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Treatment Outcome of Limited Stage Hodgkin's Disease
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Purpose: The 10-year overall survival rate following
conventional treatments for patients with limited-stage
Hodgkin's disease (HD) exceeds 90%. However, the
clinical features and treatment outcome of HD in Korea
have not been extensively characterized due to its low
incidence. In this study, we attempted to analyze the
treatment outcome of different modalities in limited stage
HD patients.

Materials and Methods: Twenty one Hodgkin's disease
patients, referred to the Samsung Medical Center between
January 1997 and December 2003, were enrolled in this
study. Limited stage Hodgkin's disease was subdivided
into low and high risk groups. All evaluable patients
received treatment.

Results: There were 13 and 8 patients in the low and
high risk groups, respectively. Eighteen patients (86%)
obtained complete response (CR) and 3 patients (14%)

INTRODUCTION

With improvements in chemotherapy and radiation therapy,
Hodgkin’s disease, a representative malignant tumor, has
changed from a fatal to a curable disease (1). Kaplan (2) first
introduced radiation therapy in 1950s, which has subsequently
played a major role in the treatment of Hodgkin’s disease.

In 1964, Devita (3) introduced the combination chemother-
apy of mechlorethamine, vincristine, procarbazine and pred-
nisone (MOPP), which drastically changed the treatment of
Hodgkin’s disease. However, MOPP and its derivatives had the
limitation of only 50% curability, with the complications of
sterility and acute leukemia. Various chemotherapy regimens
for Hodgkin’s disease have been attempted to overcome these
drawbacks, and the combination regimen of Adriamycin,
Belomycin, Vinblastine and Dacarbazine (ABVD) has been
established as the standard chemotherapy for Hodgkin’s disease
(6).
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achieved an undetermined complete response (CRu).
Fourteen (67%), 4 (19%) and 3 (14%) cases received com-
bination chemotherapy, radiotherapy alone and chemo-
therapy alone, respectively. Four cases relapsed and 2
obtained a second CR. The 5-year overall and disease- free
survival rates were 90 and 72%, respectively, for all
patients. The median follow-up duration was 31 months.
There was no difference in disease free survival (DFS)
between the low and high risk groups. Although 12 cases
had neutropenia greater than grade Ill, none experienced
neutropenic fever.

Conclusion: The treatment outcome of limited-stage HD
was excellent, regardless to the initial treatment modality.
(Cancer Research and Treatment 2005;37:31-36)
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For the convenience of its treatment and the analysis of
clinical studies, Hodgkin’s disease is classified into the limited
and advanced stages. The limited stage is equivalent to stages
1 and 2 of the Ann Arbor classification, which can be subclas-
sified into the high risk with B symptoms or a bulky disease
and the low risk, early stage, groups. Early Hodgkin’s disease
has a long-term survival rate of over 90%, so recent treatments
have been focused on the reduction of long-term complications.
Studies showing comparable effectiveness and reduced com-
plications of treatments have recently been performed by com-
bining radiation therapy and chemotherapy. In non-Hodgkin’s
disease, chemoradiotherapy has been reported to have a similar
superior therapeutic effect, but a reduced toxicity over that of
chemotherapy alone (7). We performed this study to examine
the therapeutic outcome and complications of limited stage of
Hodgkin’s disease experienced at the Samsung Medical Center.

MATERIALS AND METHODS

1) Populations and staging

The study was performed on 21 patients, histologically
diagnosed with clinical stage I and II adult Hodgkin’s diseases
at the Samsung Medical Center, between January 1997 and
December 2003, and their data retrospectively analyzed. The
clinical stage of all patients was classified using the Cotswold
criteria (8). The staging was strictly clinical, including medical
history and physical examination, complete blood counts,
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peripheral blood smear, erythrocyte sedimentation rate (ESR),
renal and liver functions, chest x-ray examination, biopsies of
the invaded lymph nodes, chest and abdominal computed
tomography (CT) and bone marrow biopsy. No open abdominal
surgery was performed to determine the disease stage.

The limited stage was analyzed by classifying the low and
high risk groups. The definition of a bulky disease was a
mediastinal mass occupying more than a third of the thoracic
diameter and/or a nodal disease greater than 10 cm.

2) The characteristics of patients

Among a total of 78 patients diagnosed between July 1994
and December 2003, 21 (26.9%) cases were stage I and II
diseases. The main characteristics of the patients are shown in
Table 1. There were 10 (48%) male and 11 (52%) female cases,
with a median age of 31 years, ranging from 20 to 70). Histol-
ogically, 12 (57%), 5 (24%), 2 (10%) and 2 (10%) cases were
nodular sclerosis, mixed cellularity, nodular lymphocyte- pre-
dominant and other types, respectively. The disease stages were
evaluated as I in 7 (33%) and II in 14 (67%) cases. Five (24%)
cases had a bulky mass and three (14%) had B symptoms. 14

(67%), 4 (19%) and 3 (14%) cases were treated by chemoradio-
therapy radiation therapy only and chemotherapy alone, respec-
tively. There were 13 (62%) and 8 (38%) cases in the low and
high risk groups, respectively.

3) Treatments

The chemotherapy regimens employed were ABVD, C-MOPP
and alternating C-MOPP/ABVD, with each administered for at
least 4 cycles. The radiation therapy was started after the last
cycle of chemotherapy. The total doses ranged from 30 to 48
Gy, delivered to either the involved or extended field.

4) Response assessment and toxicity

The physical examination, routine laboratory tests and chest
x-ray were repeated in all patients after every cycle of chemo-
therapy. The treatment response was assessed clinically and by
repeating all chest and abdominal CT on those that were posi-
tive at diagnosis. These tests were performed within 4 weeks
of ABVD chemotherapy completion. Follow-ups were perform-
ed every 3 months for the first 2 years, and every 6 months
thereafter.

Table 1. Patients’ characteristics

Characteristics Total (%) Low risk (%) High risk (%)

Total 21 (100) 13 (62) 8 (33)

Males 10 (48) 5 (24) 5 (24)

Females 11 (52) 8 (33) 3 (14)
Age (years) (20~70)

<50 16 (76) 10 (48) 6 (29)

>50 5 (24) 3 (14) 2 (10)
Histology

Nodular sclerosis 12 (56) 7 (32) 5 (24

Mixed cellularity 5 (24) 3 (14) 2 (10)

Nodular lymphocyte predominant 2 (10) 2 (10)

Lymphocyte rich 15 15

Unclassifiable 1 (5 1 (5
Stage

1A 5 (24) 5 (24)

IB 2 (10) 2 (10)

A 13 (62) 13 (62)

1B 15 1 (5
Bulky disease 5 (24) 5 (24)
Therapy type

Chemotherapy alone 3 (14) 15 2 (10)

Radiotherapy alone 4 (19) 4 (19) 0

Chemotherapy+Radiotherapy 14 (67) 8 (38) 6 (29)
Chemotherapy(cycles)

ABVD*x4 11 (52) 8 (33) 3 (14)

ABVD*%6 2 (10) 2 (10)

ABVD#*x8 15 1 (5

copp’ 15 15

CoPp' J/ABVD* 2 (10) 1 (5 15
Radiotherapy Dose (Gy)

Limited Field 30~44 11 (52) 7 (33) 4 (19)

Extended Field 36~48 7 (33) 5 (24) 2 (10)

*Adriamycin, Bleomycin, Binblastin, Dacarbazine, ' Cyclophosphamide, Vincristine, Procarbazine, Prednisone.
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The effectiveness was scored as 1 of 5 grades, according to
the NCI criteria, these being: complete response (CR), complete
response unconfirmed (CRu), partial response (PR), stable disease
(SD) and progressive disease (PD).

The treatment toxicity was evaluated by general blood and
chemistry tests prior to treatment, simple chest radiography and
a systemic review.

5) Statistics

The overall survival time was from the day of diagnosis to
death or the last day of follow up and the disease-free survival
was from the day a complete response was detected to the day
of the confirmed recurrence, death or last day of follow up.
The patterns of disease free and overall survivals were
estimated using the Kaplan-Meier method, and for the analysis
of prognostic factors, a log-rank test was performed.

RESULTS

1) The treatment response

18 (86%) cases achieved CR and 3 (14%) CRu. All cases
responded to the treatments. There were 11 (85%) cases of CR
and 2 (15%) cases of CRu in 13 cases of low risk group. In
the high risk group, CR was 7 (87%) cases and CRu was 1
(13%) case (Table 2).

2) Survival and relapse

The 5-year overall and disease free survival rates were 90

and 73%, respectively, and when classified according the low
and high risk groups, were 92 and 77% and 88 and 73%,
respectively (Fig. 1, 2). The median follow up period was 31
months. Four (19%) cases relapsed and 2 achieved CR by salvage
chemotherapy and have been followed without evidence of a
relapse, and 2 cases died. One case died of infection during
salvage chemotherapy, and the other progressed and died, even
after stem cell transplantation.

3) Therapy toxicity

Evaluation of the radiation therapy toxicity was possible in
15 of the 18 cases. 12 (80%) cases developed esophagitis, but
with severities lower than grade II. Grade I and II nausea were
detected in 2 cases. The other radiation therapy toxicities
included xerostomia in 3, dyspnea in 2 and radiation pneumonia
in 1 case. Evaluation of the chemotherapy toxicity was possible
in 17 cases, and occurred in 16 cases. Neutropenia was detected
in 16 (94%) cases, with 12 (71%) being grade III or higher;
however, no infection developed due to neutropenia. Hepa-
totoxicity occurred in 2 cases and thrombocytopenia in 1. A
fever caused by bleomycin was detected in 1 case (Table 3).

DISCUSSION

The incidence of Hodgkin’s disease in Korea has been
reported to be rare. In a study on lymphomas by Lee (9), the
ratio of non-Hodgkin’s lymphomas and Hodgkin’s disease was
5.7 ¢ 1, and Kim (10) reported a 17% incidence of Hodgkin’s

Table 2. Treatment outcome of limited Hodgkin’s disease patients

No Risk group  Chemotherapy (cycles) Radiation field (dose) Response Relapse Status at follow-up
1 Low Not done Mantle (40 Gy) CR CR in 54 months
2 Low Not done Mantle (48 Gy) CR Regional+distant CR in 20 months
3 Low Not done Mantle (44 Gy) CR CR in 51 months
4 Low Not done Mantle (45 Gy) CR CR in 38 months
5 Low COPP*!ABVD’r 8) Not cqltone CR CR in 71 months
6 Low ABVDT\ ()] IFRT* (36 Gy) CRu CRu in 52 months
7 Low ABVD' (4) IFRT’ (36 Gy) CRu CRu in 8 months
8 Low ABVD' (4) IFRT’ (40 Gy) CR CR in 35 months
9 Low ABVD' (4) IFRT’ (40 Gy) CR CR in 64 months
10 Low ABVD' (4) IFRT’ (30 Gy) CR CR in 27 months

11 Low ABVD' (4) IFRT* (36 Gy) CR CR in 11 months

12 Low ABVDT\ ()] Mant&e 36 Gy) CR Regional Expired in 29 months

13 Low ABVD' (4) IFRT’ (36 Gy) CR CR in 14 months

14 High ABVD! (4) IFRT' (44 Gy) CR CR in 20 months

15 High ABVD (8) Not done CR CR in 17 months

16 High ABVD' (4) IFRT' (36 Gy) CR CR in 12 months

17 High COPP* (4) Mantle (36 Gy) CR Regional+distant Expired in 14 months

18 High COPP*[ABVD* 8) Not done CR CR in 78 months

19 High ABVD' (4) IFRT' (40 Gy) CR CR in 29 months

20 High ABVD' ©6) Mantle (36 Gy) CR Regional CR in 16 months

21 High ABVD' (6) IFRT' (36 Gy) CRu CRu in 14 months

*Cyclophosphamide, Vincristine, Procarbazine, Prednisone, ' Adriamycin, Bleomycin, Binblastin, Dacarbazine, i Involved Field Radiation

Therapy.
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Fig. 1. Overall survival of limited Hodgkin’s lymphoma.
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Fig. 2. Disease free survival of limited Hodgkin’s lymphoma.

Table 3. Toxicity of treatment

Radiation toxicity

Chemotherapy toxicity

Toxicity by grade

Grade 1 Grade I  Grade III

Grade IV

Grade I  Grade II  Grade III Grade IV

Constitutional symptoms
Fever

Hematological toxicity
Neutropenia
Thrombocytopenia

Gastrointestinal toxicity
Nausea 1 1
Vomiting 2
Esophagitis 5 5
Stomatitis
Xerostomia 3

Hepatic toxicity

Neurotoxicity

Pulmonary
Radiation pneumonitis 1
Cough 1
Dyspnea 1 1

disease in malignant lymphomas.

The therapy for limited stage Hodgkin’s disease has changed
drastically over the last 20 years. After the introduction of
radiation therapy for Hodgkin’s disease, in 1950s, the standard
treatment modalities for limited stage Hodgkin’s disease were
a staging laparotomy and splenectomy, followed by wide field
irradiation. Park described an 87% 5-year overall survival rate
in early Hodgkin’s disease (11). Although the reported long
term disease-free survival rates were favorable, secondary com-
plications induced by radiation therapy and recurrence in the
high risk group were noted. As a consequence, the necessity for
chemotherapy or chemoradiotherapy has been proposed (12).

Devita et al (3). reported a complete remission rate of 81%,

with a median survival time longer than 42 months in advanced
Hodgkin’s patients treated with the MOPP combination chemo-
therapy. This suggested the curative potential of chemotherapy
for patients with Hodgkin’s disease. However, due to the side
effect the MOPP regimen, due to mechlorethamine and vincris-
tine, therapies reducing the side effects and increasing the
efficacy have been developed. The Milan group proposed the
ABVD regimen (6), which has partial non-cross resistance with
MOPP and can cure about 20% of patients not cured using the
aforementioned regimen. ABVD also has less pronounced long-
term toxicity, very infrequently causes sterility or premature men-
opause and is less leukemogenic. In limited stage Hodgkin’s
disease treated with ABVD chemotherapy alone, the outcomes
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were comparable to those of radiation therapy (13).

Chemoradiotherapy, which combines chemotherapy and radi-
ation therapy, has been reported to lower the recurrence rate
compared with radiation or chemotherapy alone (14 ~17). After
the introduction of chemoradiotherapy, the treatment for
Hodgkin’s disease focused on reduction of the toxicity, while
maintaining the efficacy. It has been reported that there is no
difference between involved field and wide area irradiation in
a large number of phase III clinical studies on limited stage
Hodgkin’s disease (18,19). By administering chemoradiotherapy,
it was possible, not only to reduce the irradiation area, but also
the irradiation dose. Diehl (20) reported a difference when the
effectiveness of 20 Gy and 30 Gy were compared in low risk
Hodgkin’s disease. In our study, irradiation doses from 36 to
48 Gy, with either involved or an extensive irradiation fields,
were used. No differences in the relapse and mortality rates
were found in relation to the radiation dose. The combination
regimen allowed the chemotherapy as well as the radiation
doses to be reduced. The same theoretical considerations applied
to the irradiation dose are also relevant when considering
reduction of the chemotherapy dose used in combined modality
treatments. Diehl reported no difference with between 2 and 4
cycles of ABVD chemotherapy when combined with radio-
therapy (20). However, generally patients with limited stage
Hodgkin’s disease in the high risk group require more frequent
or a higher dose of chemotherapy and radiation therapy. Although
this study was limited to a small sized population and a retro-
spective method, the treatment outcomes were favorable. No
differences in the survival or disease-free survival rates were
detected in the analyses of the patients with a limited stage
disease after their classification into the low risk and high risk
groups. In a comparison of radiation therapy alone, chemo-
therapy alone and chemoradiotherapy groups no statistically
significant results were observed, but the significance of this
study may be limited due to the small study population of 4,
3 and 14 cases, respectively.

The acute complications due to radiation therapy for Hodgkin’s
disease are usually manageable by symptomatic therapies.
Twelve (80%) of the 15 cases treated with radiation developed
esophagitis in this study, but all patients had lower than grade
IT toxicity. Therefore, no termination or delay due to compli-
cations occurred. With regard to the side effects of chemo-
therapy, higher than grade III neutropenia developed in 70%,
but no fever or infection due to neutropenia was detected.

As the long-term complications caused by treatments,
radiation therapy has been reported to increase the potential of
developing lung and breast cancers, and long-term complica-
tions due to a splenectomy (21,22) and chemotherapy the
incidence of cardiac and pulmonary diseases, and sterility (23).

CONCLUSIONS

In this study, despite the various treatment modes employed,
the survival rate for Hodgkin’s disease was found to be no
different to previous studies. The treatment outcome of limited-
stage HD was excellent, regardless to the initial treatment
modality.
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