that was
even similar to PET-negative ones (31). An Italian ret-
rospective analysis on a few r/r HL patients treated with
BEACOPP regimen, also demonstrated the usefulness

of a third-line non-cross resistant chemotherapy for

achieving the best disease response before ASCT (32).
Consistently, BV may represent another effective option
as a bridge to ACST, but only few data are currently
available in the transplant-naive setting of patients fail-
ing at least one salvage therapy. The study by Zinzani et
al. investigated the efficacy of BV monotherapy in 30 1/r
patients before ASCT. After a median of 4 cycles, OR
and CR rates were 40% and 30%, respectively, according
to "FDG-PET evaluation (14). Another retrospective
study from UK reported an ORR of 56% and a CRR of
29% in the same setting of patients (16). These results
were also confirmed by a prospective multicenter study
reporting an ORR of 50%, which allowed 47% of pa-
tients to proceed to ASCT (33).

Cases 2A and 2B. Young patient, eligible to ASCT

Treatment options for refractoriness to third line brentux-
imab-vedotin: check-point inhibitors or a rechallenge with
BV with the addition of chemotherapy?

Case 2A (Puccini)

A 25-year-old man presented with a dry cough and
pruritus in October 2012. Physical examination identi-
fied enlarged lymph nodes (in particular supraclavicular,
3 cm) in both sides of the neck. Excisional biopsy from
the supraclavicular lymph node showed stage I nodu-
lar sclerosing Hodgkin lymphoma. *FDG-PET scan
showed increased uptake in bilateral cervical, supra-
clavicular, mediastinal, and bilateral axillary nodes. CT
scan evidenced multiple mediastinal lymph nodes of a
maximum diameter of 4 cm. A bone marrow biopsy was
negative for cHL localization. The stage was Ann Arbor
ITA without a large mediastinal tumor. According to the
German Hodgkin Study Group (GHSG) risk alloca-
tion, the patient was classified as early unfavorable clas-
sical Hodgkin lymphoma. In January 2013 the patient
started 4 cycles of ABVD followed by 30 Gy involved
field radiotherapy (IFRT). Post-treatment PET showed
a complete metabolic response (DS 2). Nine months af-
ter the end of the radiotherapy, the patient presented
with itching and a new increase in the neck lymph
nodes. PET and biopsy confirmed the relapse (CD30-
positive/CD15-positive and CD20-negative classical
Hodgkin lymphoma of nodular sclerosis subtype). The
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patient was treated with four cycles of IGEV, with the
aim to proceed to high-dose BEAM chemotherapy
and autologous stem cell transplant. After 2 cycles, CT
showed a partial remission, and an adequate autologous
stem cell harvest was obtained. PET performed after the
fourth IGEV course was consistent with stable disease.
Therefore, in September 2014, patient began therapy
with esc-BEACOPP for 4 cycles. CT and *FDG-PET
at the end of the therapy showed persistence of disease
(DS 5). In February 2015 patient was thus treated with
BV at the standard dose of 1.8 mg/kg every 3 weeks
intravenously, with a partial remission after 4 cycles.
After 8 doses, he presented with a grade 2 peripheral
sensory neuropathy and BV dose was therefore reduced
to 1.2 mg/kg; peripheral neuropathy improved to grade
1. Re-staging after 8 BV cycles evidenced a partial re-
mission, with a residual DS of 4 in the mediastinal and
supraclavicular lymph nodes. Considering the opportu-
nity to participate in the nivolumab Expanded Access
Program (EAP), we decided to introduce the anti-PD1
antibody as a bridge to autologous stem cell transplan-
tation (ASCT). In October 2015 our patient started
treatment with nivolumab at 3 mg/kg dose every two
weeks, with good hematological and extra-hematologi-
cal tolerability. Re-staging after 3 months of treatment
revealed a partial response, and after 6 months a com-
plete response (DS 2). An HLA identical donor was not
available, and patient received ASCT with BEAM con-
ditioning. During aplasia he had 2 episodes of fever of
unknown origin (FUO). No relevant complications oc-
curred during the post-transplant period. At 24 month
follow up the patient showed good general condition
without disease relapse.

Case 2B (Sorio)

A 22-year-old male, with no significant past medi-
cal history, underwent hematological evaluation in
February 2015, due to night sweats and neck adenopa-
thies. A lymph node biopsy allowed to diagnose clas-
sical Hodgkin Lymphoma, nodular sclerosis. CT scan
showed multiple supra-diaphragmatic adenopathies
with a mediastinal bulky mass (10 cm, SUV max 15.8).
A bone marrow biopsy was negative for HL. Ann Arbor
stage was IIB with bulky mediastinal involvement. First
line chemotherapy with 6 ABVD cycles was started; in-
terim PET after 2 courses was consistent with complete

metabolic response (DS 3). Consolidation radiotherapy
to bulky sites was delivered after chemotherapy (30 Gy).
Post-radiotherapy *FDG-PET was negative. After 6
months, a first biopsy confirmed a relapse. *FDG-PET
scan showed a pathological uptake (SUV max 9.7) at
right lung hilum and at mediastinal level. After two R-
DHAOx (rituximab, dexamethasone, cytarabine, ox-
aliplatin) cycles, 13.38x10° CD34+ cells/Kg were har-
vested. *FDG-PET after the 2 salvage cycles showed
progressive disease, and patient reported night sweats
reappearance. Patients was treated with four BV cycles
at standard dose (1.8 mg/kg IV every 3 weeks), obtain-
ing a partial metabolic remission (DS 4). Bendamustine
was added to BV, and administered for 4 cycles. *FDG-
PET after 2 salvage cycles showed a complete remission
(DS 2), and no systemic symptoms were reported. Au-
tologous stem cells consolidation after BEAM condi-
tioning was performed in May 2018. Since then, clini-
cal and radiological follow-ups have been negative for
disease recurrence.

Discussion (Vanazzi)

In chemo-refractory patients, once excluded (when-
ever possible) the occurrence of a different histology
(grey zone lymphoma, NHL or non-malignant process)
on a second biopsy, BV and checkpoint inhibitors rep-
resent valuable therapeutic options (2). As single agent,
BV was shown to induce CR in approximately one-third
of patients and, in combination with chemotherapeutics
as gemcitabine, bendamustine or cisplatin, it results in
therapeutic outcomes mostly comparable with those ob-
tained using more aggressive strategies (34-38). In the
study by LaCasce et al., evaluating the combination of
BV with Bendamustine as first-salvage regimen in 1/r
HL, fifty-five patients received the standard dose of BV
on day 1 with bendamustine 90 mg/m? on days 1 and
2 every 3 weeks for up to 6 cycles. Patients could un-
dergo ASCT at any time after cycle 2. Following ASCT
or completion of combination therapy, if not proceeding
to ASCT, patients could receive BV monotherapy for up
to 16 cycles. After a median of 2 cycles (range, 1-6), the
objective response rate (among 53 efficacy-evaluable pa-
tients) was 92.5%, and 39 patients (73.6%) achieved CR.
Forty patients underwent ASCT. Thirty-one patients,
including 25 transplanted patients, received BV mono-
therapy (median 10 cycles; range 1-14). After a median of
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20.9 months of follow-up, the estimated 2-year progres-
sion-free survival was 69.8% (patients who had received
ASCT) and 62.6% (all patients) (38). When combined
with nivolumab, BV produced 82% of OR, including
61% of CR (39). Overall, 87% of patients proceeded
to ASCT, and 68% underwent transplantation with no
need of additional salvage therapy. Also nivolumab alone
has been reported as valid bridge-to-transplantation op-
tion in the refractory setting. In a phase 2 study, 243 pa-
tients received nivolumab, showing OR and CR rates of
65% and 29%, respectively, in BV-naive patients (n = 63),
68% and 13% in those who had undergone prior ASCT
followed by BV (n = 80), and 73% and 12% in patients
who had received BV before and/or after ASCT (n =
100) (40). Similarly, a retrospective analysis of 82 r/r HL
treated by nivolumab for 12 weeks showed ORR and
CR of 64% and 22%, respectively. Twenty patients un-
derwent subsequent transplantation. Among 11 patients
receiving allogeneic stem-cell transplantation, 5 reached
a durable CR. The main reason of nivolumab discontin-
uation was the occurrence of disease progression, while
the safety profile of the drug was acceptable, with only 4
patients displaying serious adverse events. The 6-month
OS and PFS rates were 91.2% and 77.3%, respectively
(41). Thus, nivolumab represents a good option for BV-
refractory HL patients, and may be a useful bridge to
transplantation, although associated with a slightly in-
crease of toxicity. Similar results were also achieved using
pembrolizumab, which produced OR and CR rates of
74% and 22%, respectively, in patients who underwent
prior ASCT and BV, 64% and 25% in never transplant-
ed patients, as well as 70% and 20% in BV-naive patients
who failed ASCT (42).

Cases 3A and 3B Elderly patient

Treatment options for v/ cHL accordingly fo fitness status:
beyond age?

Case 34 (Flenghi)

A 71-year-old caucasian women without signifi-
cant anamnestic co-morbidities, referred to our centre
for the occurrence of night-sweating and itching. An
abdominal ultrasound showed right pleural effusion,

confirmed by chest X-ray; thoracic-abdominal CT-

scan showed also the presence of a mediastinal bulk
(92 x 65 x 160 mm). Blood tests, ECG and Echocar-
diogram resulted normal, and ECOG score 0; the
geriatric assessment showed ADL (Activities of Daily
Living) score of 6, IADL (Instrumental Activities of
Daily Living) 7, CIRS (Cumulative Illness Rating
Scale) 1. The PET-CT scan showed a high *FDG up-
take (SUV,. 22.6) of the mediastinal mass, without
other lesions. The subsequent mediastinal biopsy was
diagnostic for nodular sclerosis type II Hodgkin’s lym-
phoma. The pleural effusion cytology resulted negative
for neoplastic cells. The final diagnosis was Hodgkin’s
lymphoma stage IB bulky, with Hasenclever score 1.
The patient was treated with 2 cycles of ABVD. We
observed persistence of disease at the revaluation with
PET-2 scan (Deauville score 4) and CT-scan (50 x 45
mm vs 92 x 65 mm). A second line IGEV regimen
was then started, with hematopoietic stem cells har-
vesting. The PET-CT scan after the third cycle was
consistent with a stable disease, therefore we started
immunotherapy with brentuximab vedotin, obtaining
after 6 infusions a complete remission, consolidated
with fotemustine, etoposide, cytarabine, melphalan
(FEAM) high-dose chemotherapy (reduced at 75% of
the total dose because of the patient’s age), followed by
autologous stem cell transplant. Subsequent radiother-
apy was not performed because the patient denied the
consent. The patient is currently in persistent complete
remission 15 months after the transplant.

Case 3B (Fabbri)

An 80 year old male patient was admitted to our
institution on February 2014, due to persistent fever,
increased ESR and multiple abdominal lymphadenopa-
thies documented by an abdominal ultrasound scan.
Previous Medical History included hypertension, an
episode of atrial fibrillation, successfully drug reverted,
and mild chronic renal failure. Neck-thorax and ab-
dominal contrast enhanced-CT scan confirmed the
presence of multiple pathological lombo-aortic and
right common iliac lymph nodes, with longest diam-
eters of 3 and 6 cm respectively. The patient underwent
laparoscopic excisional lymph node biopsy without
complication and the diagnosis was classical Hodgkin
lymphoma, nodular sclerosis type I. Bone marrow biop-

sy was negative. Ann Arbor stage was II B. The patient
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was classified as “unfit”, according to the comprehensive
geriatric assessment (CGA) scale reported by the Italian
group in DLBCL setting (43) and started an induction
treatment with the VEPEMB (vinblastine, cyclophos-
phamide, procarbazine, prednisone, etoposide, mitox-
antrone, bleomycin) regimen, specifically designed for
elderly HL patients. Patient compliance and tolerability
were non-satisfactory, since his general condition and
PS worsened during treatment (PS 2), and he experi-
enced a grade 3 hematological toxicity, requiring RBC
support; a CT scan performed after 2™ cycle showed a
marked reduction of lymph nodes volume (75%) and,
due to this encouraging result, the patient continued
treatment with acceptable dose intensity (>70%). A CT
scan performed after the 4* cycle unfortunately showed
disease progression, despite patient had again a good
PS (ECOG 1) and no systemic symptoms. Single agent
gemcitabine was administered as second line treatment,
starting in August 2014. Treatment was again not well
tolerated, as patient required one more time HGFs and
RBC support and had two grade 2 infective episodes.
CT scan performed after the 3" cycle showed a stable
disease (NR) and ®FDG-PET/CT scan confirmed
the disease persistence. Third line treatment with bren-
tuximab vedotin was started in February 2015 (1.8 mg/
Kg q 3 wks). Treatment was quite well tolerated: the
patient maintained a good PS (1) and did not experi-
ence infections or require blood transfusions; a CT scan
performed after the 4* cycle showed a 50% reduction
of lymph nodes volume and TC/PET scan was nega-
tive (Deauville 2). After the VI cycle the patient again
experienced a febrile episode (FUO) with PS worsen-
ing and occurrence of grade 2 peripheral sensitive neu-
ropathy; when the patient recovered from infection, we
decided to administer 2 additional cycles of BV at a
reduced dosage (1.2 mg/Kg), but unfortunately the pe-
ripheral neuropathy (PN) progressed to grade 3; at that
time the TC showed a stable condition with a persis-
tent negative PET scan, and the decision was to stop the
treatment and start a follow-up program. The clinical
follow-up was negative after 3 months, with satisfactory
PS (ECOG 1); PN improved from grade 3 to grade 1.
Patient is now 84 years old and in good clinical condi-
tion, with an ECOG score of 1, without evidence of
disease at the last follow up visit.

Discussion (Ciavarella)

Despite progressive therapeutic advance for younger
HL patients, treatment choice in the elderly population
remains an unsolved issue. This is primarily due to the
lack of prospective clinical trials designed for or includ-
ing large numbers of elderly subjects, although recent
registry data indicate that one third of first-diagnosed
HL patients are above the age of 60 years (44). On the
other hand, reduced compliance to standard chemother-
apies, development of excessive toxicities, treatment de-
lays and dose reductions that commonly occur in elderly
patients make clinical results controversial, slowing the
knowledge improvement in these setting. The reported
cases exemplify some of current controversies in this
field, pointing out crucial aspects of therapeutic deci-
sion, as well as the increasing usefulness of new targeted
drugs, as brentuximab vedotin, for these vulnerable pa-
tients. As one of the earliest steps of disease assessment,
the staging procedure in old patients requires a formal
co-morbidity evaluation, a detailed screening for frailty
and scoring systems that, beyond the sole evaluation of
performance status (ECOG), help in treatment modula-
tion. It is increasingly clear, indeed, that comorbidities,
frailty and ECOG, but not age per se, are factors sig-
nificantly associated with therapeutic response (45). In
both the reported cases, patients were >60 years old and
diagnosed with advanced disease, but the geriatric scales
indicated different level of co-morbidity and fitness,
making the treatment plan challenging. At this regard,
only few and small-sized studies have provided data
about clinical features and outcome of elderly HL pa-
tients assessed by objective comorbidity scales as CIRS,
ADL, IADL, ACE-27 (8, 46). Overall, while growing
data emphasize that high frailty levels identify patients
who are unlikely to benefit from or tolerate chemo-
therapy, an objective concept of “fitness” is difficult to
achieve in the daily practice due to the lack of a unique,
standardized tool for geriatric assessment. This practical
discrepancy also emerges comparing the reported cases.
Authors of case 3A applied classical geriatric scales to
support a treatment plan with a curative intent, includ-
ing high dose chemotherapy and ASCT. In the case 3B,
authors categorized the patient as “unfit” according to
the CGA scale (43), and chose a chemotherapy-based
induction strategy. In both cases, patients underwent a
front-line polychemotherapy, which in the case 3B satis-
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fied the intent of a less toxic approach. To this respect,
several attempts have been reported to evaluate regi-
mens with apparent less toxicity than ABVD in elderly,
advanced-stage patients. VEPEMB has been shown to
produce lower toxicity, while failing in term of efficacy.
Therefore, the use of novel targeted compounds active
in HL recently appeared as the ideal front-line strategy
to overcome the ABVD toxicity, especially for “frail” pa-
tients. Forero-Torres et al. reported that BV monother-
apy may represent an effective option for older patients
who cannot tolerate conventional chemotherapy, with
no substantial impact of age to the drug’s pharmacoki-
netics (47). In the cases reported here, patients showed
disease progression after the first-line approaches and
were treated by salvage chemotherapies including gem-
citabine in monotherapy or in combination with other
agents, resulting, however, only in partial remissions. At
this regard, the curative perspective of using targeted
drugs as BV acquired a double value. While in the case
regarding the “unfit” relapsed/refractory patient the BV
administration produced a stable remission with no re-
markable toxic effects, in case 3A it resembled, de facto,
a bridging strategy to ASCT, which indeed resulted in
durable remission and good quality of life. In both cas-
es, BV was used after >1 previous lines of treatment in
accordance to the Italian authorization, and produced
high therapeutic responses with acceptable toxicity. As
reported by some Authors, in patients with relapsed/re-
fractory HL, PET- positive after conventional chemo-
therapy salvage treatments, the administration of BV can
lead to a normalization of PET in about 30% of cases,
allowing the ASCT (14, 15). The efficacy observed in
young patients suggests to design of trials exploring BV
also within selected elderly populations with either re-
fractory/relapsed or previously untreated disease. Both
the clinical cases here reported underscore the role of BV
as a valuable option for elderly vulnerable and heavily
pre-treated patients, and support the conducting of stud-
ies aimed at validating its role in early lines of treatment
(48, 49). Most importantly, current trials including older
HL patients incorporate objective geriatric evaluation
tools in early patient assessment, providing additional
elements for a continuous optimization of BV use in this
specific clinical setting. Finally, new combinations of BV
with alternative agents, as bendamustine, dacarbazine
or nivolumab has resulted promising in elderly patients,

although with considerable incidence of adverse effects.
Future studies are needed to define the best combination
and position of BV in an ideal therapeutic algorithm for
older patients with HL.

Conclusions

The six cases we described have been chosen be-
cause they can be considered representative of critical
issues in the management of relapsed/refractory cHL
patients; our experiences are consistent with those previ-
ously reported. Cases 1A and 1B regard young patients
with relapsed/refractory cHL who failed standard sec-
ond line therapy, and were therefore considered ineligi-
ble to ASCT due to unsatisfactory disease control. In
this setting, BV proved to be an equally effective and less
toxic alternative to additional classical chemotherapy;
both strategies described allowed to proceed to ASCT
in second complete response, thus hitting the set goal.
Cases 2A and 2B focused on an even more difficult situ-
ation: both relapsed cHL patients were candidate to re-
ceive ASCT, but failed 2 salvage attempts, the first with
chemotherapy regimens and the second with BV mono-
therapy. As third salvage strategy in case 2A a check-
point inhibitor was chosen, while in case 2B BV was
combined with chemotherapy. Both therapeutic strat-
egies allowed to obtain a complete metabolic response
and finally proceed to ASCT as consolidation. Finally,
for elderly-patients, the majority of whom are not can-
didates for multi-agent salvage chemotherapy and au-
tologous stem cell transplant, effective and less toxic new
agents are warranted. Case 3A and 3B illustrated suc-
cessful BV utilization in elderly cHL patients, despite
different fitness categories and disease phases, without
unexpected toxicity. In the setting of elderly cHL pa-
tients, a standard of care is lacking, both for first and
subsequent therapeutic lines; due to this uncertainties,
objective and standardized tools should be developed, in
order to assist physicians’ choice between different treat-
ment options, characterized by different intensity.

In summary, the present clinical cases selection
highlights a potential role of novel drugs such as Bren-
tuximab Vedotin and check-point inhibitors for high
risk relapsed/refractory cHL patients, as a valid alter-
native to additional standard chemotherapy.



Treatment of very high-risk classical Hodgkin Lymphoma: cases’ selection from real life and critical review of the literature 21

Conflict of interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article

References

5

10.

11.

12.

13.

. Eichenauer DA, Aleman BPM, Andre” M, et al. Hodgkin

Iymphoma: ESMO Clinical Practice Guidelines for diagno-
sis, treatment and follow-up. Annals of Oncology 2018; 29
(Supplement 4): iv19-iv29

. Ansell SM. Hodgkin lymphoma: 2018 update on diagnosis,

risk-stratification, and management. Am ] Hematol 2018;

93(5):704-15

. Carella AM, Corradini P, Mussetti A, et al. Treatment of

classical Hodgkin lymphoma in the era of brentuximab ve-
dotin and immune checkpoint inhibitors. Annals of Hema-
tology 2018; 97:1301-15

. Longo DL, Duffey PL, Young RC, et al. Conventional-dose

salvage combination chemotherapy in patients relapsing
with Hodgkin’s disease after combination chemotherapy:
the low probability forcure. J Clin Oncol 1992;10:210-8.

. Josting A, Katay I, Rueffer U, et al. Favorable outcome of

patients with relapsed or refractory Hodgkin’s disease treat-
ed with high dose chemotherapy and stem cell rescue at the
time of maximal response to conventional salvage therapy

(Dex-BEAM). Ann Oncol 1998;9(3):289-95

. Linch DC, Winfield D, Goldstone AH, et al. Dose inten-

sification with autologous bone-marrow transplantation in
relapsed and resistant Hodgkin’s disease: results of a BNLI
randomised trial. Lancet 1993;341(8852):1051—4.

. Shanbhag S, Ambinder RF. Hodgkin lymphoma: A re-

view and update on recent progress. CA Cancer J Clin.
2018;68(2):116-32

. Evens AM, Helenowski I, Ramsdale E, et al. A retrospec-

tive multicenter analysis of elderly Hodgkin lymphoma:
outcomes and prognostic factors in the modern era. Blood

2012; 119 (3): 692-5

- Younes A, Gopal AK, Smith SE, Ansell SM, Rosenblatt JD

et al. Results of a Pivotal Phase II Study of Brentuximab
Vedotin for Patients With Relapsed or Refractory Hodg-
kin's Lymphoma. J Clin Oncol 2012; 30:2183-9.

Chen R, Gopal AK, Smith SE, Ansell SM, Rosenblatt JD
et al. Five-year survival and durability results of brentuxi-
mab vedotin in patients with relapsed or refractory Hodgkin
lymphoma. Blood 2016; 128(12): 1562—6.

Ansell SM, Lesokhin AM, Borrello I, Halwani A, Scott
EC et al. PD-1 blockade with nivolumab in relapsed or
refractory Hodgkin’s lymphoma. N Engl ] Med 2015
22;372(4):311-9.

Chen R, Zinzani PL, Fanale MA, Armand P, Johnson NA.
Phase II Study of the Efficacy and Safety of Pembrolizum-
ab for Relapsed/Refractory Classic Hodgkin Lymphoma. J
Clin Oncol 2017;35(19):2125-32.

Moskowitz CH, Walewski J, Nademanee A, Masszi T,

14.

15.

16.

17.

18.
. Eyre TA, Phillips EH, Linton KM, et al. Results of a mul-

19

20.
21.
22.

23.

24.

Agura E et al. Five-year PFS From the AETHERA Trial
of Brentuximab Vedotin for Hodgkin Lymphoma at High
Risk of Progression or Relapse. Blood 2018;132(25):2639-
42.

Zinzani PL, Pellegrini C, Cantonetti M, et al. Brentuximab
Vedotin in Transplant-Naive Relapsed/Refractory Hodg-
kin Lymphoma: Experience in 30 Patients. Oncologist
2015;20(12):1413-6.

Moskowitz CH, Nademanee A, Masszi T, Agura E, Hol-
owiecki J et al. Brentuximab Vedotin as Consolidation
Therapy After Autologous Stem-Cell Transplantation in
Patients with Hodgkin’s Lymphoma at Risk of Relapse
or Progression (AETHERA): A Randomised, Double-
Blind, Placebo-Controlled, Phase 3 Trial. Lancet 2015;
385(9980):1853-62

Reyad D, Yassin FK and Bayoumy M. Brentuximab Vedotin
in Pretreated Hodgkin Lymphoma Patients: A Systematic
Review and Meta-Analysis. Blood 2015; 126:3866

Scott L]. Brentuximab Vedotin: A Review in CD30-Posi-
tive Hodgkin Lymphoma. Drugs 2017;77(4):435-45
Brentuximab SmPC

ticentre UK-wide retrospective study evaluating the effi-
cacy of brentuximab vedotin in relapsed, refractory classical
Hodgkin lymphoma in the transplant naive setting. Br J
Haematol 2017;179(3):471-9.

Nivolumab SmPC

Pembrolizumab SmPC

Schmitz N, Pfistner B, Sextro M, et al. Aggressive conven-
tional chemotherapy compared with high-dose chemother-
apy with autologous haemopoietic stem-cell transplantation
for relapsed chemosensitive Hodgkin’s disease: a randomised
trial. Lancet 2002;359 (9323):2065-71.

Ferme C, Mounier N, Divine M, et al. Intensive salvage
therapy with high-dose chemotherapy for patients with ad-
vanced Hodgkin’s disease in relapse or failure after initial
chemotherapy: results of the Groupe d’Etudes des Lympho-
mes de I’Adulte H89 Trial. J Clin Oncol 2002;20(2):467-75.
Moskowitz CH1, Nimer SD, Zelenetz AD, et al. A 2-step
comprehensive high-dose chemoradiotherapy second-
line program for relapsed and refractory Hodgkin disease:
analysis by intent to treat and development of a prognostic
model. Blood 2001; 97(3):616-23.

25. Josting A, Rudolph C, Reiser M, et al. Time-intensified

26.

27.

dexamethasone / cisplatin / cytarabine: an effective salvage
therapy with low toxicity in patients with relapsed and re-
fractory Hodgkin’s disease. Ann Oncol 2002;13(10):1628-
35.

Santoro A, Magagnoli M, Spina M, et al. Ifosfamide, gem-
citabine, and vinorelbine: a new induction regimen for re-
fractory and relapsed Hodgkin’s lymphoma. Haematologica
2007;92(1):35-41

Santoro A, Mazza R, Pulsoni A, et al. Bendamustine in
Combination With Gemcitabine and Vinorelbine Is an
Effective Regimen As Induction Chemotherapy Before
Autologous Stem-Cell Transplantation for Relapsed or



22

C. Rusconi, S. Ciavarella, A. Fabbri, et al.

Refractory Hodgkin Lymphoma: Final Results of a Mul-
ticenter Phase I Study. ] Clin Oncol 2016;34(27):3293-9.

28. Filmont JE, Gisselbrecht C, Cuenca X, et al. The impact
of pre- and post-transplantation positron emission tomog-
raphy using 18-fluorodeoxyglucose on poor-prognosis lym-
phoma patients undergoing autologous stem cell transplan-
tation. Cancer 2007; 110, 1361-9

29. Castagna L, Bramanti S, Balzarotti M, et al. Predictive value
of early 18F-fluorodeoxyglucose positron emission tomog-
raphy (FDG-PET) during salvage chemotherapy in relaps-
ing/refractory Hodgkin lymphoma (HL) treated with high-
dose chemotherapy. Br ] Haematol 2009;145(3):369-72.

30. Moskowitz AJ, Yahalom ], Kewalramani T, et al. Pretrans-
plantation functional imaging predicts outcome following
autologous stem cell transplantation for relapsed and refrac-
tory Hodgkin lymphoma. Blood 2010;116(23):4934-7.

31. Moskowitz CH, Matasar M]J, Zelenetz AD, et al. Nor-
malization of pre-ASCT, FDG-PET imaging with second-
line, non-cross-resistant, chemotherapy programs improve
event-free survival in patients with Hodgkin lymphoma.
Blood 2012;119(7):1665-70.

32. Cavalieri E, Matturro A, Annechini G, et al. Efficacy of the
BEACOPP regimen in refractory and relapsed Hodgkin
lymphoma. Leuk Lymphoma 2009;50(11):1803-8.

33. Walewski J, Hellmann A, Siritanaratkul N, et al. Prospec-
tive study of brentuximab vedotin in relapsed/refractory
Hodgkin lymphoma patients who are not suitable for stem
cell transplant or multi-agent chemotherapy. Br ] Haematol
2018;183(3):400-10.

34. Cole PD, McCarten KM, Pei Q, et al. Brentuximab ve-
dotin with gemcitabine for paediatric and young adult
patients with relapsed or refractory Hodgkin’s lymphoma
(AHOD1221): a Children’s Oncology Group, multicen-
tre single-arm, phase 1-2 trial. Lancet Oncol 2018; pub-
lished online Aug 16. http://dx.doi.org/10.1016/51470-
2045(18)30426-1.

35. Garcia-Sanz R, Sureda A, Gonzalez AP, et al. Brentuxi-
mab vedotin plus ESHAP (BRESHAP) is a highly effec-
tive combination for inducing remission in refractory and
relapsed Hodgkin lymphoma patients prior to autologous
stem cell transplant: a trial of the Spanish Group of Lym-
phoma and Bone Marrow Transplantation (GELTAMO).
Blood 2016; 128: 1109.

36. Cassaday RD, Fromm J, Cowan AJ, et al. Safety and activity
of brentuximab vedotin (BV) plus ifosfamide, carboplatin,
and etoposide (ICE) for rel/ref (rel/ref) classical Hodgkin
lymphoma (cHL): initial results of a phase I/II trial. Blood
2016; 128: 1834.

37. Hagenbeek A, Mooij H, Zijlstra J, Lugtenburg P, van Imhoff
G, et al. Phase I dose-escalation study of brentuximab-ve-
dotin combined with dexamethasone, high-dose cytarabine
and cisplatin, as salvage treatment in relapsed/refractory
classical Hodgkin lymphoma: The HOVON/LLPC Trans-
plant BRaVE study. Haematologica 2019; 104: e151-¢153.

38. LaCasce A, Bociek G, Sawas A, et al. Brentuximab vedotin

plus bendamustine: a highly active salvage treatment regi-

men for patients with relapsed or refractory Hodgkin lym-
phoma. Blood 2015; 126: 3982.

39. Herrera AF, Moskowitz AJ, Bartlett NL, et al. Interim re-
sults of brentuximab vedotin in combination with nivolum-
ab in patients with relapsed or refractory Hodgkin lympho-
ma. Blood 2018; 131: 1183-94.

40. Armand P, Engert A, Younes A, et al. Nivolumab for re-
lapsed/refractory classic Hodgkin Lymphoma after failure
of autologous hematopoietic cell transplantation: extended
follow-up of the multicohort single-arm phase II checkmate
205 trial. J Clin Oncol 2018;36:1428-39.

41. Bekéz H, Karadurmug N, Paydas S et al. Nivolumab for
relapsed or refractory Hodgkin lymphoma: real-life experi-
ence. Ann Oncol 2017;28(10):2496-2502.

42.Chen R, Zinzani PL, Fanale MA, et al. Phase II study
of the efficacy and safety of pembrolizumab for relapsed/
refractory Classic Hodgkin Lymphoma. J Clin Oncol
2017;35(19):2125-32

43. Tucci A, Martelli M, Rigacci L, Riccomagno P, Cabras MG
et al. Comprehensive Geriatric Assessment Is an Essential
Tool to Support Treatment Decisions in Elderly Patients
With Diffuse Large B-cell Lymphoma: A Prospective Mul-
ticenter Evaluation in 173 Patients by the Lymphoma Ital-
ian Foundation (FIL). Leuk Lymphoma 2015;56(4):921-6.

44. Bjorkholm M, Weibull CE, Eloranta S, Smedby KE,
Glimelius I, Dickman PW. Greater attention should be paid
to developing therapies for elderly patients with Hodgkin
lymphoma-A population-based study from Sweden. Eur J
Haematol 2018;101(1):106-14

45. Abel GA, Klepin HD. Frailty and the management of he-
matologic malignancies. Blood 2018;131(5):515-24

46. Proctor SJ, Wilkinson J, Jones G, Watson GC, Lucraft HH,
Mainou-Fowler T et al. Evaluation of treatment outcome
in 175 patients with Hodgkin lymphoma aged 60 years or
over: the SHIELD study. Blood 2012;119(25):6005-15

47. Forero-Torres A, Holkova B, Goldschmidt J, Chen R, Olsen
G, Boccia RV et al. Phase 2 study of frontline brentuximab
vedotin monotherapy in Hodgkin lymphoma patients aged
60 years and older Blood; 126(26): 2798-2804.

48. Evens AM, Advani RH, Helenowski IB, Fanale M, Smith
SM, Jovanovic BD. Multicenter Phase II Study of Sequen-
tial Brentuximab Vedotin and Doxorubicin, Vinblastine,
and Dacarbazine Chemotherapy for Older Patients with
Untreated Classical Hodgkin Lymphoma. J Clin Oncol
2018;36(30):3015-22

49. Borchmann S, Engert A, Béll B. Hodgkin lymphoma in
elderly patients. Curr Opin Oncol 2018;30(5):308-16

Received: 2 May 2020

Accepted: 25 May 2020

Correspondence:

Chiara Rusconi

E-mail: chiara.rusconi@ospedaleniguarda.it



