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Abstract
Although advanced Hodgkin lymphoma is highly curable, balancing
the high cure rate with long-term toxicity is challenging. ABVD (dox-
orubicin [Adriamycin], bleomycin, vinblastine, dacarbazine) is the
standard chemotherapy regimen, producing a high cure rate with
acceptable toxicity. Stanford V and BEACOPP (bleomycin, etopo-
side, doxorubicin, cyclophosphamide, vincristine, procarbazine, and
prednisone) are new regimens with encouraging results and are un-
dergoing randomized clinical trials. The International Prognostic
Score provides a clinical tool that may help identify patients with
high-risk disease who may require a more aggressive regimen.
Consolidative radiation’s role in managing advanced Hodgkin lym-
phoma is still controversial, but it is most accepted for bulky or resid-
ual disease or after brief chemotherapy. The development and
integration of newer imaging tools, such as fluorodeoxyglucose–
positron emission tomography imaging, may allow a more precise
evaluation of disease and help define which patients might bene-
fit from consolidative treatment. (JNCCN 2006;4:241–247)

In the United States, advanced Hodgkin lymphoma is
defined as stage III or IV disease. In other countries, bulky
stage II disease or stage II disease with risk factors (large
mediastinal mass > 0.33 of chest diameter, extranodal
sites of disease, elevated erythrocyte sedimentation rate
> 50 mm/h, and ≥ 3 involved regions) is often managed
as advanced disease. Significant progress in the treatment
outcome of Hodgkin lymphoma has been made in the
past 2 decades. The high cure rate, however, is hampered

by significant therapy-related long-term side effects. The
goal of current treatment strategies is to cure the disease
with minimal toxicity. A risk-adapted approach can help
identify patients with high-risk disease or poor prognos-
tic features, and determine appropriate treatment. This
article discusses the current management approach to ad-
vanced Hodgkin lymphoma.

Chemotherapy for Advanced Hodgkin
Lymphoma

Historical Perspective
Advanced Hodgkin lymphoma was a uniformly fatal dis-
ease until 1964, when the MOPP (mechlorethamine,
vincristine, procarbazine, and prednisone) multi-agent
regimen was introduced. MOPP produced a response rate 
of 80%, with 54% of the patients continuously free of
disease at a median follow-up of 14 years.1,2 However,
successful treatment with MOPP was associated with 
significant long-term side effects, specifically sterility and
secondary leukemia.1,2

Variations of MOPP, such as MVPP (mechlorethamine,
vinblastine, procarbazine, and prednisone), BCVPP 
(carmustine, cyclophosphamide, vinblastine, procarbazine,
and prednisone), and ChlVPP (chlorambucil, vinblas-
tine, procarbazine, and prednisone), have been devel-
oped and tested in clinical trials. These variations did
not yield superior efficacy to MOPP or reduce the risk
for long-term toxicity, particularly secondary leukemia
and myelodysplastic syndromes (MDS).3–5

In 1973, Bonadonna et al.6 at the National Cancer
Institute of Milan developed the ABVD (doxorubicin
[Adriamycin], bleomycin, vinblastine, dacarbazine) reg-
imen.This regimen and its variations were then tested
against MOPP in large clinical trials in Europe and North
America. The landmark Cancer and Leukemia Group B
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study showed that therapy with ABVD alone and
MOPP alternating with ABVD had similar efficacy
in both complete response (CR) rate (82% vs. 83%)
and failure-free survival (FFS) (61% vs. 65%). Both
regimens were superior to therapy with MOPP alone,
which had a CR rate of 67% and FFS of 50% (P =
.002).7 Overall survival (OS) rates were similar for
MOPP, ABVD, or alternating MOPP/ABVD, perhaps
because of effective salvage therapy. Although ABVD
and alternating MOPP/ABVD are equally effective,
ABVD had less acute toxicity than the alternating
regimen. Mature data at a median follow-up of 14 years
confirmed the superiority of ABVD-alone and alter-
nating MOPP/ABVD regimens to MOPP, showing a
45% to 50% progression-free survival (PFS) and 65%
OS.8

MOPP-ABVD hybrid regimens were also devel-
oped and tested.9 These regimens had equal efficacy
to the MOPP/ABVD alternating regimen and were
superior in CR rates (83% vs. 75%; P = .02) and FFS
(64% vs. 54%; P = .01) to a sequential regimen of
MOPP followed by ABVD.10 The 5-year FFS after
ABVD-alone and MOPP-ABV–hybrid regimens were
also similar in the Intergroup trial (63% vs. 66%; P =
.42), but more hematologic toxicity and treatment-
related deaths occurred in the hybrid arm. Another
concern was the incidence of second malignancies,
particularly MDS and secondary leukemia. The in-
creased toxicity in this trial led to its early closure.11

Based on the mature results of these randomized
clinical trials and a favorable toxicity profile, ABVD
is considered the standard treatment for advanced
Hodgkin lymphoma. The incidence of sterility and
leukemia are much less with ABVD compared with
MOPP, though symptomatic pulmonary fibrosis sec-
ondary to ABVD has been reported in 6% of patients.12

International Prognostic Score for
Advanced Hodgkin Lymphoma
The International Prognostic Scoring system (IPS)
was developed by the International Prognostic Factors
Project on Advanced Hodgkin’s Disease.13 This
clinically relevant prognostic scoring system is based
on data from 5,023 patients treated with combination
chemotherapy with or without radiation. The study
identified 7 independent factors (3 clinical and 4 lab-
oratory) that adversely impacted the likelihood of free-
dom from progression (FFP) and OS: 1) a serum

albumin less than 4 g/dL; 2) hemoglobin less than 10.5
g/dL; 3) male gender; 4) stage IV disease; 5) age of 45
years or order; 6) white cell count of 15,000/mm3 or
more; and 7) lymphocyte count less than 600/mm3 or
8% of the total white cell count. The distribution of
patients according to the IPS was 30%, 50%, and 20%
for risk factors 0 to 1, 2–3, and 4–7, respectively.
Patients with no risk factors had a 5-year FFP rate of
80%. Each additional risk factor decreased the likeli-
hood of FFP at 5 years by 7%. The highest-risk group
(5 or more risk factors), which represented fewer than
20% of patients, had only a 42% FFP, suggesting that
advanced-stage Hodgkin lymphoma may be heteroge-
neous. The IPS is therefore not only a basis for a risk-
adapted treatment approach, but also a useful clinical
tool that allows more precise comparison of therapies.

New Chemotherapy Regimens for
Advanced Hodgkin Lymphoma
ABVD is the standard regimen for advanced Hodgkin
lymphoma, with a CR rate of 80% to 90%. However,
at 5 years, 40% of patients relapse and 15% to 25% die
of the disease or treatment complications.8 Two ma-
jor new regimens have emerged to further improve
outcomes for patients with advanced Hodgkin lym-
phoma: Stanford V (mechlorethamine, doxorubicin,
vinblastine, vincristine, bleomycin, etoposide, pre-
dnisone) developed by the Stanford group, 
and BEACOPP (bleomycin, etoposide, doxorubicin,
cyclophosphamide, vincristine, procarbazine, pred-
nisone) developed by the German Hodgkin
Lymphoma Study Group (GHLSG). 

The goal of the Stanford V regimen is to maintain
or improve the cure rate while minimizing the acute
and long-term toxicities. The regimen consists of a
12-week course of chemotherapy given in combina-
tion with consolidative irradiation (36 Gy) to sites of
bulky disease (≥5 cm) and macroscopic splenic in-
volvement. Radiotherapy starts 2 weeks after
chemotherapy is completed. Compared with ABVD
or hybrid regimens, Stanford V maintains or increases
dose-intensity of individual drugs but reduces the cu-
mulative doses of bleomycin, doxorubicin, and nitro-
gen mustard, and omits procarbazine. This regimen
may reduce or prevent pulmonary and cardiac dys-
function, sterility, and the incidence of secondary
leukemia. To reduce the risks for breast cancer and
long-term cardiac or vascular toxicity, researchers
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decreased the radiotherapy fields and omitted the ax-
illae and high neck from treatment unless they were
sites of bulky disease. Chemotherapy intensity was
supported by growth factor use after the first dose-
reduction or treatment delay. 

Mature results from a phase II study of 162 pa-
tients at Stanford report an FFP of 89% and OS of
96%, with a median follow-up of 5.4 years. Patients
with up to 2 risk factors according to the IPS had a 94%
FFP, compared with 75% for those with 3 or more risk
factors.14 The OS for this high-risk group was more
than 90% because of effective salvage. Neutropenia
and constipation were the main toxicities of this reg-
imen; no bleomycin toxicity or radiation pneumoni-
tis was observed. In addition, no secondary
MDS/leukemia or lymphoma has yet been reported.
Unlike the older MOPP regimen or the more recent
BEACOPP combination, Stanford V preserves fertil-
ity. A recent update reported 72 posttreatment con-
ceptions (excluding those involving pretreatment
semen or embryo cryopreservation), with 65 live
births.15

A phase II study from Memorial Sloan-Kettering
Cancer Center (MSKCC), a pilot study by the Eastern
Cooperative Oncology Group (ECOG), and a multi-
center study from Italy have reported similar out-
comes.16–18 In both the Stanford and MKSCC series,
approximately 50% to 60% of patients for whom treat-
ment with the Stanford V regimen failed underwent
successful salvage with secondary treatment. Two on-
going randomized trials are comparing the Stanford
V and ABVD treatments in patients with advanced
disease. The ECOG 2496 Intergroup trial is compar-
ing the Stanford V program (chemotherapy plus radi-
ation) with ABVD plus radiation for bulky mediastinal
disease, and a United Kingdom study is comparing the
Stanford V chemotherapy regimen plus radiation with
ABVD plus radiation. The latter trial followed a 
pilot study comparing Stanford V plus radiation with
ABVD plus radiation (to sites > 5 cm or macroscopic
splenic disease) that showed excellent efficacy results
for both regimens.19 Mature results from these ongo-
ing trials will help evaluate the long-term effects for
cure and complications.

Recently, another group from Italy (Intergruppo
Italiano Linfomi) compared ABVD with a modified
Stanford V program or a multi-agent chemotherapy
regimen consisting of mechlorethamine, vincristine,
procarbazine, prednisone, epidoxorubicin, bleomycin,

vinblastine, lomustine, doxorubicin, and vindesine
(MOPPEBVCAD).20 In this study, the 5-year FFS and
PFS rates for the modified Stanford V arm were in-
ferior to those for the other 2 regimens, with no dif-
ferences in OS. These results are difficult to interpret
because the response evaluation that determined if
patients would continue on the study arm was per-
formed at different times: after 8 weeks of Stanford V
chemotherapy, 16 weeks for ABVD, and 24 weeks for
MOPPEBVCAD. Also, the modifications to radio-
therapy were substantial, including a limit on the num-
ber of treated sites, a different definition of bulk, and
a delay in initiating radiotherapy to a median of 
6 weeks. Thus, this treatment approach differed sig-
nificantly from the Stanford V regimen, underscor-
ing the need to enroll patients in the ongoing phase
III trials described earlier. 

To improve the outcome of advanced Hodgkin
disease, the GHLSG used a dose-escalation approach
based on a mathematical model.21 In the 3-arm HD9
trial, 1,201 patients with newly diagnosed Hodgkin
disease in unfavorable stage IIB, IIIA, IIIB, or IV were
randomized to receive 8 cycles of alternating COPP
and ABVD, 8 cycles of baseline BEACOPP, or 8 cy-
cles of escalated BEACOPP.22 At the end of treatment,
approximately two thirds of these patients received
36 Gy radiotherapy to initial bulky (> 5 cm) or resid-
ual disease. This intense regimen was administered
with growth factor support. At a median follow-up of
5 years, the 2 BEACOPP regimens were superior to the
COPP/ABVD regimen in CR, FFP, and OS. The es-
calated BEACOPP was superior to baseline BEA-
COPP in FFP (87% vs. 76%; P < .001), but not OS
(91% vs. 86%; P = .06). 

Although the 2 BEACOPP regimens were supe-
rior to COPP/ABVD in all IPS-based prognostic
groups, the poor-risk group (patients with 4 to 7 risk
factors) showed the most pronounced difference in
OS. Dose-intense therapy only showed benefit for pa-
tients younger than 60 years, and was associated with
increased but manageable hematologic toxicity. Three
percent of patients died of acute treatment-related
complications. Experts anticipate this regimen will
cause sterility in young adults.23 Four secondary
leukemias were reported in the standard BEACOPP
arm and 9 in the escalated BEACOPP arm, versus 
1 in the COPP/ABVD arm.22 Efforts are ongoing in 
the GHLSG to reduce these toxicities, specifically
secondary leukemia. 
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Based on the HD9 trial’s treatment results with
escalated BEACOPP and the assumption that many
patients were overtreated, the goal of the HD12 trial
was to reduce acute and long-term toxicity by admin-
istering 4 cycles of escalated BEACOPP followed by
4 cycles of baseline BEACOPP. Patients were random-
ized to undergo observation or radiotherapy to sites
with initial bulky disease (≥ 5 cm) or residual disease
after chemotherapy. Preliminary results from this trial
show 4 cycles of standard BEACOPP plus 4 cycles of
escalated BEACOPP have similar efficacy compared
with 8 cycles of escalated BEACOPP.24 Another vari-
ation, the BEACOPP-14 regimen (baseline BEA-
COPP administered every 14 days for 8 cycles with
growth factor support), has also been used to decrease
toxicity compared with escalated BEACOPP, while
maintaining efficacy.25 Results for this pilot study are
comparable with the results of the HD9 trial, and no
acute leukemia or myelodysplasia was seen at a short
median follow-up of 34 months. An ongoing study
(the HD15 trial) is currently evaluating this regimen,
comparing 6 cycles of escalated BEACOPP, 8 cycles
of escalated BEACOPP, and 8 courses of BEACOPP-
14, with radiotherapy given only to patients with
positron emission tomography (PET)–positive resid-
ual tumors. 

An ongoing European Organization for Research
and Treatment of Cancer (EORTC) trial is compar-
ing 8 cycles of ABVD with 4 cycles of standard BEA-
COPP plus 4 cycles of escalated BEACOPP in patients
with an IPS of 3 or more. Longer follow-up is needed
to determine if the increased toxicity of escalated
BEACOPP regimens is justified. With mature follow-
up, other late complications may be recognized, such
as the 13% incidence of avascular necrosis of the hip
recently reported in a study from the Czech Republic.26

The roles of high-dose therapy and autologous
bone marrow transplantation have also been evalu-
ated in patients with high-risk disease. Although the
definition of high-risk disease varies, 2 trials random-
ized patients who had experienced complete or partial
remission after primary chemotherapy for advanced
Hodgkin lymphoma with adverse prognostic factors to
receive continued standard- or high-dose chemother-
apy and hematopoietic stem cell transplantation. The
studies showed no difference in outcome between the
groups.27,28 Therefore, high-dose chemotherapy with
stem cell support is reserved for patients with primary
refractory or relapsed Hodgkin lymphoma.

Role of Radiation in Advanced Hodgkin
Lymphoma
Using radiotherapy as an adjuvant to chemotherapy
in patients with stage III/IV disease is justified by ob-
servations of relapse in previously involved unirradi-
ated sites, often bulky nodes, even in patients with
stage IV disease.29 Because radiation can provide local
control, many studies have incorporated it into com-
bined-modality therapies. However, its role is contro-
versial because most earlier reports used older
chemotherapy regimens, such as MOPP, and relatively
high-dose large radiotherapy fields, such as subtotal
lymphoid irradiation and total lymphoid irradiation.30,31

These factors most likely contributed to the excess
morbidity and mortality seen in Hodgkin lymphoma
survivors, mainly therapy-related second cancers and
cardiac disease.32

The EORTC 20884 trial randomized patients who
experienced a CR after treatment with 6 to 8 cycles
of MOPP-ABVD chemotherapy to undergo 25 Gy
involved-field radiotherapy (IFRT) versus no further
therapy. No differences in freedom from treatment
failure (FFTF) or OS were identified. However, pa-
tients in this trial who experienced a partial remis-
sion underwent treatment with 30 Gy IFRT. Notably,
the FFTF and OS rates for this group were similar to
those of patients who had experienced a CR, suggest-
ing that consolidative radiation may be beneficial in
patients who did not experience a CR with chemother-
apy.33

The role of radiotherapy when ABVD is used as
chemotherapy has been tested in a randomized study
in which the FFP and OS favor the combined-
modality arm.34 This study is difficult to extrapolate to
adults because half of the patients were younger than
15 years and had early-stage disease. Most also had a
mixed cellularity subtype.

The role of radiation therapy became even more
controversial in advanced-stage patients after the
advent of more intense chemotherapy regimens. The
GHLSG HD12 trial randomized adult patients to un-
dergo either consolidative radiotherapy (to sites of
initial bulk > 5 cm or residual disease) or observation
after BEACOPP (8 escalated or 4 escalated plus 
4 standard). An interim analysis reported no advan-
tage for radiotherapy.24 However, 13% of patients who
were not assigned to undergo radiation did because of
concern for residual disease, leaving the benefits of
adjuvant irradiation in this setting unknown. 
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Thus, the advantage of radiation seems minimal
for adults experiencing CR after a full course of
chemotherapy (6–8 cycles). Radiotherapy offers a
modest advantage for patients experiencing partial re-
mission and those with bulky disease. The GHLSG
HD15 trial is currently investigating the advantages
of radiation tailored to sites of disease that remain flu-
orodeoxyglucose-positron emission tomography (FDG-
PET)–positive after intense chemotherapy (escalated
BEACOPP 6 vs. 8 cycles, or BEACOPP-14).

When a brief chemotherapy approach is used, such
as the Stanford V regimen, timely radiation therapy
is an integral part of therapy. This was evident in the
inferior performance of Stanford V without standard-
ized radiotherapy in an Italian 3-arm study.20

Role of PET
As the management of Hodgkin lymphoma becomes
more targeted, treatment intensity must be tailored
to produce excellent cure rates while limiting long-
term toxicities. FDG-PET imaging has recently been
used in the management of Hodgkin lymphoma.
Several studies have evaluated the role of FDG-PET
for initial staging as compared to other imaging tech-
niques. Most studies are retrospective, include patients
with Hodgkin lymphoma and non-Hodgkin’s lym-
phoma, and are limited by the lack of histologic con-
firmation. PET has a higher sensitivity and resolution
compared with gallium scans.35,36 Compared with com-
puted tomography (CT) scanning, PET is more sen-
sitive in detecting nodal and extranodal disease
(especially bone and spleen), although CT-positive
PET-negative lesions occur in a few cases. High FDG
uptake in brown fat or muscle can be seen in the head
and neck area, although physiologic uptake in the re-
nal and gastrointestinal tract can obscure evaluation
at these sites. Incorporating PET in the initial staging
can change the stage in 10% to 20% of patients. In a
study evaluating 88 patients with Hodgkin lymphoma,
7% of patients had a false-negative PET that could
have led to potentially inappropriate therapy.
Therefore, PET should not be used as a sole modality
for staging, but in conjunction with a CT.37

When therapy is complete, PET is useful in dis-
tinguishing nonmalignant tissue from residual tumor
in patients who present with bulky disease and show
residual masses on standard imaging techniques.
Several studies have reported a high negative predic-

tive value (NPV) (81%–100%).38–40 Relapses are infre-
quent and rarely occur within the first year of complet-
ing therapy, suggesting a low tumor burden
undetectable by PET. However, the risk for late re-
lapse cannot be excluded, and these patients may ben-
efit from repeated follow-up scans. Alternative therapy
should be considered when abnormal FDG uptake per-
sists at sites of initial involvement after first-line ther-
apy is completed and coexisting inflammation is not
highly suspected. In contrast with the NPV, the pos-
itive predictive value of PET varies from 25% to 100%,
perhaps because of nonmalignant conditions such 
as thymic hyperplasia, granulomatous disease, or
infection.38–40

Physiologic thymic uptake, which must be distin-
guished from residual disease, has been reported in up
to 30% of patients.39 The timing of PET scanning is
also important because inflammation from radiother-
apy may provide false-positive results. Recently, com-
bined CT and PET have improved the accuracy
correlation between anatomic sites and increased sig-
nal. The GHLSG HD15 trial, which selects patients
for consolidative radiation based on residual PET-
positive disease, is testing the usefulness of PET in
providing rational radiation use.

Summary 
With current therapy, 80% of patients with advanced
Hodgkin lymphoma will be cured, but balancing effi-
cacy with complications by adopting a risk-adapted
strategy remains challenging. ABVD is still the gold
standard against which newer therapies are evaluated.
Two intense regimens have recently been developed
with encouraging results. In a randomized trial, the
GHLSG reported superior efficacy of the escalated
BEACOPP regimen, although this must be weighed
against substantial treatment-related toxicities. Data
from the Stanford V regimen are also encouraging,
specifically the lack of secondary MDS and preserva-
tion of fertility. Ongoing randomized trials in the
United States and United Kingdom are comparing
this regimen with ABVD.

A risk-adapted approach may be useful in manag-
ing these patients. For low-risk patients (approximately
30%), less-toxic therapy such as ABVD is highly cur-
ative. For most intermediate-risk patients, ABVD and
Stanford V are both reasonable choices because they
preserve fertility and have low risk for development of
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secondary leukemia. The likelihood of cure with pri-
mary therapy is less than 50% for the 20% of patients
with poor-risk disease (≥ 4 risk factors), and more in-
tensified treatments may be required. Some physi-
cians and patients may prefer to use a less-intense
regimen because second-line treatment is potentially
curative if relapse occurs, thus sparing patients from
the initial intense regimen. Mature data from ongo-
ing trials will help define the role of these newer ther-
apies. OS and quality of life are still important end
points. Continued identification of biologic features
and correlation with clinical prognostic factors will
help characterize disease subsets to which therapy
can be further tailored.  
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