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Background

Chemotherapy plus radiation treatment is effective in controlling stage IA or IIA 
nonbulky Hodgkin’s lymphoma in 90% of patients but is associated with late treat-
ment-related deaths. Chemotherapy alone may improve survival because it is associ-
ated with fewer late deaths.

Methods

We randomly assigned 405 patients with previously untreated stage IA or IIA non-
bulky Hodgkin’s lymphoma to treatment with doxorubicin, bleomycin, vinblastine, 
and dacarbazine (ABVD) alone or to treatment with subtotal nodal radiation therapy, 
with or without ABVD therapy. Patients in the ABVD-only group, both those with a 
favorable risk profile and those with an unfavorable risk profile, received four to six 
cycles of ABVD. Among those assigned to subtotal nodal radiation therapy, patients 
who had a favorable risk profile received subtotal nodal radiation therapy alone and 
patients with an unfavorable risk profile received two cycles of ABVD plus subtotal 
nodal radiation therapy. The primary end point was 12-year overall survival.

Results

The median length of follow-up was 11.3 years. At 12 years, the rate of overall sur-
vival was 94% among those receiving ABVD alone, as compared with 87% among 
those receiving subtotal nodal radiation therapy (hazard ratio for death with ABVD 
alone, 0.50; 95% confidence interval [CI], 0.25 to 0.99; P = 0.04); the rates of free-
dom from disease progression were 87% and 92% in the two groups, respectively 
(hazard ratio for disease progression, 1.91; 95% CI, 0.99 to 3.69; P = 0.05); and the 
rates of event-free survival were 85% and 80%, respectively (hazard ratio for event, 
0.88; 95% CI, 0.54 to 1.43; P = 0.60). Among the patients randomly assigned to 
ABVD alone, 6 patients died from Hodgkin’s lymphoma or an early treatment com-
plication and 6 died from another cause; among those receiving radiation therapy, 
4 deaths were related to Hodgkin’s lymphoma or early toxic effects from the treat-
ment and 20 were related to another cause.

Conclusions

Among patients with Hodgkin’s lymphoma, ABVD therapy alone, as compared with 
treatment that included subtotal nodal radiation therapy, was associated with a 
higher rate of overall survival owing to a lower rate of death from other causes. 
(Funded by the Canadian Cancer Society and the National Cancer Institute; HD.6 
ClinicalTrials.gov number, NCT00002561.)
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Twenty years ago, the standard 
strategy in the case of patients with stage 
IA or IIA nonbulky Hodgkin’s lymphoma 

included staging by means of laparotomy and 
subtotal nodal radiation therapy.1,2 With this 
treatment, 70 to 80% of patients were cured, but 
they remained at risk for premature death from 
late radiation-induced adverse effects, including 
second cancers and cardiovascular disease.3-6 
Subsequent clinical trials showed that combin-
ing radiation with chemotherapy eliminated the 
need for staging laparotomy, allowed for reduced 
doses and target volumes of radiation, and result-
ed in long-term control of the disease for 90% of 
the patients.7-11 A current treatment standard for 
patients with low-risk stage IA or IIA nonbulky 
disease is the combination of two cycles of doxo-
rubicin, bleomycin, vinblastine, and dacarbazine 
(ABVD) with 20 Gy of involved-field radiation 
therapy.11 It is expected that long-term radiation-
related risks will be reduced with this approach, 
but the magnitude of reduction is unclear.

Since ABVD alone is effective treatment for 65 
to 70% of patients with stage III or IV Hodgkin’s 
lymphoma12,13 and is not associated with the 
leukemogenic or gonadal toxic properties of the 
chemotherapy that was used previously, the role 
of ABVD therapy alone in treating patients with 
stage IA or IIA nonbulky Hodgkin’s lymphoma 
is of interest. In 1994, we initiated the Hodgkin’s 
Disease.6 (HD.6) trial to investigate whether 
ABVD therapy alone in these patients would lead 
to control of the disease similar to that achieved 
with radiation-based therapy but with fewer 
deaths due to late treatment effects and, there-
fore, improved long-term survival. We previously 
reported, after a median length of follow-up of 
4.2 years, that the rate of freedom from disease 
progression was higher among patients assigned 
to radiation therapy than among those assigned 
to ABVD therapy alone; no difference in the rate 
of survival was detected.14 We now report the 
final analysis from this trial, which assessed the 
primary outcome — the rate of 12-year overall 
survival.

Me thods

Study Oversight

The HD.6 trial was a multicenter, nonblinded, 
randomized, controlled trial. Details of the eval-
uation of patients, the eligibility criteria, and the 

design of the trial have been published previous-
ly14 and are also provided in the Supplementary 
Appendix, available with the full text of this ar-
ticle at NEJM.org. The NCIC Clinical Trials Group 
designed and conducted the trial and analyzed 
the data. Patients were enrolled at centers of the 
NCIC Clinical Trials Group and at centers of the 
Eastern Cooperative Oncology Group. The pro-
cess for randomization was concealed and was 
performed by means of a computer-generated 
random-number sequence that was held at the 
central office of the NCIC Clinical Trials Group 
in Kingston, Ontario. The study was approved by 
the research ethics board at each participating 
center, and written informed consent was ob-
tained from all participants. The data were held 
and analyzed by the NCIC Clinical Trials Group. 
The independent data and safety monitoring com-
mittee of the NCIC Clinical Trials Group reviewed 
the details of the conduct of the trial at confiden-
tial meetings that were held every 6 months. The 
study chair (the first author) vouches for the in-
tegrity of the data, wrote the first draft of the 
manuscript, and prepared subsequent drafts with 
input from the coauthors. All the authors made 
the decision to submit the manuscript for publi-
cation. The study protocol, including a summary 
of amendments and the statistical analysis plan, 
is available at NEJM.org.

Treatment Protocol

We randomly assigned patients with previously un-
treated stage IA or IIA nonbulky Hodgkin’s lym-
phoma to receive treatment with ABVD alone or 
treatment that included subtotal nodal radiation 
therapy. Patients in the radiation-therapy group 
who had a favorable risk profile received subtotal 
nodal radiation therapy alone; patients with an 
unfavorable risk profile received two cycles of 
ABVD followed by subtotal nodal radiation ther-
apy. The radiation target volumes included all 
supradiaphragmatic lymph-node regions (mantle 
field), the spleen, and paraaortic lymph nodes 
(see the Supplementary Appendix). Radiation ther-
apy was administered by means of a linear ac-
celerator to parallel opposed fields up to a mid-
plane dose of 35 Gy in 20 daily fractions. Patients 
in the ABVD-only group, both those with a favor-
able risk profile and those with an unfavorable 
risk profile, received four cycles of ABVD, with 
restaging of the disease after two and four cycles 
of therapy. Restaging was performed by means 
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of computed tomographic scanning and optional 
gallium scanning. The treatment phase of the 
HD.6 trial preceded the use of positron-emission 
tomography (PET), and no patients underwent 
this type of scanning. Patients who had a com-
plete remission or an unconfirmed complete re-
mission15 after two treatment cycles received a 
total of four cycles of ABVD therapy; those who 
did not have a complete remission or an uncon-
firmed complete remission after their second 
cycle received six cycles. The ABVD regimen was 
administered according to standard dosing and 
scheduling.12,13 The treatment for progressive or 
recurrent Hodgkin’s lymphoma was determined 
by each investigator and was not defined in the 
protocol. In the case of patients who had disease 
progression during treatment with ABVD alone, 
consideration of radiation therapy was recom-
mended.

Assessment of Response and Definition  
of Study Outcomes

Responses to therapy were categorized according 
to the Cotswolds criteria.15 Patients underwent 
reevaluation 1 month after completing subtotal 
nodal radiation therapy (in the case of the radia-
tion-therapy group) or ABVD (in the case of the 
ABVD-only group); 3 months, 6 months, and 12 
months after that; and annually thereafter. The 
primary outcome, overall survival, was measured 
from the date of randomization until the date of 
death from any cause. In the assessment of the 
causes of death, deaths that occurred in patients 
with relapsed or progressive disease and deaths 
that were associated with an acute treatment-
related toxic effect during the treatment period 
or as a result of subsequent therapy (e.g., stem-
cell transplantation) were categorized as deaths 
due to Hodgkin’s lymphoma. The attribution of 
the cause of death and the diagnoses of a second 
cancer or cardiac event were determined by the 
investigator, followed by a review, including a re-
view of source data, by the central office of the 
NCIC Clinical Trials Group and resolution through 
query processes. Event-free survival was mea-
sured from the date of randomization until the 
date of disease progression or death from any 
cause; freedom from disease progression was 
measured from the date of randomization until 
the date of disease progression, with data from 
patients who died without evidence of progres-
sive disease censored on the date of death.

Statistical Analysis

The life-table method of Kaplan and Meier16 was 
used to calculate the rates of freedom from dis-
ease progression, event-free survival, and overall 
survival, and between-group comparisons were 
performed with the use of the log-rank test,17 
with stratification according to risk profile (fa-
vorable vs. unfavorable). All results are based on 
two-sided tests. We estimated that assuming a 
rate of 80% for 12-year survival in the radiation-
therapy group, we would need to enroll 450 pa-
tients over the course of 7.5 years and follow the 
patients for an additional 7 years to observe 56 
deaths; the study would then have 80% power to 
detect a 10% difference between the two groups, 
at a two-tailed alpha level of 0.05. We also esti-
mated that if the rate of 12-year survival in the 
radiation-therapy group was 85%, the study would 
have 80% power to detect the same 10% im-
provement with the occurrence of 24 deaths. All 
primary analyses were performed on data from 
the modified intention-to-treat population, which 
excluded patients who were subsequently found 
to be ineligible on the basis of their prerandom-
ization information. Secondary sensitivity analy-
ses that included data from all the patients who 
underwent randomization were also performed. 
The analyses were performed with the use of SAS 
software, version 9.2 (SAS Institute).

Premature Closure of the Trial

The trial was initiated in January 1994 and was 
closed to enrollment in April 2002 after 405 pa-
tients had been enrolled. The premature closure 
was based on the availability of new data from a 
trial by the European Organization for Research 
and Treatment of Cancer, which showed excel-
lent outcomes with combination therapy that in-
cluded involved-field radiation therapy.8 On the 
basis of these data, we concluded that continuing 
the protocol therapy that included subtotal nodal 
radiation therapy would be inappropriate. In May 
2003, the HD.6 trial committee requested per-
mission to analyze the rates of freedom from dis-
ease progression, event-free survival, and overall 
survival with the assumption that these out-
comes, assessed after a median follow-up period 
of almost 5 years, would inform treatment prac-
tices at that time. This request was reviewed by 
the executive body of the NCIC Clinical Trials 
Group, the clinical trials committee, and was ap-
proved. (Subsequently, it was the policy of the 
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NCIC Clinical Trials Group that such requests be 
considered by the data and safety monitoring 
committee.) The results of these analyses were 
reported in December 200318 and were published 
in 2005.14 The final analysis was not adjusted for 
these earlier analyses.

In March 2010, after 31 deaths had occurred, 
the trial committee determined that even with 
5 additional years of follow-up, it was unlikely 
that 56 deaths would be observed. The commit-
tee therefore requested that the data and safety 
monitoring board consider permitting a final 
analysis with data on patient status as of Decem-
ber 31, 2010 (i.e., the clinical cutoff date). The 
estimated median duration of follow-up at that 
time would be 12 years. The data and safety 
monitoring board approved this request. The pro-
cesses of data review and query resolution were 
completed, and the database was locked on July 
15, 2011.

R esult s

Patients

A detailed description of the characteristics of the 
patients and of the treatments they received has 
been published previously14 and is also provided 
in the Supplementary Appendix. During the peri-
od from January 1994 through April 2002, we 
evaluated 405 patients; 6 patients (1%), 3 in each 
group, were subsequently considered to be ineli-
gible on the basis of prerandomization data. A total 
of 180 of the 196 patients assigned to ABVD 
alone (92%) received the assigned therapy. Among 
the patients in the radiation-therapy group, 53 of 
the 64 patients in the cohort with a favorable risk 
profile (83%) and 125 of the 139 in the cohort 
with an unfavorable risk profile (90%) received 
the assigned therapy (see Fig. 2 in the Supple-
mentary Appendix). The median duration of fol-
low-up was 11.3 years. Included among the 399 

Table 1. 12-Year Outcomes in Study Patients, According to Treatment Strategy.*

Cohort and 12-Yr Outcome ABVD Alone
Radiation Therapy,  

with or without ABVD
Hazard Ratio with ABVD 

Alone (95% CI) P Value

All patients

Patients in cohort (no.) 196 203

Rate of outcome (%)

Overall survival 94 87 0.50 (0.25–0.99) 0.04

Freedom from disease progression 87 92 1.91 (0.99–3.69) 0.05

Event-free survival 85 80 0.88 (0.54–1.43) 0.60

Cohort with favorable risk profile

Patients in cohort (no.) 59 64

Rate of outcome (%)

Overall survival 98 98 1.09 (0.07–17.40) 0.95

Freedom from disease progression 89 87 0.88 (0.31–2.55) 0.82

Event-free survival 89 86 0.78 (0.28–2.19) 0.64

Cohort with unfavorable risk profile

Patients in cohort (no.) 137 139

Rate of outcome (%)

Overall survival 92 81 0.47 (0.23–0.97) 0.04

Freedom from disease progression 86 94 3.23 (1.28–8.13) 0.006

Event-free survival 83 78 0.91 (0.52–1.59) 0.74

* In the group that received treatment with doxorubicin, bleomycin, vinblastine, and dacarbazine (ABVD) alone, patients with a favorable risk 
profile and those with an unfavorable risk profile received four to six cycles of ABVD. In the group assigned to subtotal nodal radiation ther-
apy, patients who had a favorable risk profile received subtotal nodal radiation therapy alone and patients with an unfavorable risk profile re-
ceived two cycles of ABVD plus subtotal nodal radiation therapy. CI denotes confidence interval.
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eligible patients were 56 (14%) for whom the last 
date of follow-up preceded December 31, 2008; 
these patients were considered to have been lost 
to follow-up. There were no differences between 
the two groups in the distribution of follow-up 
time (see Table 3 in the Supplementary Appendix).

Treatment Outcomes

The treatment outcomes are shown in Table 1 
and Figure 1. The rate of overall survival was 
higher among the patients in the ABVD-only 
group than among those in the radiation-therapy 
group (12-year estimates, 94% vs. 87%; hazard 
ratio for death with ABVD therapy, 0.50; 95% 
confidence interval [CI], 0.25 to 0.99; P = 0.04). 
There was a lower rate of freedom from disease 
progression in the ABVD group than in the radi-
ation-therapy group (12-year estimates, 87% vs. 
92%; hazard ratio for disease progression, 1.91; 
95% CI, 0.99 to 3.69; P = 0.05); no significant dif-
ferences were detected in the rate of event-free 
survival (12-year estimates, 85% vs. 80%; hazard 
ratio for event, 0.88; 95% CI, 0.54 to 1.43; 
P = 0.60). Sensitivity analyses included an analy-
sis of data from the true intention-to-treat popu-
lation (i.e., all patients who underwent random-
ization) and an analysis that included data 
received between the clinical cutoff date and the 
date on which the database was locked; the results 
of both analyses were robust and yielded find-
ings similar to those of the main analysis (see 
Tables 4 and 5 in the Supplementary Appendix).

Subset analyses were performed to evaluate 
the outcomes according to the risk profile (Table 
1 and Fig. 2). Among patients with a favorable 
risk profile, no significant differences were de-
tected, with respect to any outcome, between pa-
tients randomly assigned to subtotal nodal radia-
tion therapy alone and those assigned to ABVD 
alone. In contrast, among patients with an unfa-
vorable risk profile, the results were similar to 
those in the primary analysis. The rate of overall 
survival was higher among patients in the ABVD-
only group than among the patients in the radia-
tion-therapy group who received subtotal nodal 
radiation therapy plus ABVD (12-year estimates, 
92% vs. 81%; hazard ratio for death with ABVD 
alone, 0.47; 95% CI, 0.23 to 0.97; P = 0.04), where-
as the rate of freedom from disease progression 
was lower in the ABVD-only group (12-year esti-
mates, 86% vs. 94%; hazard ratio for disease 

progression, 3.23; 95% CI, 1.28 to 8.13; P = 0.006); 
no significant between-group difference was seen 
in the rate of event-free survival (12-year esti-
mates, 83% vs. 78%; hazard ratio for event, 0.91; 
95% CI, 0.52 to 1.59; P = 0.74).
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Figure 1. Kaplan–Meier Estimates of Overall Survival and Freedom 
from Disease Progression.

A total of 405 patients with stage IA or IIA nonbulky Hodgkin’s lymphoma 
were randomly assigned to receive treatment with doxorubicin, bleomycin, 
vinblastine, and dacarbazine (ABVD) alone or to treatment that included sub-
total nodal radiation therapy; 399 of the patients were included in the analy-
ses. Among the 203 patients assigned to subtotal nodal radiation therapy, 64 
had a favorable risk profile and received subtotal nodal radiation therapy alone 
and 139 had an unfavorable risk profile and received two cycles of ABVD 
plus subtotal nodal radiation therapy. At 12 years, the rate of overall survival 
(Panel A) was 94% among patients in the ABVD-only group and 87% among 
patients in the radiation-therapy group, and the rate of freedom from disease 
progression (Panel B) was 87% and 92% in the two groups, respectively.
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Subset analyses of the outcomes were per-
formed with the patients within each group 
stratified according to risk profile. Among pa-
tients randomly assigned to ABVD alone, there 
was a nonsignificant trend toward a lower rate 
of overall survival among patients with an unfa-
vorable risk profile than among those with a 

favorable risk profile (12-year estimates, 92% vs. 
98%; hazard ratio for death with an unfavorable 
risk profile, 4.96; 95% CI, 0.64 to 38.40; P = 0.09), 
whereas no significant difference was seen in 
the rate of freedom from disease progression 
(12-year estimates, 86% vs. 89%; hazard ratio for 
disease progression, 1.28; 95% CI, 0.51 to 3.23; 
P = 0.60). Among patients randomly assigned to 
the radiation-therapy group, the rate of freedom 
from disease progression was higher among 
patients with an unfavorable risk profile (i.e., 
patients who received subtotal nodal radiation 
therapy plus ABVD) than among patients with a 
favorable risk profile (i.e., patients who received 
subtotal nodal radiation therapy only) (12-year 
estimates, 94% vs. 87%; hazard ratio for disease 
progression with unfavorable risk profile, 0.35; 
95% CI, 0.12 to 1.00; P = 0.04); however, the rate 
of overall survival was lower in the group with 
an unfavorable risk profile (12-year estimates, 
81% vs. 98%; hazard ratio for death, 11.54; 95% 
CI, 1.56 to 85.47; P = 0.002).

Because the protocol requirements for pa-
tients assigned to ABVD alone included disease 
restaging after two treatment cycles, it was pos-
sible to evaluate the prognostic importance of 
complete remission or an unconfirmed complete 
remission at that time (see Fig. 5 in the Supple-
mentary Appendix). Among the 196 eligible pa-
tients randomly assigned to ABVD alone, 19 
(10%) could not be evaluated after two treatment 
cycles. The remaining 177 patients included 69 
(39%) who had a complete remission or an un-
confirmed complete remission after two treat-
ment cycles and 108 (61%) who did not; the rate 
of freedom from disease progression was higher 
among those who had a complete remission or 
an unconfirmed complete remission after two 
cycles than among those who did not (12-year 
estimates, 94% vs. 81%; hazard ratio for disease 
progression, 0.28; 95% CI, 0.10 to 0.83; P = 0.02), 
and there was also a trend toward a higher rate 
of overall survival (12-year estimates, 98% vs. 
92%; hazard ratio for death, 0.17; 95% CI, 0.02 
to 1.36; P = 0.06).

Causes of Death and Late Treatment Effects

A total of 12 patients in the ABVD-only group 
died, as compared with 24 in the radiation-ther-
apy group; the causes of death are shown in Ta-
ble 2. In the radiation-therapy group as com-
pared with the ABVD-only group, there were 
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Figure 2. Kaplan–Meier Estimates of Overall Survival and Freedom from 
Disease Progression among Patients with an Unfavorable Risk Profile.

Patients with unfavorable clinical features were randomly assigned to re-
ceive ABVD alone or to receive combination treatment with two cycles of 
ABVD plus subtotal nodal radiation therapy. At 12 years, the rate of overall 
survival (Panel A) was 92% among patients who received ABVD alone as 
compared with 81% among those who received combination treatment, 
and the rate of freedom from disease progression (Panel B) was 86% and 
94% in the two groups, respectively.
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more deaths due to second cancers (10 vs. 4) and 
more deaths from causes other than Hodgkin’s 
lymphoma or second cancers (10 vs. 2). In addi-
tion, there were more patients in the radiation-
therapy group than in the ABVD-only group who 
had second cancers (23 vs. 10) and who had car-
diac events (26 vs. 16) (Table 3).

Discussion

The strategy of treating patients who have stage 
IA or IIA nonbulky Hodgkin’s lymphoma with 
chemotherapy alone is controversial.19-21 In four 
reports of randomized trials comparing ABVD or 
similar chemotherapy with combination therapy 
(chemotherapy plus radiation therapy), only the 
initial report of results from the HD.6 trial in-
cluded a sample size that was large enough to 
detect a difference in control of the disease, and 
none of the reports showed a difference in the 
rate of survival.14,22-24 A recent meta-analysis that 
pooled the results of five trials in which chemo-
therapy regimens alone were compared with the 
same chemotherapy regimens (including the 
same number of treatment cycles) plus radiation 
therapy showed that the combination therapy 
was associated with both better disease control 
and a higher rate of survival.25 However, in three 
of the trials, the chemotherapy that was used is 
considered to be inferior to ABVD, and the other 
two trials included patients with bulky or stage 
IIB or IIIA disease and thus were not confined to 
evaluating patients with stage IA or IIA nonbulky 

disease. One published practice guideline recom-
mends that ABVD alone is an option for patients 
with stage IA or IIA disease,26 whereas another 
recommends against the use of ABVD alone for 
these patients.27

Our results alter this debate. We found that 
the rate of long-term survival is higher with 
ABVD alone than with treatment that includes 
subtotal nodal radiation therapy, particularly 
when subtotal nodal radiation therapy is com-
bined with two cycles of ABVD therapy. As pos-
tulated by the study hypothesis, the advantage 
that is seen with chemotherapy alone is due to 
the fact that there are fewer deaths from causes 
other than progressive Hodgkin’s lymphoma or 
acute treatment-related toxic effects. Further-
more, we have addressed the question of wheth-
er chemotherapy alone has curative potential for 
these patients,19 since the rate of 12-year free-
dom from disease progression that we observed 
with ABVD alone was 87%. The major limitation 
associated with our results is that the subtotal 
nodal radiation therapy that was used in the ra-
diation-therapy group is outdated, and the extent 
of radiation therapy is very likely to have contrib-
uted to the excess deaths. To place our results in 
the context of modern radiation-therapy prac-
tices, while recognizing the important risks of 
cross-trial comparisons, it is helpful to contrast 
our results with those in the groups with supe-
rior or noninferior outcomes in other random-
ized trials in which therapies for these patients 
were tested.10,11 We report 12-year outcomes af-

Table 2. Causes of Death, According to Treatment Strategy and Risk Profile.

Cause of Death ABVD Alone (N = 196) Radiation Therapy, with or without ABVD (N = 203)

Total

Cohort with 
Favorable  

Risk Profile

Cohort with 
Unfavorable  
Risk Profile Total

Cohort with 
Favorable 

Risk Profile

Cohort with  
Unfavorable  
Risk Profile

number of patients

Any 12 1 11 24 1 23

Hodgkin’s lymphoma* 6 1 5 4 0 4

Second cancer 4 0 4 10 1 9

Cardiac event 2 0 2 2 0 2

Related to infection 0 0 0 3 0 3

Other† 0 0 0 5 0 5

* Deaths due to acute treatment-related protocol therapy or to therapy given for progressive Hodgkin’s lymphoma were attributed to Hodgkin’s 
lymphoma.

† Other causes of death included Alzheimer’s disease, accidental drowning, suicide, and respiratory failure; the cause of one death was unknown.
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ter a median follow-up of 11.3 years and specu-
late that longer follow-up data from all clinical 
trials evaluating patients with stage IA or IIA 
nonbulky Hodgkin’s lymphoma will show that 

later deaths among patients receiving radiation 
therapy are disproportionately associated with 
causes other than Hodgkin’s lymphoma.

The enrollment period of the HD.6 trial over-
lapped with two practice-changing inter national 
trials. The H8-Favorable (H8F) trial (ClinicalTrials 
.gov number, NCT00379041) conducted by the 
European Organization for Research and Treat-
ment of Cancer enrolled patients between 1993 
and 1999 and established the strategy of combined 
chemotherapy–radiation therapy that included in-
volved-field radiation therapy as a standard of care.8 
These results were updated in 2007,10 and with a 
median follow-up period of 7.7 years, the projected 
10-year results in the combination-therapy group 
show a rate of 97% for overall survival and a rate 
of 93% for event-free survival. Given the shorter 
duration of observed follow-up in that trial as 
compared with our trial, it is uncertain whether 
a full assessment of the rate of death from causes 
other than Hodgkin’s lymphoma is possible. 

The German Hodgkin Study Group11 enrolled 
patients in the HD10 trial (NCT00265018) between 
1998 and 2003 and, using a factorial design, com-
pared two or four cycles of ABVD combined with 
20 or 30 Gy of involved-field radiation therapy. 
Their results established two cycles of ABVD and 
20 Gy of involved-field radiation therapy as a 
new standard of care, since this treatment was 
noninferior to the alternatives tested. With a 
median follow-up period of 7.5 years, the 8-year 
results associated with the group that received 
two cycles of ABVD and 20 Gy of involved-field 
radiation therapy showed that the rate of overall 
survival was 95% and the rate of both freedom 
from treatment failure and event-free survival 
was 86%; these results are virtually identical to 
the 12-year outcomes among patients in the 
ABVD-only group in our trial. Among 299 pa-
tients in the HD10 trial who were treated with 
two cycles of ABVD and 20 Gy of involved-field 
radiation therapy, there were 13 deaths, includ-
ing 6 due to a second cancer or cardiovascular 
cause and 3 due to Hodgkin’s lymphoma or an 
immediate complication of subsequent therapy. 
In addition, second cancers have developed in 14 
patients, including 9 with solid tumors. These 
data suggest that an extended follow-up period 
is needed to better appreciate the risks that re-
main with less intensive radiation-therapy strate-
gies. Since these results are not definitely supe-
rior to those we observed with ABVD therapy 

Table 3. Second Cancers and Cardiac Events, According to Treatment Strategy.

Event
ABVD Alone  

(N = 196)

Radiation Therapy,  
with or without 
ABVD (N = 203)

number of patients

Second cancer*

Any 10 23†

Bladder 0 2

Breast 1 1

Cervix 0 1

Colon 1 0

Leukemia or myelodysplastic 
 syndrome

0 2

Esophagus 0 1

Head and neck 1 0

Lung 2 3

Lymphoma 3 3

Melanoma 0 4

Pancreas 1 0

Prostate 0 1

Rectum 1 2

Sarcoma 0 1

Unknown primary 0 2

Cardiac event

Any 16 26‡

Death from cardiac causes 2 2

Coronary artery disease 12 15

Myocardial infarction 6 8

Coronary-artery bypass grafting 3 3

Coronary-artery stent insertion 3 2

Angina 0 2

Atrial fibrillation 1 3

Pericarditis or myocarditis 1 3

Valvular disease 0 1

Other 0 2§

* Basal-cell carcinomas were not included.
† A total of 19 second cancers occurred in patients who had an unfavorable risk 

profile and were assigned to combination therapy (radiation therapy plus ABVD); 
the 4 second cancers in the cohort with a favorable risk profile (who received 
 radiation therapy only) included lymphoma (2), cervical cancer, and melanoma.

‡ A total of 25 cardiac events occurred in patients who had an unfavorable risk 
profile and were assigned to combination therapy (radiation therapy plus ABVD); 
1 patient in the favorable risk cohort underwent coronary-artery bypass grafting.

§ Included are one case of peripheral vascular disease requiring bypass grafting 
and one case of new cardiomegaly.
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alone, we conclude that treatment with ABVD 
therapy alone is a legitimate choice for patients 
with stage IA or IIA nonbulky Hodgkin’s lym-
phoma. Furthermore, the excellent outcomes we 
observed in patients who had a complete remis-
sion or an unconfirmed complete remission af-
ter two cycles of ABVD gives credence to testing 
treatment strategies that are adapted on the ba-
sis of the initial response.28 Potentially impor-
tant predictive properties of PET scanning dur-
ing the course of therapy have been seen in 
patients with stage III or IV Hodgkin’s lympho-
ma29 and are now being evaluated in patients 
with stage IA or IIA nonbulky disease.30

The results of our trial have important impli-
cations for future clinical trials evaluating thera-
pies for patients with stage IA or IIA nonbulky 
Hodgkin’s lymphoma. Our results show that im-
proving long-term survival is less dependent than 
previously assumed on further reducing deaths 
due to progressive Hodgkin’s lymphoma and in-
stead emphasize a need for treatments that will 
not lead to deaths from late treatment effects. 
Thus, trial end points should be redefined so 
that the importance of deaths from causes other 
than Hodgkin’s lymphoma is captured. The end 
point of event-free survival, which considers 
events of disease progression as well as death, 
has similarities to a composite end point, and 
the use of this end point may dilute the impor-
tance of death and may breach a methodologic 
principle with respect to the use of composite 
end points, which requires that each component 
be of similar importance to patients31; the end 
point of freedom from disease progression does 
not account for death, which represents a far 
more important outcome, and our data show that 
it is no longer a reliable surrogate marker for 

overall survival. Our trial also highlights the di-
lemma faced by investigators in evaluating overall 
survival as the primary end point in a clinical 
trial, since long-term follow-up is essential to 
understanding this outcome, and therapeutic ad-
vances will undoubtedly occur in the interim.

In summary, ABVD therapy alone, as com-
pared with treatment that includes subtotal nodal 
radiation therapy, improves the rate of long-
term overall survival in patients with stage IA or 
IIA nonbulky Hodgkin’s lymphoma. Further-
more, the rates of 87% for 12-year freedom from 
disease progression and 94% for overall survival 
with ABVD alone suggest that this treatment 
can now more confidently be considered to be a 
therapeutic option for this population.

The NCIC Clinical Trials Group was supported by funds from 
the Canadian Cancer Society, through grants from the National 
Cancer Institute of Canada (015469) and the Canadian Cancer 
Society Research Institute (21039), and by the National Cancer 
Institute, National In stitutes of Health (CA077202); the Eastern 
Cooperative Oncol ogy Group was supported by grants (CA17145 
and CA21115) from the National Cancer Institute.

Dr. Meyer reports receiving honoraria from Lilly for serving 
on a data and safety monitoring committee and from Celgene 
for serving on an independent response assessment committee. 
In addition, the NCIC Clinical Trials Group, of which he is the 
director, has received research funding from Amgen Canada, 
Ariad Pharmaceuticals, Astex Therapeutics, AstraZeneca, Bristol-
Myers Squibb, Celgene, GlaxoSmithKline, Janssen-Ortho, Lilly, 
Merck Frosst Canada, Novartis, Oncothyreon, Ortho Biotech, 
Pfizer, Roche, SBIO, Sanofi, Schering Canada, and ZymoGenetics. 
Dr. Winter reports having research grants pending with Novartis, 
Millennium, Seattle Genetics, Pfizer, and Lilly, receiving lecture 
fees from Imedex and Physicians’ Education Resource, and hold-
ing stock options with GlaxoSmithKline; Dr. Horning, being em-
ployed by Genentech and holding stock options with Roche; 
Dr. Shustik, receiving consulting and lecture fees from Janssen-
Ortho, Roche, and Celgene; and Dr. Crump, receiving consult-
ing fees from Celgene, Lundbeck, Millennium, and Janssen and 
lecture fees from Roche. No other potential conflict of interest 
relevant to this article was reported. 

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.

References

1. Carde P, Burgers JM, Henry-Amar M, 
et al. Clinical stages I and II Hodgkin’s 
disease: a specifically tailored therapy ac-
cording to prognostic factors. J Clin On-
col 1988;6:239-52.
2. Carde P, Hagenbeek A, Hayat M, et al. 
Clinical staging versus laparotomy and 
combined modality with MOPP versus 
ABVD in early-stage Hodgkin’s disease: 
the H6 twin randomized trials from the 
European Organization for Research and 
Treatment of Cancer Lymphoma Coopera-
tive Group. J Clin Oncol 1993;11:2258-72.
3. Dores GM, Metayer C, Curtis RE, et al. 
Second malignant neoplasms among long-
term survivors of Hodgkin’s disease:  

a population-based evaluation over 25 
years. J Clin Oncol 2002;20:3484-94.
4. Meyer RM, Ambinder RF, Stroobants S. 
Hodgkin’s lymphoma: evolving concepts 
with implications for practice. Hematol-
ogy Am Soc Hematol Educ Program 
2004;1:184-202.
5. Ng AK, LaCasce A, Travis LB. Long-
term complications of lymphoma and its 
treatment. J Clin Oncol 2011;29:1885-92.
6. Swerdlow AJ, Higgins CD, Smith P, et 
al. Myocardial infarction mortality risk 
after treatment for Hodgkin disease:  
a collaborative British cohort study. J Natl 
Cancer Inst 2007;99:206-14.
7. Press OW, LeBlanc M, Lichter AS, et al. 

Phase III randomized intergroup trial of 
subtotal lymphoid irradiation versus doxo-
rubicin, vinblastine, and subtotal lym-
phoid irradiation for stage IA to IIA 
Hodgkin’s disease. J Clin Oncol 2001;19: 
4238-44.
8. Hagenbeek A, Eghbali H, Ferme C, et 
al. Three cycles of MOPP/ABV hybrid and 
involved-field irradiation is more effective 
than subtotal nodal irradiation in favor-
able supra-diaphragmatic clinical stages 
I-II Hodgkin’s disease: preliminary results 
of the EORTC-GELA H8-F randomized 
trial in 543 patients. Blood 2000;96:Suppl: 
575a. abstract.
9. Engert A, Franklin J, Eich HT, et al. 

The New England Journal of Medicine 
Downloaded from nejm.org by CHRISTIAN CHALER on February 9, 2012. For personal use only. No other uses without permission. 

 Copyright © 2012 Massachusetts Medical Society. All rights reserved. 



n engl j med 366;5 nejm.org february 2, 2012408

ABVD vs. R adiation Ther apy in Hodgkin’s Lymphoma

Two cycles of doxorubicin, bleomycin, 
vinblastine, and dacarbazine plus extend-
ed-field radiotherapy is superior to radio-
therapy alone in early favorable Hodgkin’s 
lymphoma: final results of the GHSG HD7 
trial. J Clin Oncol 2007;25:3495-502.
10. Fermé C, Eghbali H, Meerwaldt JH, 
et al. Chemotherapy plus involved-field 
radiation in early-stage Hodgkin’s disease. 
N Engl J Med 2007;357:1916-27.
11. Engert A, Plutschow A, Eich HT, et al. 
Reduced treatment intensity in patients 
with early-stage Hodgkin’s lymphoma.  
N Engl J Med 2010;363:640-52.
12. Canellos GP, Anderson JR, Propert KJ, 
et al. Chemotherapy of advanced Hodg-
kin’s disease with MOPP, ABVD, or MOPP 
alternating with ABVD. N Engl J Med 
1992;327:1478-84.
13. Duggan DB, Petroni GR, Johnson JL, 
et al. Randomized comparison of ABVD 
and MOPP/ABV hybrid for the treatment 
of advanced Hodgkin’s disease: report of 
an intergroup trial. J Clin Oncol 2003;21: 
607-14.
14. Meyer RM, Gospodarowicz MK, Con-
nors JM, et al. Randomized comparison 
of ABVD chemotherapy with a strategy 
that includes radiation therapy in patients 
with limited-stage Hodgkin’s lymphoma: 
National Cancer Institute of Canada Clin-
ical Trials Group and the Eastern Coopera-
tive Oncology Group. J Clin Oncol 2005; 
23:4634-42.
15. Lister TA, Crowther D, Sutcliffe SB, 
et al. Report of a committee convened to 
discuss the evaluation and staging of pa-
tients with Hodgkin’s disease: Cotswolds 
meeting. J Clin Oncol 1989;7:1630-6. [Er-
ratum, J Clin Oncol 1990;8:1602.]

16. Kaplan EL, Meier P. Nonparametric 
estimation from incomplete observations. 
J Am Stat Assoc 1958;53:457-81.
17. Mantel N, Haenszel W. Statistical as-
pects of the analysis of data from retro-
spective studies of disease. J Natl Cancer 
Inst 1959;22:719-48.
18. Meyer R, Gospodarowicz M, Connors J, 
et al. A randomized phase III comparison 
of single-modality ABVD with a strategy 
that includes radiation therapy in patients 
with early-stage Hodgkin’s disease: the 
HD-6 Trial of the National Cancer Insti-
tute of Canada Clinical Trials Group (East-
ern Cooperative Group Oncology Group 
Trial JHD06). Blood 2003;102:Suppl:26a. 
abstract.
19. Diehl V. Hodgkin’s disease — from 
pathology specimen to cure. N Engl J Med 
2007;357:1968-71.
20. Canellos GP. Chemotherapy alone for 
early Hodgkin’s lymphoma: an emerging 
option. J Clin Oncol 2005;23:4574-6.
21. Longo DL. From the guest editor: 
Hodgkin’s lymphoma: an overview. Can-
cer J 2009; 15:114-6.
22. Straus DJ, Portlock CS, Qin J, et al. 
Results of a prospective randomized clini-
cal trial of doxorubicin, bleomycin, vinblas-
tine, and dacarbazine (ABVD) followed by 
radiation therapy (RT) versus ABVD alone 
for stages I, II, and IIIA nonbulky Hodg-
kin disease. Blood 2004;104:3483-9.
23. Laskar S, Gupta T, Vimal S, et al. 
Consolidation radiation after complete 
remission in Hodgkin’s disease follow-
ing six cycles of doxorubicin, bleomycin, 
vinblastine, and dacarbazine chemother-
apy: is there a need? J Clin Oncol 2004;22: 
62-8.

24. Nachman JB, Sposto R, Herzog P, et al. 
Randomized comparison of low-dose in-
volved-field radiotherapy and no radiother-
apy for children with Hodgkin’s disease 
who achieve a complete response to chemo-
therapy. J Clin Oncol 2002;20:3765-71.
25. Herbst C, Rehan F, Skoetz N, et al. 
Chemotherapy alone versus chemothera-
py plus radiotherapy for early stage Hodg-
kin lymphoma. Cochrane Database Syst 
Rev 2011;2:CD007110.
26. Hoppe RT, Advani RH, Ai WZ, et al. 
Hodgkin lymphoma. J Natl Compr Canc 
Netw 2011;9:1020-58.
27. Engert A, Eichenauer DA, Dreyling M. 
Hodgkin’s lymphoma: ESMO clinical prac-
tice guidelines for diagnosis, treatment 
and follow-up. Ann Oncol 2010;21:Suppl 5: 
v168-v171.
28. Radford J. Limited-stage disease: op-
timal use of chemotherapy and radiation 
treatment. Hematology Am Soc Hematol 
Educ Program 2008;1:321-5.
29. Terasawa T, Lau J, Bardet S, et al. Fluo-
rine-18-fluorodeoxyglucose positron emis-
sion tomography for interim response 
assessment of advanced-stage Hodgkin’s 
lymphoma and diffuse large B-cell lym-
phoma: a systematic review. J Clin Oncol 
2009;27:1906-14.
30. Gallamini A, O’Doherty M. Report of 
satellite workshop on interim-PET in 
Hodgkin lymphoma: 8th International 
Symposium on Hodgkin Lymphoma, Co-
logne, 23 October 2010. Leuk Lymphoma 
2011;52:583-6.
31. Tomlinson G, Detsky AS. Composite 
end points in randomized trials: there is 
no free lunch. JAMA 2010;303:267-8.
Copyright © 2011 Massachusetts Medical Society.

receive immediate notification when an article  
is published online first

To be notified by e-mail when Journal articles 
are published Online First, sign up at NEJM.org.

The New England Journal of Medicine 
Downloaded from nejm.org by CHRISTIAN CHALER on February 9, 2012. For personal use only. No other uses without permission. 

 Copyright © 2012 Massachusetts Medical Society. All rights reserved. 


