
BRITISH MEDICAL JOURNAL 31 MAY 1980

Changing priorities in Hodgkin's disease

C J WILLIAMS

Despite greatly improved survival rates for patients with
Hodgkin's disease its management has become complex and
continues to evolve. Ten years ago order was brought into the
management of Hodgkin's disease by introducing lymphangio-
graphy of the legs,' staging laparotomies,2 extended field radio-
therapy using megavoltage equipment,3 and effective combina-
tion chemotherapy.4 Now, however, there is pressure to abandon
"conventional" management based on these principles.

Staging laparotomies2 increased our knowledge of the natural
history of Hodgkin's disease and allowed the introduction of an
effective staging classification.5 With this classification groups
of patients may be selected for different treatments according
to stage.6 Arguments against staging laparotomies have been
advanced recently. They tend to be based on the fact that
new or more Ccaggressive" treatments have been introduced that
are applicable to most patients.7 Until such treatments have
proved their efficacy, however, staging laparotomies should not
be abandoned in patients who clinically have less than stage
IIIB or IV disease.

Recently a case for substaging symptom-free patients with
disease above and below the diaphragm (IIIA) has been made.
Desser et al8 divided stage III patients into two subgroups
(III, and III2) on the basis of surgical staging. Those patients
with abdominal disease limited to the "upper" abdominal
lymphatic structures and nodes around the coeliac vessels,
spleen, and porta hepatis were called III1. Those with stage III2
had the lower abdominal lymphatics and the para-aortic, iliac, or

mesenteric nodes affected. All their patients received total nodal
irradiation with or without combination chemotherapy. The
study showed that stage III2 patients had a dramatically better
survival (100% v 47%) when combination chemotherapy was

added. In the stage III patients chemotherapy did not improve
survival.

Rosenberg9 has pointed out that these results are difficult to
interpret as the survival figures are derived from all stage III2
patients, both with and without systemic symptoms (stage IIIA
or B), and radiotherapy alone has been shown to be inadequate
treatment for stage IIIB patients. In addition only two-thirds of
the patients in the study were randomly selected. There were

only five deaths in the subgroup of 16 III2A patients, and the
group was too small to permit any conclusions.
An abstract from Stein et all" recently reported the results of a

collaborative study examining the same question retrospectively.
In a group of 135 patients with stage IIIA disease survival and
disease-free survival for patients with sub-stage III1 and III,
were assessed by type of treatment. Ninety patients received
radiotherapy alone and 45 a combination of radiotherapy and
chemotherapy. Disease-free survival at five years was con-

siderably better in the radiotherapy and chemotherapy group
in both subgroups than in those receiving radiotherapy only.
Differences in survival at five years, however, were much less
dramatic and only just reached significance in the III2 patients
(IIIl 100% v 92%, p> 0 20; III2 84% v 59%, p> 0 03).
An analysis from Stanford of the data on 172 patients with

stage IIIA disease was presented at the same meeting." Eighty-
five received total lymphoid irradiation and six cycles of MOPP
(mustine, vincristine, procarbazine, and prednisolone), and 87
received total lymphoid irradiation only. Disease-free survival

and survival were assessed for each treatment group when the
patients were analysed by substages III1 and III2, the extent

to which the spleen was affected, total number of sites affected,
histology, presence or absence of extranodal disease, and
clinical stage assigned to the patient before pathological staging.
In the group receiving total lymphoid irradiation alone the only
significant prognostic factors for disease-free survival were the
extent of splenic disease (p=0 009) and total number of sites
affected (p= 003). The addition of six courses of MOPP to the
irradiation significantly improved the overall disease-free
survival (63% v 86% at 10 years, p=0 002), and this was also
true in many subgroups. The addition of chemotherapy did not

significantly improve overall survival at 10 years (61% v 85%
p=0 38); subdivision into III, and 11I2 produced no significant
improvement in survival for those who had chemotherapy, and
only those subgroups with extensive splenic disease (p= 0 03) or

more than four sites of disease (p=0-05) showed improved
survival with combined treatment.

Selection ofsubgroups

Selection of subgroups of patients who will benefit from com-

bined modality treatment can be made only on the basis of
prolonged and scrupulously controlled clinical trials. Such
trials of adjuvant chemotherapy were started at Stanford'2-"5
over 10 years ago and are only now starting to provide answers.

The results soon showed that adding adjuvant MOPP after
irradiation significantly improved the disease-free survival of
early-stage patients. A more important question is whether such
treatment improves survival, chemotherapy being very effective
in salvaging patients who have relapsed from their initial radio-
therapy-induced remission. In the most recent analysis of the
Stanford study"1 253 patients have been randomly allocated to
total nodal irradiation and total nodal irradiation with six
courses of chemotherapy. Adjuvant chemotherapy significantly
improved disease-free survival for patients classed as IA and
IIA, IIIA, and IIIB but did not increase freedom from
progressive disease for those classed as IB and IIB. Effects on

survival are more difficult to evaluate as there have been fewer
deaths, and many of the results of statistical tests do not reach
significance. With the Gehan test significance is achieved only
by the symptom-free group of patients, though the more

sensitive Cox test shows significance for all patients together.
These borderline survival advantages in symptom-free patients
have taken 10 years to appear and are the result of a prolonged
and difficult treatment regimen. In addition to the immediate
toxicity the treatment has produced sterility in men'7 and is
associated with secondary malignancies.""19
As extensive radiotherapy may not be required in combination

with chemotherapy these studies were discontinued in 1974 and
new studies were started in which radiotherapy of the affected
areas and chemotherapy were compared with subtotal lymphoid
irradiation. A preliminary paper20 at five years reported excellent
survival and freedom from relapse in both groups in this study,
but longer observation is required.

Since the introduction of adjuvant chemotherapy for stages
I-III some have suggested that such patients might be treated
with chemotherapy alone. A preliminary report2l of a study
comparing chemotherapy and radiotherapy with chemotherapy
alone was made last year. Of 13 patients who received chemo-
therapy alone three were reported to have relapsed (confirmed
by personal communication), although when the abstract was

prepared only one had. The British National Lymphoma
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Group22 have compared chemotherapy with total lymphoid
irradiation in stage IIIA patients. Although the initial complete
remission rate and disease-free survival was inferior in the
chemotherapy group, there was no difference in overall survival
and longer follow-up is necessary. Chemotherapy alone for
early-stage disease remains experimental, and such results
should discourage its use until it has been thoroughly evaluated
in controlled studies.

Problem ofsecondary malignancies

Recent studies have highlighted the problem of secondary
malignancies in patients treated for Hodgkin's disease. In the
Stanford series18 the actuarial estimate of the incidence of acute
non-lymphoblastic leukaemia at seven years for patients receiv-
ing irradiation and chemotherapy was 3 9%. The high incidence
of leukaemias in patients receiving both chemotherapy and
irradiation is seen in other large studies23 24 and strongly
suggests that leukaemias are induced by the treatment and are
not a part of the natural history of Hodgkin's disease. Most
recently, non-Hodgkin's lymphomas have been reported in
patients treated for Hodgkin's disease.19 Nitrogen mustard
and procarbazine are the most likely leukaemogenic drugs in
the MOPP chemotherapy regimen, and Valagussa et al25 have
reported' that the ABVD regimen (adriamycin, bleomycin,
vinblastine, and dacarbazine) does not induce leukaemias even
when combined with irradiation.

Attempts to reduce the acute toxicity of the MOPP regimen
has been made. The nausea and vomiting caused by nitrogen
mustard remains a problem, and Kaye et al26 have reduced this
by substituting chlorambucil for nitrogen mustard, with results
that are comparable to MOPP. No randomised comparison,
however, has been undertaken, and follow-up is too short for
survival to be adequately assessed. ABVD, as initial treatment,
causes somewhat less nausea and vomiting than MOPP, but
there is the added certainty of total alopecia and the longer-
term risks of adriamycin cardiomyopathy and bleomycin
pneumonitis.
The past decade has seen consolidation of the advances in

treating Hodgkin's disease made in the 1960s. Although com-
bined-modality treatment and selection of new subgroups
within the Ann Arbor classification, together with new and less
toxic chemotherapy, are likely to improve the results of treat-
ment, the changes in management that are needed cannot yet be
identified with certainty. Because of the improved results in
Hodgkin's disease, survival is the only basis for judging new
treatments, and we must wait 10 or more years before the
results of studies are available.

Hodgkin's disease, has become a complicated problem of
management that is best treated in specialist centres possessing
experience in the many branches of medicine needed for optimal
care. Despite advances, new clinical trials are still needed to
refine treatment further. The main challenges are to define
subgroups of patients who will benefit from combined-modality
treatment, to reduce the acute toxicity of chemotherapy, to
reduce the long-term effects of chemotherapy (especially
second malignancies and sterility), and to design more effective
chemotherapy regimens for patients who fail to respond to
standard treatment. Answers to the questions can be obtained
only from controlled studies testing the initial management,
the effectiveness of salvage after relapse, and assessing the long-
term toxicities ofnew treatments.27

References
1 Lee BJ. Lymphangiography in Hodgkin's disease: indications and con-

traindications. Cancer Res 1966;26 :1084-9.
2 Kadin MG, Glatstein E, Dorfman RF. Clinicopathological studies of 117

untreated patients subjected to laparotomy for the staging of Hodgkin's
disease. Cancer 1971 ;27:1277-94.

3 Kaplan HS. Hodgkin's disease. Cambridge MA: Harvard University Press,
1972.

4De Vita VT, Lewis BJ, Rozencweig M, Muggia FM. The chemotherapy
of Hodgkin's disease: past experiences and future directions. Cancer
1978 ;42 :979-90.

5 Carbone PP, Kaplan HS, Musshoff K, Smithers DW, Tubiana M. Report
of the committee on Hodgkin's disease staging classification. Cancer
1971 ;31 :1860-1.

6 Kaplan HS, Rosenberg SA. The management of Hodgkin's disease.
Cancer 1975;36 :796-803.

7van Dongen JA, Somers R, Burgess JMW, Hart AAM. Staging laparoto-
mies in Hodgkin's disease and non-Hodgkin's lymphoma: changing
ideas on indication. Clin Oncol 1979;5:201-8.

8 Desser RK, Golomb HM, Ultmann JG, et al. Prognostic classification of
Hodgkin's disease in pathologic stage III, based on anatomical con-
siderations. Blood 1977;49 :883-93.

'Rosenberg SA. The management of Hodgkin's disease. N Engl J Med
1978;299:1246-7.

10 Stein RS, Golomb HM, Ultmann JE, et al. Anatomic substages of stage
III Hodgkin's disease (HD): a collaborative study. Proc Amer Assoc
Cancer Res 1979;20:438.

1 Hoppe RT, Cox RS, Rosenberg SA, Kaplan HS. Prognostic factors in
pathologic stage (PS) IIIA Hodgkin's disease. Proc Amer Assoc Cancer
Res 1979;20:429.

12 Moore MR, Bull JM, Jones SE, Rosenberg SA, Kaplan HS. Sequential
radiotherapy and chemotherapy in the treatment of Hodgkin's disease:
a progress report. Ann Intern Med 1972;77:1-9.

13 Rosenberg SA, Kaplan HS. The management of stages I, II, and III
Hodgkin's disease with combined radiotherapy and chemotherapy.
Cancer 1975;35:55-63.

14 Rosenberg SA, Kaplan HS, Glatstein E, Portlock CS. The role of adjuvant
MOPP in the radiation therapy of Hodgkin's disease: a progress report
after eight years on the Stanford trials. In: Salmon SE, Jones SE, eds.
Adjuvant therapy of cancer, Proceedings of the International Conference.
Amsterdam: Elsevier/North Holland Biomedical Press, 1977:505-15.

15 Rosenberg SA, Kaplan HS, Glatstein E, Portlock CS. Combined modality
therapy of Hodgkin's disease: a report on the Stanford trials. Cancer
1978 ;42 :991-1000.

16 Rosenberg SA, Kaplan HS, Brown BW. The role of adjuvant MOPP in
the therapy of Hodgkin's disease: an analysis after ten years. In: Salmon
SE, Jones SE, eds. Adjuvant therapy of cancer II. New York: Grune
and Stratton, 1979:109-17.

17 Chapman RH, Sutcliffe SB, Rees LH, Edwards CRW, Malpas JS.
Cyclical combination chemotherapy and gonadal function: retrospective
study in males. Lancet 1979 ;i :285-9.

18 Coleman CN, Williams CJ, Flint A, Glatstein EJ, Rosenberg SA, Kaplan
HS. Hematologic neoplasia in patients treated for Hodgkin's disease.
N EnglJr Med 1977;297:1249-52.

19 Krikorian JG, Burke JS, Rosenberg SA, Kaplan HS. Occurrence of non-
Hodgkin's lymphoma after therapy for Hodgkin's disease. N Engl 7
Med 1979;300 :452-8.

20 Hoppe RT, Rosenberg SA, Kaplan HS, Glatstein E. The treatment of
Hodgkin's disease stage I-IIA-subtotal lymphoid irradiation vs in-
volved fiela irradiation plus adjuvant MOP(P). In: Salmon SE, Jones
SE, eds. Adjuvant therapy of cancer II. New York: Grune and Stratton,
1979:137-44.

21 Wiernik PH, Slawson RG, Burks LC, Diggs, CH. A randomised trial of
radiotherapy and MOPP vs MOPP alone for stages 1B-IIIA Hodgkin's
disease. Proc Amer Assoc Cancer Res 1979;20 :315.

22 British National Lymphoma Investigation Report. Initial treatment of
stage IIIA Hodgkin's disease: comparison of radiotherapy with com-
bined chemotherapy. Lancet 1976;ii :991-5.

23 Cannellos GP. Second malignancies complicating Hodgkin's disease in
remission. Lancet 1975,i:1294.

24 Toland DM, Coltman CA. Second malignancies complicating Hodgkin's
disease: the southwest oncology experiences. Proc Amer Assoc Cancer
Res 1977;18:351.

25 Valagussa P, Santoro A, Kenda, et al. Second malignancies in Hodgkin's
disease: a complication of certain forms of treatment. Br Med J 1980;
280:216-9.

26 Kaye SB, Juttner CA, Smith IE, et al. Three years' experience with Chl
VPP (a combination of drugs of low toxicity) for the treatment of
Hodgkin's disease. BrJ Cancer 1979;39:168-74.

27 Desforges JF, Rutherford CJ, Piro A. Hodgkin's disease. N EnglJ Med
1979;301 :1212-22.

(Accepted 3 March 1980)

The green parts of potatoes contain solanine, which is poisonous. Do the
similar green parts found in exposed carrots also contain solanine with
similar poisoning properties ?

The carrot belongs to the umbell family of plants (which includes
parsnip, celery, and chervil) and is phyllogenetically distinct from the
solanum family (potatoes and tomatoes). No toxic alkaloids have been
isolated from carrots, and the green coloration found in exposed parts
of the root is due to production of chlorophyl, which is non-toxic.
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