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Salvage Therapy for Hodgkin’s Lymphoma
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Abstract: Hodgkin’s lymphoma (HL) is a clonal lymphoid malignancy that
affects over 7000 patients in the United States annually. The disease remains
one of the great success stories in the recent history of cancer treatment.
More than 80% of HL patients will be expected to be long-term survivors
because of recent advances in radiation therapy and combined chemotherapy.
However, for the subset of patients who relapse after initial therapy, HL
remains a challenging disease. Indeed, for patients who relapse after salvage
high-dose chemotherapy and autologous stem cell transplant, effective ther-
apeutic options remain limited, and further new therapies are warranted. This
article provides a review of the current literature regarding salvage therapy
for HL.
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Hodgkin’s lymphoma (HL) is a clonal lymphoid malignancy
mainly confined to the lymph nodes and the lymphoid organs.

HL (previously Hodgkin’s disease) affects approximately 7500 new
patients annually in the United States.1 The disease incidence varies
considerably and seems to have a bimodal pattern with first peak in
the late 20’s, and a second peak in patients 55 years and older.2 The
disease is composed of 2 distinct entities: the more common, classic
HL, and the rarer nodular lymphocyte predominant HL. Classic HL
includes the subgroups, nodular sclerosis, which is the most com-
mon type in United States, mixed cellularity, lymphocyte depleted,
and lymphocyte rich.

From the period 1960 to 1963, the 5-year survival from HL
was 40%. However, with advances in radiation therapy and in
combination chemotherapy, from the period 1989 to 1993, the
5-year survival has considerably increased to more than 80%.

FAILURE TO INITIAL THERAPY
Depending on the initial stage as well as the various prog-

nostic factors, up to 30% of HL patients can be expected to relapse
after initial induction of remission.3 However, the biologic features
of HL that contribute to its sensitivity to chemotherapy and radiation
therapy during initial treatment can be retained at the time of relapse,
thus allowing for durable responses and remissions with second-line
(and even third-line) therapeutic measures.

For the purpose of this article, it might be useful to review
some of the basic terminologies associated with salvage therapy
for HL. “Relapse” itself may be defined as reappearance of
disease in sites of prior disease and/or in new sites after an initial

complete response to therapy. “Progression” refers to increasing
evidence of disease after achieving a partial response, and “re-
fractory disease” refers to a failure to achieve even a partial
response.

Despite the high cure rate with initial therapy, in approxi-
mately 5% to 10% of patients with HL, the disease is refractory to
initial treatment, and 10% to 30% of patients will experience disease
relapse after an initial complete response.4,5 Of note, the majority of
the relapses after initial complete response are detected during
physical examination or during evaluation of various symptoms
rather than routine blood work or imaging.

It is essential to document disease recurrence histologically
via a biopsy. Positron emission tomography in combination with
computed tomography remains the test of choice for detecting
disease activity or relapse post treatment.6–9 Compared with com-
puted tomography alone, positron emission tomography in combi-
nation with computed tomography is better able to distinguish
between active tumor and necrosis or fibrosis in residual masses.
However, the positive predictive value of positron emission tomog-
raphy in detecting disease response is only about 65%. As per
literature, as much as 40% of so-called positive positron emission
tomography scans at the end of therapy do not recur in the next 5
years of follow-up.10 Causes of a falsely positive positron emis-
sion tomography scan include inflammatory changes postchemo-
therapy, radiation therapy, rebound thymic hyperplasia, brown
fat, inflammation, and infection.11 In contrast, the negative pre-
dictive value of a positron emission tomography is as high as
90%,7 with the 10% to 20% false negatives likely secondary to
possible microscopic disease.

PROGNOSTIC FACTORS
As the initial treatment strategies for HL become more

effective, the various prognostic factors for relapse will possibly
change as well. For now, the duration of remission after initial
chemotherapy remains the single most important prognostic factor
for relapsed HL patients with respect to how well the patients will
respond to subsequent salvage therapy. The National Cancer Insti-
tute in 1992 updated its experience with long-term follow up of HL
patients who had relapsed after initial conventional dose combina-
tion chemotherapy.12 No patient with primary progressive disease
survived more than 8 years. In contrast, the 20-year survival rate for
patients with early (less than 12 months) and late relapse (more than
12 months) was 11% and 22%, respectively.12

The German Hodgkin’s Lymphoma Study Group reported on
422 patients with relapsed HL after initial therapy, which included
radiation therapy, conventional chemotherapy, and a combination of
the 2.13 The 3 most important prognostic factors for a possible third
relapse for these patients included in order of importance: duration
of initial remission, stage of disease at relapse, and anemia. It is to
be noted that one-third of the included patients underwent hemato-
poietic stem cell transplantation as salvage therapy.
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TREATMENT

Radiotherapy
Radiation therapy alone in the setting of disease relapse is

now rarely used. Only limited studies have been reported with this
particular approach, and the data are supportive of combined mo-
dality being superior to radiation alone.14

Occasionally, radiation therapy alone can be used with some
success in highly selected patient with prolonged period of initial
remission, and localized recurrence with no extranodal disease,
absence of B symptoms, and the ability of encompassing the entire
disease recurrence site within the radiation field.15–17

Nodal or involved field radiotherapy is often used in com-
bined-modality salvage of relapse after chemotherapy. Radiation
therapy is also frequently added to patients with relapsed disease
undergoing high-dose chemotherapy and autolgous stem cell trans-
plant, especially to sites of bulky disease. Prospective data showing
a benefit of this approach are currently lacking, with concern for
added toxicity.

Conventional Chemotherapy
Until recently, it was standard practice to treat HL patients

who relapse after more than 1 year with the same chemotherapy
regimen as the one used for initial remission induction. Most
commonly used chemotherapy regimens for first-line therapy in-
clude doxorubicin, bleomycin, vinblastine, dacarbazine, nitrogen
mustard, vincristine, procarbazine, and prednisone (MOPP), or the
newer regimens such as Stanford V (nitrogen mustard, doxorubicin,
vinblastine, vincristine, bleomycin, etoposide, and prednisone) or
bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine,
procarbazine, and prednisone. As such, these patients were able to
achieve a second complete remission approximately 80% of the
times with a mean survival of about 4 years.14 Patients who relapsed
within a year of disease remission were offered a different chemo-
therapy regimen avoiding drugs that were used in the first regi-
men.18–20 No randomized clinical trial has shown any benefit of one
standard salvage chemotherapy regimen over the other to date.
However, despite responses, these patients even after achieving a
second remission go on to relapse and die of the disease or its
complications. Thus, there is currently a shift in practice where
almost all eligible patients with relapsed disease are offered high-
dose chemotherapy and autologous stem cell transplantation.

Patients ineligible for high-dose chemotherapy and autolo-
gous stem cell transplantation can be considered for conventional
chemotherapy regimens in combination with radiation therapy if
possible. Most such patients can be treated with a first-line conven-
tional chemotherapy regimen that was not used initially.21–23

High-Dose Chemotherapy and Autologous
Hematopoietic Stem Cell Transplant

High-dose chemotherapy with autologous hematopoietic stem
cell transplantation is the cornerstone of salvage therapy for most
relapsed HL patients. It is also considered the standard of care for
those who experience progression during remission induction.

The likelihood of attaining a successful second remission is
related greatly to the duration of the initial remission.14 Patients
whose initial remission lasted more than 12 months have an impres-
sive 75% to 80% chance of achieving a durable second remission. In
contrast, patients whose initial remission lasted less than 12 months
have a 40% to 50% chance of a second durable remission. Figures
are even more dismal for patients who had progressive disease
during induction chemotherapy, with likelihood of attaining a dura-
ble remission at only 20%.

In general, the salvage therapy is administered in 2 phases.
Initially, a conventional chemotherapy regimen is administered with

the hope to reduce the tumor bulk as much as possible. This usually
is followed by stem cell mobilization, and subsequent high-dose
chemotherapy along with stem cell rescue.

The choice of the conventional chemotherapy regimen used
for salvage usually depends on the original chemotherapy regimen
used during first remission induction as well as the duration of the
initial remission. Patients who have progressed on a certain first-line
chemotherapy regimen (ie, doxorubicin, bleomycin, vinblastine, and
dacarbazine) may respond better to another chemotherapy regimen,
which avoids agents used in the first regimen (ie, MOPP or MOPP-
like regimen). A new regimen with novel agents, such as etoposide,
methylprednisolone, high-dose cytarabine, and cisplatin, may be
more effective.24 Newer agents such as gemcitabine may also be
effective in achieving an adequate reduction in this initial tumor
bulk. Ultimately, the goal is to reduce the tumor burden as much as
possible, before embarking on the high-dose chemotherapy and
autologous stem cell transplant. Patients with the lowest tumor
burden before high-dose chemotherapy and autologous stem cell
transplant are most likely to attain a durable second remission.

Sequential High-Dose Chemotherapy
Keeping in mind the Norton-Simon hypothesis, sequential

high-dose chemotherapy regimen offers the highest possible dosing
of chemotherapeutic agents in the shortest duration possible.

This dose- and time-intensification approach was initially
studied in a phase II multicenter trial by the German Hodgkin’s
Lymphoma Study Group.25 Patients included in the study had
histologically proven primary progressive or relapsed HL. Treat-
ment consisted of 2 cycles dexamethasone, high-dose cytarabine,
and cisplatin; patients with chemosensitive disease received cyclo-
phosphamide followed by peripheral blood stem cell harvest; meth-
otrexate plus vincristine, etoposide and carmustine, etoposide, cyt-
arabine, malphalan plus peripheral blood stem cell transplantation.
A total of 102 patients (median age 34 years, range 18–64) were
enrolled. The response rate was 80% (72% complete response, 8%
partial response). With a median follow-up of 30 months (range
3–61 months), freedom from second failure and overall survival
were 59% and 78% for all patients, respectively. Freedom from
second failure and overall survival for patients with early relapse
were 62% and 81%, for late relapse 65% and 81%; for progressive
disease 41% and 48%, and for multiple relapse 39% and 48%,
respectively.

Based on the promising results of this study, a prospective
randomized European intergroup study was started comparing this
intensified regimen with 2 courses of dexamethasone, high-dose
cytarabine, and cisplatin followed by carmustine, etoposide, cytar-
abine, and malphalan. The results of this study (HD-R2 protocol)
remain pending at this point.

Allotransplant
Allogeneic transplant is not routinely considered for HL

patients secondary to donor availability as well as the advanced age
of many of these patients. In addition, a reduced relapse rate after an
allogeneic transplant due to its graft-versus-tumor effect comes at
the expense of potentially lethal graft-versus-host toxicity. For
patients with HL treated with low-intensity allogeneic transplant, the
treatment related mortality at 1 year was approximately 20%, and
the 2-year overall survival was approximately 50%.26 The treatment
related mortality was considerably worse for the older age group.
Nevertheless, this approach, in particular the nonmyeloablative
conditioning regimens, warrants further investigation especially for
patients with refractory disease who have failed other therapies.
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New Directions
HL patients who progress after high-dose chemotherapy and

autologous stem cell transplantation have few good therapeutic
options left, and generally have a poor outcome. In one study, HL
patients who failed high-dose chemotherapy and autologous stem
cell transplantation, the median time to progression after the next
therapy was only 3.8 months, with the median survival after high-
dose chemotherapy and autologous stem cell transplantation failure
being 26 months.27

Of the various novel therapies available, the 2 cytotoxic
agents, gemcitabine28 and vinorelbine29 seem the most promising.
Both agents have shown activity in heavily pretreated HL pa-
tients, even though the duration of responses was short. Vinorel-
bine, a vinca alkaloid, demonstrated activity in patients who were
treated in the past with vincristine and vinblastine.29 Further role
of these agents in first and second-line therapies is currently
under investigation.

Recent studies also included exploitation of the expression of
CD30 on the Reed-Sternberg cells. Antibodies targeting the mole-
cule had shown promise in vitro. Recent trials of SGN-30 (human-
ized mouse monoclonal antiCD30) and MDX-060 (fully humanized
antibody) showed few side effects, however, only limited clinical
response was seen.30,31 Other areas of interest include immunotoxins
directed against CD25, as well as immunotherapy with cytotoxic
T-cells targeting Ebstein-Barr Virus antigens as well as the Reed-
Sternberg cells.

CONCLUSIONS
Considerable progress has been made in recent years with

respect to HL therapy, and its cure rate has significantly increased.
Currently, more than 80% of newly diagnosed HL patients are
expected to be long-term survivors. Nevertheless, for the subset of
patients who relapse or progress after initial therapy, HL remains a
challenging disease. Indeed for patients who progress after high-
dose chemotherapy and autologous stem cell transplantation (or are
ineligible), therapeutic options remain limited, and further new
therapies are warranted.
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