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Role of Radiation Therapy in Hodgkin’s Lymphoma

Joachim Yahalom, MD

Abstract: Radiation therapy was the first modality that solely cured patients
with Hodgkin’s lymphoma (HL) as early as the 1940s. In the absence of
other curative options, the radiation field in full dose was extended to
encompass both involved and uninvolved sites including many normal
organs. Decades later, it was evident that some of the HL survivors suc-
cumbed to radiation-related effects, mostly second solid tumors. The more
recent reliance on modern chemotherapy in combination with radiation
yielded further improvement in disease control and allowed a marked
reduction in radiation exposure. Some oncologists even suggested that
chemotherapy alone might retain the excellent results obtained with com-
bined modality and campaigned for the exclusion of radiotherapy from the
treatment program. However, analysis of randomized studies (as discussed
later) supports the inclusion of reduced-field and dose radiotherapy in
treatment programs for HL. Furthermore, new concerns regarding the short-
and long-term safety of enhancing chemotherapy to compensate for the
omission of radiotherapy favor shorter courses of chemotherapy. Short
chemotherapy supplemented with mini-radiotherapy constitutes a highly
effective and safe treatment of HL, particularly in early stages.
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Radiation is probably the most effective single agent in the
curative treatment of Hodgkin’s lymphoma (HL). The dramatic

effect of ionizing radiation on HL tumors was reported as early as
1901, a short time after Roentgen’s discovery of “x-rays.” Yet,
during the first half of the 20th century, HL remained incurable and
responses to radiotherapy were partial or brief due to limitations of
antiquated technology of the time and poor clinical application. As
x-ray technology and penetration improved in the 1940s and the
concept of irradiating beyond the involved area was adopted, pa-
tients with early-stage HL could be cured with radiation alone—the
only effective curative modality for lymphomas, that was available
until the late 1960s.1

During the 1960s and 1970s, before the advent of chemother-
apy and the use of a dual modality approach, radiation therapy (RT)
alone still cured many patients, particularly in early stages. Yet,
reliance on RT alone required wide extension of the radiation field
and raising the dose to normal tissue tolerance levels (“radical
radiotherapy”). Twenty and 30 years later, the long follow-up of the
survivors disclosed an unexpected price; the incidence of morbidity
and mortality of those patients with HL was significantly higher
compared with the normal population. The main complications were
secondary tumors (mostly breast and lung cancers).2 There was also

more than expected coronary artery disease associated with the use of
radical radiotherapy.

The advent of effective and less-toxic chemotherapy regi-
mens in the late 1970s merged with attempts to secure the cure of
larger number of patients; even of those with more advanced disease.
This effort translated into using full-dose combined-modality approach
with full-dose chemotherapy and extended-field radiotherapy. Al-
though this strategy indeed cured more patients, it produced a higher
rate of short- and long-term complications. The ensuing reports of
survivors’ morbidity caused obvious alarm.

The strategic response in the 1990s was to reduce therapy for
HL, although hoping to maintain the cure rate. One approach was to
keep the concept of combined modality, but reduce significantly the
extent of the irradiated volume, decrease the radiation dose, and at
the same time also reduce the number of chemotherapy courses.
Others considered radiotherapy as the only culprit causing long-term
complication, and thus totally eliminated RT from the treatment
regimen and consequently relied on more courses or additional
combinations of chemotherapy.

These 2 conflicting strategies fostered hot debates and opin-
ionated editorials that naturally confused and distressed new and
previously treated patients with HL. Constructively, it also led to the
design of several prospectively randomized studies that focused on
choice between the 2 approaches described earlier.3–5

The advocates of the total exclusion of radiotherapy and substi-
tuting it with more chemotherapy made the following arguments:

1. Radiotherapy is the main and possibly the sole cause of the
increased long-term morbidity of HL survivors.

2. Reduction in the extent and/or dose is of radiotherapy unlikely
to significantly change the risk.

3. A chemotherapy alone strategy will provide an excellent out-
come of disease control, that would be at least similar, if not
better, than the results obtained with combined modality. If RT
is omitted, the decrease in radiation-related late mortality from
causes other than HL would probably result in better overall
survival (OS) rates.

4. Chemotherapy alone, even if escalated or prolonged, is safe
and is unlikely to result in more toxicity.

5. Even if more failures will occur without radiotherapy, salvage
with higher dose chemotherapy followed by stem-cell trans-
plantation is simple, well tolerated, and safe.

Those who had reservations about omitting radiotherapy strongly
disagreed with the above. They expected disease control rate without
RT to decrease and have a negative effect on OS. They also argued
that the modern reduction in both extent and dose of radiation that
was designed for the setting of combined-modality treatment (as
opposed to radiation alone of the past) would markedly reduce or
eliminate the radiation-related long-term toxicity. At the same time,
the associated reduction in chemotherapy will further enhance the
short- and long-term safety profile of the combined therapy program.
This approach will also reduce markedly the need for salvage
therapy with high-dose therapy and autologous stem-cell transplan-
tation that causes not only physical and psychologic trauma to these
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young adults and their families, but also increases the risk of short-
and long-term serious complications; mostly sterility and secondary
leukemia.

Randomized Studies in Early-Stage HL
Comparing Combined-Modality Therapy With
Chemotherapy Alone

Several groups tested the hypothesis that chemotherapy alone
could provide equivalent disease control to that achieved with
combined-modality therapy. The studies from Europe,6 Asia,7 and
North America8–10 targeted mostly early-stage favorable and unfa-
vorable patients and were conducted in adults, children or adoles-
cents, or in both. In some the randomization was upfront, in others
it was limited to patients who achieved a clear complete response
(CR) with chemotherapy. The trials are detailed later and are
summarized in Table 1.

Children Cancer Group (CCG) #594210

The Children Cancer Study Group tested the role of radiation
therapy in young patients (�21 years) who attained a CR with
risk-adapted chemotherapy (mostly COPP/ABV, 4–6 cycles). They
enrolled 829 patients into the study (68% were early-stage). Five
hundred one patients who achieved a CR were then randomized to
receive either low-dose (21 Gy)-involved-field radiotherapy (IFRT)
or no further treatment. The accrual stopped earlier than planned
because of a significantly higher number of relapses on the no-
radiotherapy arm.

The 3-year event-free survival (EFS) with an intent-to-treat
analysis was 92% for patients randomized to receive RT and 87%
for those randomized to no further treatment (P � 0.057). Because
30 patients switched their treatment after randomization, an analysis
“as treated” was performed and showed a 3-year EFS of 93% for
those who received radiation and only 85% for those who were only
observed (P � 0.0024). At this early analysis, no survival difference
was detected.

The Tata Memorial Hospital Trial7
This is a large prospectively randomized study from the main

cancer center in Mumbai, India of 251 patients with HL (55% early
stage) who received 6 cycles of doxorubicin, bleomycin, vinblastine,
and dacarbazine (ABVD) chemotherapy. Of those, only 179 patients
(71%) who achieved a CR were randomized to either IFRT of 30 Gy
(�10 Gy boost to bulky sites) or to no further therapy.

At a median follow-up of 63 months, the 8-year EFS and OS
were significantly better for the patients who received consolidation

with IFRT compared with those who received ABVD alone (EFS-
88% vs. 76%, P � 0.01; OS 100% vs. 89%, P � 0.002). Most
relapses in the ABVD alone arm were early and systemic, whereas
in the ABVD � RT arm, the relapses were late and localized.

National Cancer Institute of Canada/ECOG
Trial HD-69

This intergroup study included 405 patients with nonbulky
stage I–II patients. They were randomized to either receive “stan-
dard therapy,” namely, subtotal nodal irradiation alone for favorable
patients and ABVD (2 cycles) followed by subtotal nodal irradiation
for unfavorable (B, elevated ESR, �3 sites, age �40, mixed cellu-
larity (MC) histology) patients, or to the experimental arm that
consisted of 6 cycles or 4 cycles (if CR was attained after 2 cycles)
of ABVD and no RT.

At a median follow-up of 4.2 years, progression-free survival
with ABVD alone was significantly inferior [P � 0.006; hazard ratio
(HR) � 2.6; 5-year progression-free survival estimates 87% vs.
93%]. At this early point, no survival difference has been detected.
Although the “standard” arm that included RT alone for favorable
patients is no longer considered the standard of care, the inferior
performance of ABVD alone compared with standard therapy in
nonbulky early stage patients cannot be ignored. At a median
follow-up of 4 years no OS difference was detected. Originally, the
study was statistically designed for a 12-year analysis of survival.

EORTC/GELA H96

This is a large ongoing trial in favorable early-stage patients
with classic HL. All patients received 6 cycles of epirubicin, bleo-
mycin, vinblastine, and prednisone. Only patients who achieved a
CR are randomized to either IFRT of 36 Gy, IFRT of 20 Gy, or to
no radiation. Because of an excessive number of relapses in no
radiation arm, the group closed it early. At the completion of the
study, there was no difference between adding consolidation RT of
36 Gy or 20 Gy, but there was a significantly lower failure-free
survival at 4 years if no radiation was added (failure-free survival of
87%, 84%, and 69%; P � 0.001, respectively). At only 4 years
median follow-up, no survival difference was detected.

Memorial Sloan-Kettering Cancer Center Trial8
The Memorial Sloan-Kettering trial included 152 patients

with nonbulky early-stage HL. Patients were randomized upfront to
either received ABDV X6 alone or ABVD X6 followed by radio-
therapy. At 60 months CR duration, freedom from progression, for

TABLE 1. Randomized Studies that Compared Combined Modality With Chemotherapy Alone

Stage Treatment Arms EFS or FFP (%) P OS P Comments

CCG 5942 (501 pts) I–IV (I–II 68%) COPP/ABV � 4–6 85* 0.02* 3 yr NS No-RT arm closed
early (relapses)Same � IF 21 Gy 93*

Mumbai (251 pts) I–IV (I–II 55%) ABVD � 6 76 0.01 8 yr 0.02

ABVD � 6 � IF 30 Gy 88

EORTC/GELA H9F (489 pts) I–II favorable EBVP � 6 69 0.001 4 yr NA No-RT arm closed
early (relapses)EBVP � 6 � IF 20 Gy 85

EBVP � 6 � IF 36 Gy 88

NCIC/ECOG HD6 (276 pts) I–II unfavorable, but no B,
or bulky

ABVD � 4–6 88 0.004 5 yr NS Designed for OS
evaluation at 12 yrABVD � 2 � STLI 95

MSKCC (152 pts) I–III A/B nonbulky ABVD � 6 81 NS 5 yr 0.08 Not powered to detect
differences �20%ABVD � 6 � EF/IF 86

*Analyzed as treated.
NA indicates not available; NS, not significant.
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ABVD � RT versus ABVD alone are 91% versus 87% (P � 0.61)
and 86% versus 81% (P � 0.61), respectively. OS was 97% with
ABVD � RT vs. 90% with ABVD alone (P � 0.08). Although the
differences between the outcome of the 2 treatment groups were not
statistically significant, the study was not powered to detect differ-
ences between the treatment strategies that were smaller than 20%,
because of the small number of patients and events. The superior OS
(P � 0.08) of the ABVD � RT group is also difficult to explain and
is possibly a result of the small size of this trial. The results are
summarized in Table 1.

Effect of Omitting Radiation on Overall Survival
The effect of different treatment approaches used in prospec-

tively randomized studies on OS has always been very difficult to
demonstrate in HL. Therefore, disease control and early toxicity
considerations often guided the evolvement of current treatment
strategies.11 There are multiple factors that explain why superior
disease control on one arm of a randomized study does not neces-
sarily translate into a statistically significant survival advantage:
patients with HL commonly survive for a long time even with active
disease, there are good salvage options; even if salvage fails, the
patient could be maintained with disease for several years with
single agents or simple RT. In most HL studies, the number of
patients and the number of events especially in early-stage disease
are small resulting in small differences that rarely meet “statistical
significance” sacred criteria. Indeed, advantageous disease control
by one treatment may be eventually tempered by its toxicity that will
take more time to declare itself; this is relevant to both adding RT or
enhancing chemotherapy as an alternative. Finally, most studies are
reported early, often without full peer-review and detailed analysis
of events and many large cooperative group studies do not have
optimal follow-up and information on cause of death. It is thus may
be misleading to declare an equality of 2 treatment options because
they lack an OS difference and ignore the improved freedom from
treatment failure even if significant.

Indeed, with one exception, all studies listed in Table 1 fail to
show a significant OS advantage for the combined-modality arm
even though the disease control for this approach was significantly
better. The median follow-up ranged between 3 and 5 years; the
median follow-up in the study showed that survival advantage to
adding RT was 8 years.

To overcome the shortfall of small studies statistical power,
The Cochrane Hematological Malignancies Group recently per-
formed a meta-analysis of all published prospective randomized
comparing combined-modality therapy (CMT) in early-stage HL
with chemotherapy alone. They included 5 eligible randomized
controlled trials involving 1245 patients. Although the CR rate was
similar in patients receiving chemotherapy alone compared with
CMT, both tumor control and OS were significantly better in
patients receiving CMT. The hazard ratio was 0.40 (95% CI 0.25–
0.66) for tumor control and 0.41 (95% CI 0.27–0.60) for OS.12

Transformation From “Radical Radiotherapy” Into
Tailored Mini-Radiotherapy: The Effect on
Long-Term Complications

In the 1960s and 1970s, when radiotherapy was the primary,
and at times the only curative modality for HL, it was used alone or
with adjuvant mechlorethamine, vincristine, prednisone, and procarba-
zine (MOPP) for early and advanced stages. Bulky sites were covered
with large radiation field margins, and occasionally even the lungs
and the liver were intentionally irradiated. Even for favorable
patients, the standard field was total lymphoid irradiation. Its giant
size compensated for the lack of good imaging information. The
dose was also maximized (the standard dose at Stanford was 44 Gy)

and often treatment was given in a technique that delivered even
higher doses anteriorly to the heart and breast.13

The IFRT that is used now in combined-modality programs is
considerably smaller; the radiation is limited to the involved site and
is often tailored to include only the reduced postchemotherapy
volume.14 It is estimated that in comparison with total lymphoid
irradiation (TLI), the average involved field will reduce the irradi-
ated volume by more than 80%. This is particularly relevant to
irradiation of the breast, heart, and lungs. With the old indiscrimi-
nate “mantle” field radiotherapy, most of the breast tissue was
irradiated. Most breast exposure resulted from the routine irradiation
of the axillae and most second breast cancers indeed developed in
the outer part of the breast. Yet, approximately, two third of women
with early-stage HL do not require radiation of the axillae, and
additional protection to the upper and medial aspects of the breast
can now be provided by further reducing field size using careful
computerized tomographic-based planning that usually allows for
smaller mediastinal volumes, particularly after chemotherapy. We
can now avoid irradiating the breast in most women and substan-
tially reduce exposure of the heart and lungs.15

The large fields of the past limited the radiation technique to
simple opposed anterior and posterior fields. The conversion to
smaller and better defined radiation volumes allows the utilization of
more conformal radiation therapy, based on better imaging, com-
puterized planning programs, and when indicated, advanced tools
such as intensity modulated radiotherapy.16 Modern breakthroughs
in radiotherapy technology that have been implemented recently in
HL have already demonstrated better sparing of the heart and
coronary arteries. They provide increased accuracy, avoid normal
organs, and thus improve the therapeutic ratio.17

Recent studies clearly indicate that the risk of secondary solid
tumor induction is radiation dose related. This was carefully ana-
lyzed for secondary breast and lung cancers as well as for other
tumors.18,19 Although it will take more years of careful follow-up of
patients in randomized studies to display the full magnitude of risk
tapering by current reduction of radiation field and dose, recent data
suggest that this likely to be the case. In a recent Duke University
study, 2 groups of patients with early-stage HL were treated with
different radiation approaches over the same period. One group
received radiotherapy alone, given to extended fields with a median
dose of 38 Gy, the second group received chemotherapy followed by
involved-field low-dose (median of 25 Gy) radiotherapy. Although
12 patients developed second tumors in the first group and 8 of them
died, no second tumors were detected in the second group. The
median follow-up was 11.7 and 8.1 years, respectively.20 Similar
observations with an even longer follow-up were made by the Yale
group.21 In the randomized study from Milan, comparing ABVD �
4 followed by subtotal lymphoid irradiation with ABVD � 4
followed by only IFRT, 3 patients developed second cancers after
subtotal lymphoid irradiation and no second cancers were detected
after IFRT. Median follow-up was 10 years.22

The European HL study groups recently introduced an
additional reduction in the size of the involved radiation. The
reduced size field is tailored to the involved lymph node and not
the whole region where they reside as is in IFRT and is thus
termed involved node radiotherapy (INRT).23 Most importantly,
for radiotherapy involving the mediastinum or the abdomen,
INRT is designed according to the postchemotherapy volume that
is often markedly reduced in comparison with the initial volume.
Although there is no prospective randomized comparison of
INRT with IFRT, a recently retrospective well-controlled com-
parison of sequential patients with HL treated with only 2 cycles
of ABVD followed by either extended-field RT, involved field or
further reduction to INRT showed similarly excellent disease

The Cancer Journal • Volume 15, Number 2, March/April 2009 Radiotherapy in Hodgkin’s Lymphoma

© 2009 Lippincott Williams & Wilkins 157



control and OS in all RT groups without any difference in in-field
or marginal relapse.24

Role of RT

Special Consideration of Stage, Bulk, and Histologic
Type of HL

Most of the discussion on the role of consolidation RT in HL
focused on patients with favorable (without bulky disease and/or B
symptoms) classic HL and most data from randomized studies is
limited to this group of patients. Yet, other groups of patients with
HL present other consideration and the data regarding the option of
avoiding RT in these patients is limited.

Lymphocyte-Predominant Hodgkin’s Lymphoma
Most (�75%) patients with Lymphocyte-Predominant

Hodgkin’s Lymphoma (LPHL) present with at an early stage; the
disease is commonly limited to one peripheral site (neck, axilla, or
groin) and involvement of the mediastinum is extremely rare. The
treatment recommendations for LPHL differ markedly from those
for classic HL. The American National Comprehensive Cancer
Network guidelines, the German Hodgkin’s Lymphoma Study
Group, and the European Organization for Research and Treatment of
Cancer (EORTC) currently recommend involved-field radiation alone
as the treatment of choice for early-stage LPHL.25 It should be empha-
sized that even if regional radiation fields are selected, the uninvolved
mediastinum should not be irradiated, thus avoiding the site most
prone for radiation-related short- and long-term side effects. Al-
though there has not been a study that compared extended-field RT
(commonly used in the past) with involved field RT, retrospective
data suggest that involvedfield is adequate.26 The radiation dose
recommended is between 30 and 36 Gy with an optional additional
boost of 4 Gy to a (rare) bulky site.

Unfavorable Early-Stage HL
Although different study groups slightly use definitions of

favorable and unfavorable early stages, all consider bulky disease or
B symptoms as unfavorable features. In this category of patients,
chemotherapy is not reduced below 4 cycles and adding RT as
consolidation is standard of care.

Advanced-Stage HL
Although the role of consolidation radiotherapy after induc-

tion chemotherapy remain controversial, irradiation is often added in
patients with advanced stage HL who present with bulky disease or
remain in uncertain complete remission after chemotherapy.27 Ret-
rospective studies have demonstrated that adding low-dose radio-
therapy to all initial disease sites after chemotherapy induced com-
plete response decreases the relapse rate by �25% and significantly
improves OS. Interpretation of the impact of radiation in prospective
studies has been controversial.28,29 However, a Southwest Oncology
Group randomized study of 278 patients with stage III or IV Hodgkin’s
disease suggested that the addition of low-dose irradiation to all sites of
initial disease after a complete response to mechlorethamine, Oncovin
(vincristine), prednisone, bleomycin, Adriamycin (doxorubicin), and
procarbazine chemotherapy improves remission duration in patients
with advanced-stage disease.30 An intention-to-treat analysis showed
that the advantage of combined-modality therapy was limited to pa-
tients with nodular sclerosis. No survival differences were observed. A
meta-analysis of several randomized studies demonstrated that the
addition of radiotherapy to chemotherapy reduces the rate of relapse but
did not show survival benefit for combined modality compared with
chemotherapy alone.31

Recently, EORTC reported the results of a randomized study
that evaluated the role of IFRT in patients with stage III/IV
Hodgkin’s disease who obtained a CR after MOPP/ABV.32 Patients
received 6 or 8 cycles of MOPP/ABV chemotherapy (number of
cycles depended upon the response). Patients who have not obtained
a CR (40% of patients) were not randomized to receive chemother-
apy and received IFRT. Of the 418 patients who reached a CR 85
patients were not randomized to receive treatment for various
reasons. A total of 161 patients were randomized to receive no RT
and 172 patients were randomized to receive IFRT. The authors
concluded that IFRT does not improve the treatment results in
patients with stage III/IV Hodgkin’s disease who reached a CR after
6 to 8 courses of MOPP/ABV chemotherapy. The 5-year OS rates
were 91% and 85%, respectively (P � 0.07). The data indicated that
in comparison with chemotherapy alone, there were more cases of
leukemia second tumors on the CR combined modality, but surpris-
ingly not in the large group of patients who have not achieved CR
with chemotherapy and all received RT. This observation suggests
that the increased mortality on the randomized RT arm is a statistical
fluke resulting from small number of events. Interestingly, in partial
responders after 6 cycles of MOPP/ABV, the addition of IFRT
yielded OS and EFS rates that were similar to those obtained in CR
to chemotherapy patients. The EORTC study has several limitations
that detract from its applicability to many advanced-stage patients.
First, a relatively small fraction of patients were determined to be in
CR and thus eligible for randomization on the study. The regimen of
MOPP/ABV X 6–8 is toxic and this regimen is no longer used in North
America.33 Second, only few patients with bulky disease were random-
ized on the EORTC study. Lastly, the claim that added RT caused more
secondary malignancies on the combined modality has not been
evident in patients with PR receiving even higher doses of RT to
multiple areas after MOPP/ABV.

The only randomized study questioning the role of consoli-
dation RT after CR to ABVD X 6 (the most common regimen
currently used for advance-stage HL) was performed at Tata Med-
ical Center in India.7 The study included patients of all stages, but
almost half were stages III and IV. A subgroup analysis of the
advanced-stage patients showed a statistically significant improve-
ment of both 8-year EFS and 8-year OS with added RT compared
with ABVD alone (EFS 78% vs. 59%; P � 0.03 and OS 100% vs.
80%; P � 0.006).

When advanced-stage HL is treated with the new highly
effective and less toxic treatment program of Stanford V, it is
imperative to follow the brief chemotherapy program with IFRT to
sites originally larger than 5 cm or to a clinically involved spleen.34

When radiotherapy was fully of partially omitted on this program
the results were inferior.35

In summary, patients in CR after full-dose chemotherapy
program like MOPP/ABV may not need RT consolidation. Yet,
patients with bulky disease, incomplete or uncertain CR or patients
treated on brief chemotherapy programs will benefit from involved
field RT to originally bulky or residual disease.

RT in Savage Programs for Refractory
and Relapsed HL

High-dose therapy supported by autologous stem-cell trans-
plantation has become a standard salvage treatment for patients who
relapsed or remained refractory to chemotherapy or to combined-
modality therapy. Many of the patients who enter these programs
have not received prior radiotherapy or relapsed at sites outside the
original radiation field. These patients could benefit from integrating
radiotherapy into the salvage regimen.

Poen et al36 from Stanford analyzed the efficacy and toxicity
of adding cytoreductive (pretransplant; n � 18) or consolidative
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(posttransplant; n � 6) RT to 24 of 100 patients receiving high-dose
therapy. This study showed that most (69%) relapses after autolo-
gous stem cell transplantation occurred in sites known to be in-
volved immediately before transplantation. When these sites were
irradiated before transplantation, no in-field failures occurred. Al-
though only a trend in favor of IF-RT could be shown for the entire
group of transplanted patients, for patients with stages I–III freedom
from relapse was significantly improved. Limiting the analysis to
patients who received no prior RT also resulted in a significant
advantage to IF-RT. Fatal toxicity in this series was not influenced
significantly by IF-RT.

At Memorial Sloan-Kettering Cancer Center, we developed a
program that integrated RT into the high-dose regimen for salvage
of HD. We schedule accelerated hyperfractionated irradiation (b.i.d.
fractions of 1.8 Gy each) to start after the completion of reinduction
chemotherapy and stem-cell collection and before the high-dose
chemotherapy and stem-cell transplantation. Patients who have not
been previously irradiated received involved field RT (18 Gy in 5
days) to sites of initially bulky (�5 cm) disease and/or residual
clinical abnormalities followed by TLI of 18 Gy (1.8 Gy per
fraction, b.i.d.) within an additional 5 days. Patients who had prior
RT received only involved-field RT (when feasible) to a maximal
dose of 36 Gy. This treatment strategy has been in place since 1985
with over 350 patients treated thus far. The first generation program
demonstrated the feasibility and efficacy of the high-dose combined-
modality regimen resulting in an EFS of 47% for the patients
receiving TLI followed by cyclophosphamide-etoposide chemother-
apy.37 The recent report of the second generation two-step high-dose
chemoradiotherapy program indicated that after a median follow-up
of 34 months the intent-to-treat EFS and OS were 58% and 88%,
respectively. For patients who underwent transplantation, the EFS
was 68%.38 Treatment-related mortality was 3% with no treatment-
related mortality over the last 8 years. The results of this treatment
program in refractory patients were similar to those of relapsed
patients.39 Both groups showed favorable EFS and OS compared
with most recently reported series. Recent report on quality of life
and treatment-related complications of long-tem survivors of the
Memorial Sloan-Kettering Cancer Center program disclosed only a
small number of late complications and is highly encouraging.40

SUMMARY
Treatment results of favorable early-stage HL (FFTF over

90%) with CMT that includes short-course ABVD and reduced-dose
IFRT set a high standard to challenge. At the same time, the trials
that attempted to omit radiotherapy in favorable patients who ob-
tained a CR with chemotherapy had thus far inferior outcome for
chemotherapy alone. Thus, chemotherapy alone should be given
only in the context of a clinical research trial or to highly selected
individuals with contraindications to combined modality. Functional
imaging may allow the identification of CR patients in whom
treatment could possibly be further reduced, but is still experimental.
The data available thus far do not support the omission of RT even
in PET-negative patients.41
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