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Chemotherapy Alone for the Treatment
of Early-stage Hodgkin’s Disease

INTRODUCTION
THE INTRODUCTION of modern radiotherapy with megavoltage
equipment has geatly improved the prognosis of early-stage
Hodgkin’s disease (ESHD). In 1966 the eradication capacity of
radiotherapy was first demonstrated by Kaplan who showed
that the risk of recurrence was a function of dose: the proportion
of in-field recurrences dropped from 60%-80% with 10 Gy or
less 10 1.3% at 40 Gy [1]. Thus the possibility of cure of ESHD
became a reality, with a change from palliative to radical
treatment policy with high-dose radiation and extended-field
techniques. Successive improvements of technical and staging
procedures, including the use of parallel opposed anterior-
posterior portals, linear accelerators, lymphography and surgical
laparotomy, resulted in complete response (CR) rates of more
than 90% and a high cure rate of more than 85% [2-7].
Nevertheless, differences in technical procedures and radiation
delivery equipment can affect the final resuits, particularly
disease-free survival (DFS). Thus results from the many studies
of extended-field radiotherapy in ESHD show considerable
variation in DFS ranging from 65% to 82.5% at 10 years {2-10].
In addition, infield recurrence rate may vary in relation to the
experience of the radiotherapist [11]. Despite this wide variation
of DFS, the same studies have shown similar high overall
survival (OS), with more than 85% of ESHD patients alive 10
years after initial treatment {2-9]. The differences between DFS
and OS are essentially due to the effectiveness of modern

chemotherapy in the salvage of patients who relapse after
radiotherapy. In the late 1960s, De Vita et al. introduced
the MOPP regimen (mustine, vincristine, procarbazine and
prednisone) into the management of advanced stage Hodgkin’s
disease [12]. The superiority of MOPP or its derivatives in
improving the long-term outlook for relapsing ESHD patients
compared with palliative radiotherapy or single-agent chemo-
therapy was clearly demonstrated by Zagars and Rubin in an
historical comparison between two similar ESHD series initially
treated with radiotherapy alone, before and after 1969 [13]. On
the basis of these observations, chemotherapy was combined
with radiotherapy for the treatment of ESHD, especially to
improve DFS. Several randomised studies in which combined
chemo-radiotherapy was compared with radiotherapy alone
demonstrated that DFS could be improved, but again OS was
similar with both options [2,14~-16]. Moreover, in these studies,
an increased frequency of side-effects, including secondary
leukaemia, was usually observed.

Nevertheless, chematherapy compared with radiotherapy has
several advantages: (1) it is less expensive and available world-
wide; (2) its use is associated with less variable results between
institutions; (3) it does not induce abnormal muscle and bone
growth; and (4) it does not require accurate staging procedures.
Based on these considerations, isolated studies in paediatric
patients were started to determine whether chemotherapy alone
would be a useful option in ESHD. These studies, although in
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small series, showed that MOPP or equivalent combinations
achieved CR in almost all cases and induced OS rates from 72%
to 100% at 10 years after diagnosis [17-19].

CHEMOTHERAPY VERSUS RADIOTHERAPY

To compare the effectiveness of chemotherapy with that of
radiotherapy in the treatment of ESHD, two randomised studies
have been done. In 1979 our group initiated a collaborative
project in haematological and radiotherapy institutions of the
Universities of Rome and Florence, in which six cycles of MOPP
were randomly compared with radiotherapy (“mantle” plus
“lumbar bar”) in 89 adult patients with Hodgkin’s disease
pathologically staged as I-IIA [20]. Although a higher CR
rate was observed in the radiotherapy group, no statistically
significant differences were observed between the two treatments
for CR, DFS, or OS rates. In addition, no statistical differences
were observed in the patients with unfavourable clinical charac-
teristics, such as multiple sites of involvement, bulky mediastinal
disease or bulky disease at other sites. In the pattern of relapse,
two main differences were observed: firstly, true recurrences
[defined as relapses in previously affected areas (MOPP group)
or in areas included in the radiotherapy field (radiotherapy
group)] were significantly more frequent in patients who received
chemotherapy than in those treated with radiotherapy, who
relapsed mainly in previously uninvolved sites. Secondly, early
relapses (i.e. within 1 year from the end of the treatment) were
also more frequent in the chemotherapy group. 10 out of 11
patients relapsed after MOPP compared with 5 out of 11 after
radiotherapy. These data suggests that curative radiotherapy
achieves better local control of Hodgkin’s disease than does
chemotherapy. Moreover, since true and early relapses are
possible indicators of a less favourable response to salvage
treatments, they may indicate a worse prognosis for patients
relapsing after MOPP. In this respect, although the difference
was not statistically significant, patients relapsing after MOPP
had a worse OS rate (45% vs. 76%). This observation accords
with the less favourable response to salvage treatment observed
by Zittoun er al. in patients initially treated with chemo-
radiotherapy compared with those treated with radiotherapy
alone [16].

The second trial is in progress in the USA at the National
Cancer Institute. MOPP alone is being compared with extended-
field radiotherapy in pathological stage I (central), IIA and IIB
Hodgkin’s disease. Results to date show a high CR rate regardless
of the initial type of treatment, with duration of CR significantly
in favour of MOPP but no difference between the two arms in
OS. The study suggests that MOPP may be more effective than
radiotherapy in ESHD in terms of DFS [21,22]. However, the
inclusion of stage IIB patients may explain the lower DFS rate
in the radiotherapy arm, which was not observed in our study
[20].

CHEMOTHERAPY ALONE

Few reports are available on the use of chemotherapy alone,
and its role in the management of ESHD still has to be elucidated.
A summary of the data, showing the main clinical characteristics
and response to treatment of 256 ESHD patients (including the
44 of our randomised study) treated with chemotherapy alone,
is shown in Table 1. MOPP or MOPP-related regimens achieve
an overall CR rate of 88%, while the DFS and OS rates ranged
from 62% to 100% and from 72% to 93%, respectively, at 10
years after treatment. 44 of the 226 CR patients (19%) relapsed.

Two aspects deserve emphasis. Firstly, it appears that CHT
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alone induces a better outcome in younger patients. In the first
three series (Table 1), which included only paediatric patients,
all 32 cases achieved CR. When compared with the 194 CRs
in the remaining 224 patients (87%), there was a significant
difference (x*> = 4.84, P<0.05). Only 3 of the 32 paediatric
patients relapsed and the OS rate ranged from 72% to 90% with
a follow-up to 8-10 years. These results are in line with those
achieved by the combined approaches more widely used for the
treatment of childhood Hodgkin’s disease, in which a low
dose involved-field radiotherapy added to chemotherapy. More
recently, the Italian Cooperative Group for Hodgkin’s disease
reported CR, DFS and OS rates of 100%, 95.4% and 95.5%,
respectively in 65 children with ESHD clinically staged I-IIA
and treated with three cycles of doxorubicin, bleomycin, vinblas-
tine and decarbazine (ABUD) combined with low doses of
involved-field radiotherapy (unpublished). These results were
in agreement with the general experience reported in larger
series of paediatric patients treated with similar combined
strategies [27,28].

Secondly, analysis of the substantial number of patients
reported to date confirms our previous observation of the high
frequency of true and early relapses among patients with ESHD
treated with chemotherapy alone. Data on type and time of
relapse were available in 31 and 19 respectively, out of the 44
relapsed patients (Table 1). True recurrences occurred in 26 of
the 31 (84%) whereas early relapses occurred in 14 of the 19
(74%). These frequencies are higher than those reported after
radiotherapy alone [29] and, again, suggests that better local
control of Hodgkin’s disease is achieved with radiotherapy.

PROGNOSTIC FACTORS

Several recent studies have focused on the importance of
prognostic factors in ESHD. It has become clear that radio-
therapy alone might not be sufficient for certain subgroups of
patients, while chemo-radiotherapy might result in overtreat-
ment for others. Older age, systemic symptoms, bulky medias-
tinal disease, raised erythrocyte sedimentation rate and the
number of involved lymph-nodal sites are unfavourable prognos-
tic factors that alone or combined may influence DFS or OS in
ESHD patients [8,10,11,30,31]. In this regard the European
Organization for Research and Treatment of Cancer lymphoma
group reported data from four consecutive controlled trials on
patients with Hodgkin’s disease clinically staged I-II and showed
that it is possible to score ESHD patients to tailor therapy. In
fact, the study demonstrated that in the favourable group the
addition of chemotherapy to radiotherapy is not justified while
it is mandatory for those patients who presented at diagnosis
with unfavourable prognostic factors [10]. Conclusive data on
the superiority of chemotherapy alone compared with radio-
therapy for the treatment of ESHD patients with adverse
prognostic factors are not available [20-22]. Pavlovsky et al. [26],
in a randomised study in which cyclophosphamide, vinblastine,
procarbazine and prednisone (CVPP) was compared with CVPP
plus radiotherapy delivered to involved areas in 277 ESHD
patients, reported that those with unfavourable prognosis treated
with CVPP alone had a significantly lower probability of DFS
(34% vs. 75%).

TOXICITY
Since high cure rates are already achieved in ESHD patients,
the major objective in planning new treatments is to decrease
toxicity without compromising outcome. Curative radiotherapy
may impair muscle and bone growth and is associated with
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Table 1. Clinical characteristics and response to treatment of 256 ESHD patients treated with chemotherapy alone

Ref. Treatment No. of Stage CR % DFS % 0S8 No.of  Early relapses True relapses
patients (8-10yrs)  (8-10 yrs) relapses

Paediatric

18 MOPP 10 I-II (PS) 10 NA NA 1 1 1

19 MVOPP 11 I-11 11 100 90

17 MOPP 11 I-1I (CS) 11 NA 72 2 1 NA
45% paediatric/
55% adult

23 CVPP 142 I-II (CS) 121 62 82 25 NA 18
Adult

24 MOPP 15 I-II (PS) 12 NA NA 3 0 NA

20 MOPP 44 I-1I (PS) 40 72.7 88 11 10 7

25 MOPP 9 I-1I (PS) 8 67 89 2 2 NA

26 MOPP 14 I-II (CS) 13 93 93 0 0 0
Total 256 226 (88%) 62-100 72-93 44 (19%) 14 (74%)* 26 (84%)t

Percentage value calculated on *19 and 131 patients with data on early and true relapse.

CS = clinical stage, PS = pathological stage. NA = not available.

thyroid, pulmonary and heart dysfunction, as well as with
secondary solid tumours. Moreover, if radiotherapy is done after
laparotomy and splenectomy for staging there may be some
morbidity and mortality related to these procedures. On the
other hand, chemotherapy may be associated with nausea,
vomiting and hair loss. MOPP or MOPP-related regimens
induce sterility in most pubertal patients and nearly all adult
men and older premenopausal women. Moreover, when used
alone chemotherapy has a higher risk of secondary leukaemia
than radiotherapy, while the risk of secondary solid tumours is
similar or even less. Toxicity may be increased when both
modalities are combined. Because of the induction of sterility,
MOPP or related regimens cannot be recommended as sole
treatment for ESHD. On the other hand ABVD or related
regimens might be appropriate since they can achieve similar
cure rates to MOPP, but with less risk of sterility and of
secondary leukaemia [32]. To minimise the morbidity of MOPP
and ABVD, Horning et al. studied chemotherapy with vinbias-
tine, bleomycin and methotrexate (VBM) after involved-field
radiotherapy in the treatment of favourable ESHD. Significantly
better DFS was achieved with little adverse effect on fertility
[33]. However, before considering VBM as sole treatment for
ESHD, efficiency similar to that of MOPP or ABVD would
need to be demonstrated.

CONCLUSIONS

Chemotherapy alone can achieve similar results to radio-
therapy in ESHD. Thus chemotherapy might be a realistic
option for those institutions in which effective radiotherapy
equipment is not available. In paediatric Hodgkin’s disease,
chemotherapy alone compares favourably with combined
modality treatment without adverse affects on muscle and bone
growth.

However, when available, radiotherapy remains the treatment
of choice for all other cases of ESHD with favourable prognostic
factors since it achieves better local control and induces fewer
side-effects. In addition patients who relapse after radiotherapy
are more effectively salvaged by further treatment.

In ESHD patients with unfavourable prognostic features
combined treatment might be preferable to chemotherapy alone.

However, further studies will be necessary to clarify this and to
establish the most effective form of chemotherapy.

Giuseppe Cimino

Haematology

Department of Human Biopathology
Universita “La Sapienza”

Via Benevento 6

00161 Rome, Italy

1. Kaplan HS. Evidence for a tumoricidal dose level in the radiotherapy
of Hodgkin’s disease. Cancer Res 1966, 26, 1221-1224.

2. Hoppe RT, Colemann CN, Cox RS, Rosenberg SA, Kaplan HS.
The management of stage I-II Hodgkin’s disease with irradiation
alone or combined modality therapy: the Stanford experience. Blood
1982, 59, 455-465.

3. Cornbleet MA, Vitolo U, Ultmann JE, er al. Pathologic stages IA
and ITA Hodgkin’s disease: results of treatment with radiotherapy
alone (1969-1980). ¥ Clin Oncol 1985, 6, 758-768.

4. Leslie NT, Mauch PM, Heilman S. Stage IA to IIB supradiafrag-
matic Hodgkin’s disease. Long term survival and relapse frequency.
Cancer 1985, 55, 2072-2078.

5. Mandelli F, Anselmo AP, Cartoni C, et al. Evaluation of therapeutic
modalities in the control of Hodgkin’s disease. Int ¥ Radiat Oncol
Biol Phys 1986, 12, 1617-1620.

6. Verger E, Easton D, Brada M, Duchesne G, Horwich A. Radio-
therapy results in laparotomy-staged Hodgkin’s disease. Clin Radiat
1988, 39, 428-431.

7. Farah R, Ultmann J, Griem M ez al. Extended mantle radiation
therapy for pathologic stage I and II Hodgkin’s disease. ¥ Clin
Oncol 1988, 6, 1047-1052.

8. Sutcliffe SB, Gospodarowicz MK, Bergsagel DE, ez al. Prognostic
groups for management of localized Hodgkin’s disease. ¥ Clin Oncol
1985, 3, 393-401.

9. Zagars G, Rubin P. Laparatomy-staged IA versus IIA Hodgkin’s
disease. A comparative study with evaluation of prognostic factors
for stage I1A disease. Cancer 1985, 56, 864—-873.

10. Tubiana M, Henry-Amar M, Carde P, et al. Toward comprehensive
management tailored to prognostic factors of patients with clinical
stage I and II in Hodgkin’s disease. The EORTC lymphoma group
controlled clinical trials: 1964-1987. Blood 1989, 73, 47-56.

11. Tubiana M, Henry-Amar M, Van der Werf-Messing B, et al. A
multivariate analysis of prognostic factors in early stage Hodgkin’s
disease. Int J Radiat Oncol Biol Phys 1985, 11, 23-30.

12. De Vita VT ]Jr, Serpick AA, Carbone PP. Combination chemo-



1118

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

therapy in the treatment of advanced Hodgkin’s disease. Ann Intern
Med 1970, 73, 881-895.

Zagars G, Rubin P. Hodgkin’s disease Stages IA and IIA. A long-
term follow-up study on the gains achieved by modern therapy.
Cancer 1985, 56, 1905-1912.

Hagemeister FB, Fuller LM, Velasquez WS, et al. Stage I and I
Hodgkin’s disease: involved-field radiotherapy versus extended-
field radiotherapy versus involved-field radiotherapy followed by
six cycles of MOPP. Cancer Treat Rep 1982, 66, 789-798.

Nissen NI, Nordentoft AM. Radiotherapy versus combined
modality treatment of stage I and I Hodgkin’s disease. Cancer Treat
Rep 1982, 66, 799-803.

Zittoun R, Audebert A, Hoerni B, ¢t al. Extended versus involved
fields irradiation combined with MOPP chemotherapy in early
clinical stages of Hodgkin’s disease. ¥ Clin Oncol 1985, 3, 207-214.
Olweney CL, Katongole-Mbidde E, Kiire C, Lwanaga SK, Magrath
I, Ziegler JL.. Childhood Hodgkin’s disease in Uganda: a ten-year
experience. Cancer 1978,42, 787-792.

Ekert H, Waters KD. Results of treatment of 18 children with
Hodgkin’s disease with the MOPP chemotherapy as the only
treatment modality. Med Pediatr Oncol 1983, 11, 322-326.

Jacobs P, King HS, Karabus C, Hartley EP, Werner D. Hodgkin’s
disease in children. A ten-year experience in South Africa. Cancer
1984, 53,210-213.

Cimino G, Biti GP, Anselmo AP, et al. MOPP chemotherapy versus
extended-field radiotherapy in the management of pathological
stages I-II A Hodgkin’s disease. ¥ Clin Oncol 1989, 7, 732-737.
Young RC, Longo, DL, Glatstein E, et al. The current status of
NCI trials in Hodgkin’s disease. In: Cavalli F, Bonadonna G,
Rozencweig M, eds. Malignant Lymphomas and Hodgkin’s Disease:
Experimental and Therapeutical Advances. S Gravenhage, Martinus
Nijhoff 1985, 293-298.

Longo D, Glastein E, Young R, et al. Randomized trial of MOPP
chemotherapy vs. subtotal nodal radiation therapy in patients with
laparotomy documented early stage Hodgkin’s disease. Proc Am
Soc. Clin Oncol 1987, 6, 206 (abstr.).

23.

24

25.

26.

27.

28.

29.

30.

31.

32.

33.

G. Cimino

Pavlovsky S, Maschio M, Santarelli MT, et al. Randomized trial of
chemotherapy versus chemotherapy plus radiotherapy for stage I-1I
Hodgkin’s disease. ¥ Natl Cancer Inst 1988, 80, 1466-1473.
O’Dwyer PJ, Wiernik PH, Steward MB, Slawson RG. Treatment
of early stage Hodgkin’s disease: a randomized trial of radiotherapy
plus chemotherapy versus chemotherapy alone. In: Cavalli F,
Bonadonna G, Rosencweig M, eds. Malignant Lymphomas and
Hodgkin’s disease: Experimental and Therapeutic Advances. S Grav-
enhage, Martinus Nijhoff 1985, 329-336.

Bubman I, Kirchhoff L, Morioka H, De Bellis N. Treatment of
Hodgkin’s disease stages I and II with chemotherapy alone. Med
Pediatr Oncol 1986, 14, 208-209.

Lauria F, Baccarani M, Fiacchini M, Mazza P, Tura S. Combination
chemotherapy in stage I or II Hodgkin’s disease. Lancer 1979, ii,
1072-1073.

Donaldson SS, Link MP. Combined modality treatment with
low doses radiation and MOPP chemotherapy for children with
Hodgkin’s disease. 7 Clin Oncol 1987, 5, 742-749.

Gehan EA, Sullivan MP, Fuller LM, et al. The intergroup Hodg-
kin’s disease in children. A study of stages I and II. Cancer 1990,
65, 1429-1437.

Roach M, Brophy N, Cox R, Varghese A, Hoppe RT. Prognostic
factors for patients relapsing after radiotherapy for early-stage
Hodgkin’s disease.  Clin Oncol 1990, 8, 623-629.

Tubiana M, Henry-Amar M, Hayat M, et al. Prognostic significance
of the number of involved areas in the early stages of Hodgkin’s
disease. Cancer 1984, 54, 885-894.

Horwich A, Easton D, Nogueira-Costa R, Liew KH, Colman M,
Peckham M]J. An analysis of prognostic factors in early stage
Hodgkin’s disease. Radiother Oncol 1986, 6, 1-14.

Bonadonna G, Santoro A. ABVD chemotherapy in the treatment
of Hodgkin’s disease. Cancer Treat Rev 1982, 9, 21-28.

Horning SJ, Hoppe RT, Hancock SL, Rosenberg SA. Vinblastine,
bleomycin, and methotrexate: an effective adjuvant in favorable
Hodgkin’s disease. ¥ Clin Oncol 1988, 6, 1822-1831.



