
Haematologica vol. 84(10):October 1999

Haematologica 1999; 84:917-923 original paper

ABSTRACT
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Background and Objectives. Patients affected by
Hodgkin’s disease (HD) in pathologic stage IA-IIA
have a strong possibility of remission and long-term
survival when treated with radiotherapy to extended
fields. However, 20-30% of cases relapse in the five
years following treatment and consequently need fur-
ther therapy. This study examines the occurrence of
relapse and other complications in patients with
pathologic stage IIA Hodgkin’s disease and medi-
astinal involvement treated in different ways: radio-
therapy alone vs radiotherapy plus one cycle of adria-
mycin, bleomycin, vinblastine and dacarbazine
(ABVD).

Design and Methods. Our series consisted of 73 HD
patients with mediastinal involvement treated by the
Department of Radiation Oncology and the Hematol-
ogy Department of “La Sapienza” University of Rome
from 1983 to 1989. The patients were randomized
into two groups according to their initial treatment.
The first group contained 37 patients treated, initial-
ly, with supradiaphragmatic radiotherapy and para-
aortic irradiation (STNI); the second group was made
up of 36 patients treated, initially, with supradia-
phragmatic radiotherapy and para-aortic irradiation
(STNI) combined with one course of adriamycin,
bleomycin, vinblastine and dacarbazine (ABVD). For
28 (38%) of the patients, the follow-up period was
longer than 10 years. The average follow-up period
was 114 months (range 22-174 months). Overall sur-
vival and relapse-free survival were assessed using
the Kaplan and Meier method, while differences were
tested by the log-rank test.

Results. We recorded twelve cases of relapse after ini-
tial treatment. The period of time which elapsed
between the end of treatment and the evidence of
relapse ranged from 6 to 51 months, with an average
of 22 months. Ten relapses occurred in the STNI
group and two in the ABVD/STNI group. No statisti-
cally significant differences emerged between the two

groups in the overall survival analysis but did in the
relapse-free survival analysis (p<0.01). In the group
treated with ABVD and STNI one patient developed
acute non-lymphocytic leukemia and another patient
treated at the age of 44 developed primary breast
cancer. X-ray-related asymptomatic pulmonary fibro-
sis was observed in 12 patients: 10 cases in the STNI
and ABVD group and 2 cases in the group treated
with RT alone. The other sequelae of combined CT/RT
treatment in our study were thyroid dysfunction (2
cases, hypothyroidism), whereas the sequela of RT
treatment was cardiac disease (2 cases).

Interpretation and Conclusions. We conclude that one
cycle of ABVD and radiotherapy in early-stage HD
patients with mediastinal involvement may reduce the
risk of relapse. Morever, the combination of low-toxi-
city CT and RT, administered preferably to limited
fields, in patients who have not undergone laparoto-
my could be a valid alternative to current treatment
for early-stage HD. However, additional data and a
longer follow-up are mandatory in order to evaluate
late toxicity and the potential risk of treatment. 
©1999, Ferrata Storti Foundation
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The optimal treatment for the early stages of
Hodgkin’s disease (HD) is still a matter of con-
troversy.

As far back as 1902 Pusey,1 followed by Gilbert2 and
Peters,3 reported the possibility of treating the early
stages of HD with radiotherapy (RT). Since the 1960s,
thanks to the introduction of laparotomy staging and
the use of large doses of radiation to extended fields,
Kaplan et al.4 were able to shown that the early stages
of HD can be cured with RT alone. In the last few
years, many studies5-8 have shown, however, that 20-
30% of patients treated with RT are subject to relapse
in the five years following treatment. As a result,



researchers have directed their efforts towards finding
better therapeutic methods: some authors9-11 have
reported good results with chemotherapy (CT) alone,
even in the early stages of the disease; others12, 13 used
RT or CT, finding that RT gave better results; yet oth-
ers14-21 have used a combination of RT and CT in the
early stages. The aim of all researchers has been to
reduce the morbidity associated with laparotomy stag-
ing, to lessen the amount of irradiation used, and to
improve relapse-free survival. As a result, some
authors22-24 have considered it necessary to identify a
subgroup of early-stage patients with unfavorable
prognostic factors [>3 affected sites, mediastinal
involvement, erythrocyte sedimentation rate (ESR)
>30, histology, age] in whom a more aggressive thera-
peutic method is justifiable. In this study, the only unfa-
vorable prognostic factor taken into consideration was
mediastinal involvement. The aim of our work was to
analyze the occurrence of relapse and long-term com-
plications in a group of HD patients in pathologic
stage IIA, with mediastinal involvement, treated with
two different methods: either supradiaphragmatic
radiotherapy and para-aortic irradiation (STNI) or
STNI combined with a course of adriamycin, bleo-
mycin, vinblastine and dacarbazine (ABVD). 

Design and Methods

Patient population
Between 1983 and 1989, 73 HD patients with

supradiaphragmatic and mediastinal involvement
(with a mediastinal mass size less than one third of
the maximum thoracic diameter, < 0.33 ratio) were
treated at the Institute of Radiology in the Depart-
ment of Radiation Oncology of “La Sapienza” Uni-
versity of Rome with the collaboration of the Hema-
tology Department.

The diagnosis of HD was made using the Rye clas-
sification and the patients were staged according to
the Ann-Arbor classification. Clinical staging proce-
dures included complete history, a thorough physical
examination, complete hematologic and biochemi-
cal screening, a bone marrow core-needle biopsy, dif-
ferential blood counts, chest X-rays and tomography,
ultrasound of the abdomen and chest and abdomi-
nal computed tomography. In addition, all patients
underwent exploratory laparotomy and splenectomy,
biopsies of selected lymph nodes in the para-aortic,
splenic hilar, mesenteric and porta hepatis regions,
and wedge biopsies of each lobe of the liver. Radia-
tion therapy was administered using a 6 MV linear
accelerator as follows: a total dose of 4,400 (10
Gy/wk in five fractions) to involved areas, 4,000 cGy
to the mediastinum, 3,600 cGy to uninvolved areas.
A 3-4 week rest period was allowed between the man-
tle-field and para-aortic treatment. Radiotherapy con-
sisted in mantle- field and para-aortic irradiation
(STNI). The upper and lower field limits were at the
inferior margin of the mandible and at the level of T10-

T11, respectively. Anterior-posterior (AP) and posteri-
or-anterior (PA) 2:1-weighted fields were employed.
Individualized blocks for the larynx (only in the AP
field), the cervical spinal cord (only in the PA field),
the lungs, and the head of the humerus (in both AP
and PA fields) were added. After an exposure of 15
Gy, a small block shielding the left lateral portion of
the heart was inserted. The lumbar bar for the para-
aortic nodes included an L4 vertebral inferior margin.
An appropriate skin gap from the inferior tattoos of
the mantle field was left. 

Patients received one cycle of adriamycin, bleo-
mycin, vinblastine and dacarbazine (ABVD) prior to
RT. The ABVD regimen was administered as adri-
amycin (25 mg/m2 i.v. on days 1 and 14), bleomycin
(10 mg/m2 i.v. on days 1 and 14), vinblastine (6
mg/m2 i.v. on days 1 and 14) and dacarbazine (375
mg/m2 i.v. on days 1 and 14).

The patients were randomized into two groups
according to their initial treatment:

i) the first group contained 37 (51%) patients treat-
ed, initially, with STNI alone; 

ii) the second group was made up of 36 (49%)
patients who received, at the onset of the disease,
STNI and one course of adriamycin, bleomycin, vin-
blastine and dacarbazine (ABVD) prior to RT.

The patients’ clinical characteristics are shown in
Table 1. 

Statistical analysis
Cumulative probabilities of suffering a relapse and

survival curves were estimated actuarially from the
date of diagnosis by the Kaplan and Meier method.25

Comparisons were made using the log-rank test.26

Results
The relation of initial therapy (RT alone or com-

bined CT/RT) to the occurrence of relapse and long-
term complications was assessed. 

Overall survival results at 10 years are similar for the
two groups: 97% for the RT group and 92%  for the
CT/RT group (p >0.1, Figure 1). On the other hand,
relapse-free survival results at 10 years show a statis-
tically significant difference: 73% for the RT group
and 94% for the CT/RT group (p<0.01, Figure 2). 

In our series of patients, there was no connection
between sex, age, high ESR, histology and a greater
risk of relapse, but an analysis of the number of sites
involved (< 3) shows statistical significance (p<0.05,
Figure 3).

Among the 73 patients, in an average follow-up of
114 months (maximum follow-up time: 174 months),
12 had a relapse between 6 and 51 months (average:
22 months) after initial treatment. Of these 12
patients (16%), 10 (83%) had been treated with STNI
and 2 (17%) with ABVD and STNI; 5 were males and
7 females and their ages ranged from 17 to 59 years
(average: 28 years). 

Patterns of relapse differed greatly in the two treat-
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Figure 1. Actuarial overall
survival for 73 patients
treated with radiotherapy
alone or with one cycle of
ABVD plus radiotherapy.

Figure 2. Actuarial relapse
free survival for 73 patients
treated with radiotherapy
alone or with one cycle of
ABVD plus radiotherapy.

Figure 3. Actuarial overall
survival according to
number of sites involved
(≤ 3).
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ment groups (Table 2). 
In the group treated with STNI alone, our data

shows that relapse occurred in previously irradiated
areas in 3 cases, in both previously irradiated areas
and in areas which had not been irradiated in 3 cas-
es and in areas which had not been irradiated in 4

cases. Four of the 10 cases of relapse in the RT group
appeared in the pelvic or iliac nodes. Pelvic relapse
was identified by a physical examination, the ery-
throcyte sedimentation rate and an abdominal CT
scan. Parenchymal extension (lung) was present in
one of the 10 patients in the RT group and in one of
the 2 patients in the combined treatment group. In
the group treated with ABVD and STNI, the other
relapse involved the bone. 

The occurrence of long-term complications is
shown in Table 3. In the group treated with ABVD
and STNI one patient developed acute non-lympho-
cytic leukemia (ANLL) after 35 months and died as a
result; another patient treated at the age of 44 devel-
oped primary breast cancer after 25 months.

X-ray-related asymptomatic pulmonary fibrosis
was observed in 12 patients: 10 cases in the STNI
and ABVD group and 2 cases in the group treated
with RT alone. The other sequelae  of combined
CT/RT treatment in our study were thyroid dysfunc-
tion (2 cases, hypothyroidism) whereas the sequela
of RT treatment was cardiac disease (2 cases).
Laparotomy staging was complicated in 3 cases by
small bowel obstruction. 

The patients who relapsed were treated with 6
alternating ABVD/mechlorethamine, vincristine, pro-
carbazine and prednisone (MOPP) courses and all
obtained complete remission.

Discussion 
In this study, we focused our attention on the

occurrence of relapse and long-term complications in
HD IIA patients in relation to the treatment they
received RT alone or RT combined with one cycle of
ABVD.

At 10 years, we found, in line with the findings of

Table 1. Clinical characteristics of patients.

Therapeutic option
(No. of patients)

Characteristics STNI ABVD+STNI Total

Total patients 37 36 73

Sex
male 12 13 25
female 25 23 48

Age in years,  29 (17-59) 26 (18-48) 28 (17-59)
median (range)

Histology
nodular sclerosis 24 29 53
mixed cellularity 11 5 16
lymphocyte predominance 1 - 1
lymphocyte depletion 1 1 2
unclassified - 1 1

ESR
<40 mm/hr 26 20 46
>40 mm/hr 11 16 27

No. of sites involved
≤ 3 20 25 45
> 3 17 11 28

Average follow-up (months) 114 114.5 114
(range) (22-159) (44-174) (22-174)

Abbreviations. STNI: subtotal nodal irradiation; ABVD: adriamycin, bleo-
mycin, vinblastine and dacarbazine; ESR: erythrocyte sedimentation rate.

Table 2. Analysis of relapse.

Case  Age* Sex Histology Treatment at onset Time elapsed  Site of relapse Therapy Status
of HD and relation of sites between first therapy for  relapse
of relapse to previously and occurrence of 
irradiated fields relapse (in months)

1 18 F NS ABVD+STNI (outside) 37 bone ABVD/MOPP dead
2 33 M MC ABVD+STNI (outside) 22 lung ABVD/MOPP dead
3 29 F NS STNI (inside) 51 axillary node ABVD/MOPP alive, NED
4 59 F NS STNI (inside) 20 axillary node ABVD/MOPP alive, NED
5 24 M NS STNI (inside and outside) 6 mediastinum, bone ABVD/MOPP alive, NED
6 17 M MC STNI (inside) 10 cervical and supraclavicular nodes ABVD/MOPP alive, NED
7 51 M NS STNI (outside) 24 iliac and inguinal nodes ABVD/MOPP alive, NED
8 27 F NS STNI (outside) 43 iliac and inguinal nodes ABVD/MOPP alive, NED
9 50 F LP STNI (inside and outside) 22 para-aortic, iliac, and inguinal nodes  ABVD/MOPP alive, NED

10 39 F NS STNI (inside and outside) 46 para-aortic  node, ilio-psoas muscle,  ABVD/MOPP alive, NED
and bone

11 22 M NS STNI (outside) 15 iliac node ABVD/MOPP alive, NED
12 23 F NS STNI (outside) 7 lung ABVD/MOPP alive, NED

*Age at HD diagnosis. Abbreviations: HD: Hodgkin’s disease; NS: nodular sclerosis; ABVD: adriamycin, bleomycin, vinblastine, and dacarbazine; STNI: sub-total nodal
irradiation; MOPP: mechlorethamine, vincristine, procarbazine and prednisone; MC: mixed cellularity; NED: no evidence of disease; LP: lymphocytic predominance.



other authors,27-32 that there is a higher risk of relapse
after RT alone than after CT plus RT: in our study,
treatment with RT alone led to a relapse-free survival
rate of 73%, whereas combined CT/RT treatment led
to a relapse-free survival rate of 94%. In fact, in the
papers published over the last ten to fifteen years on
the occurrence of relapse in HD patients treated with
RT alone, the relapse-free survival rate at 10 years
ranges from 65.8%27 to 86%.8, 30

Our results agree from those obtained by Willet et
al.,33 who reported a satisfactory relapse-free survival
rate of 75% at 5 years in patients with < 0.33 medi-
astinal involvement, treated with RT alone, although,
it is difficult to compare the results of the two studies
because of differences in the patients’ clinical charac-
teristics and in the types of treatment administered.

Ten of the 12 patients in our study who relapsed
had received RT alone and most relapses after RT
occurred within 2 years of treatment (7 out 10).
Moreover, four patients treated with RT alone
relapsed in an area (iliac and pelvic nodes) which had
not been irradiated and that would have been treat-
ed using inverted Y.

It would seem both from our results and the results
of other studies34, 35 that the use of a small dose of CT
before irradiation in patients with mediastinal involve-
ment is sufficient to eliminate microscopic foci of dis-

ease present outside irradiated areas. 
Recently, Horning et al.35-37 compared RT treatment

to treatment consisting in 6 cycles of vinblastine,
bleomycin and methotrexate (VBM) followed by
regional irradiation in clinically staged I-IIA HD
patients. The results of their study confirm better long-
term results as far as regards complete remission in
the group of patients who received VBM and regional
RT, coupled with a decrease in long-term toxicity.

In our study no case of second primary cancer
appeared in the group treated with RT alone, where-
as 2 cases of second primary cancer appeared in
patients treated with one cycle of ABVD and RT. The
first case was breast cancer and the second case was
ANLL. This second case is significant since it is one of
the few of its kind reported in literature.38, 39 It does
not seem that the ANLL was caused by RT, since
radiation-induced leukemia generally occurs after a
period of time exceeding 5 years, while in our patient
it occurred after 35 months. Valagussa et al.40 have
reported that ABVD is not associated with the occur-
rence of ANLL even when combined with radiation.
In research carried out by the Cancer Institute in
Milan,41,42 only one case of ANLL was recorded after
ABVD+RT treatment, with a cumulative risk of 0.7%
(at 15 years), compared with a risk of 9.5% (at 15
years) in patients treated with MOPP+RT (p=0.04).
Although several studies have already examined fac-
tors associated with the risk of second neoplasm in
patients treated for HD,43,44,45 further investigations
are needed to clarify the occurrence of ANLL after
ABVD+RT.

As regards other illnesses more frequently observed
in our patients, pulmonary sequelae occurred in 12
patients: 10 cases (83%) appeared in the group which
received ABVD and RT and 2 cases (17%) in the
group which received RT alone.

It should be remembered that the entity of lung
damage46 depends on various factors such as the
total dose of RT received, how it is distributed over
time, the size of the field of irradiation and the use of
chemotherapy regimens containing bleomycin, as our
study also shows.

The fact that the majority of cases of pulmonary
fibrosis occurred in the ABVD plus RT group confirms
the harmful synergistic effects of irradiation and bleo-
mycin (present in the ABVD regimen) on the pul-
monary parenchyma. However, all 12 cases were diag-
nosed as having chronic restrictive fibrosis by chest X-
rays within three months of the end of therapy. In all
cases the abnormalities of pulmonary damage were
asymptomatic and did not require additional therapy. 

The observation in other studies6,7,43,44 that sex, age,
high ESR and histology are associated with a greater
risk of relapse has been a cause for concern.

To conclude, it is our view that a cycle of ABVD
prior to RT is of great value in the subgroup of HD
patients with mediastinal involvement. It is also pos-
sible that other subgroups with the greatest relapse
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Table 3. Summary of results.

Total

Assessable patients 73

CR 72

Failures 1

Relapses 12

Alive, free of disease 69

Alive with SPC 1 (ST)

Complications
thyroid dysfunction 2
cardiac disease 2
pulmonary disease 12
gonadal toxicity 3
digestive complications 2

Deaths caused by HD 2

Deaths caused by SPC 1 (ANLL)

Deaths from other causes 1

Type of relapse
true 4
lymph nodal extensions 5
disseminations 3

Time of relapse (months)
> 12 9
≤ 12 3

Abbreviations. CR: complete remission; SPC: second primary cancer; ST:
solid tumor; ANLL: acute non-lymphoid leukemia.



risk factors could benefit from this treatment.
All in all, the combination of low-toxicity CT and

RT, administered preferably to limited fields, in
patients who have not undergone laparotomy could
be a valid alternative to current treatment for early-
stage HD. In conclusion, one course of ABVD before
irradiation in cases with positive mediastinal involve-
ment significantly reduced the incidence of relapses
in this series versus the control (p<0.01). These results
must be confirmed in studies with larger cohorts of
patients.
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