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Role of radiotherapy and chemotherapy
in the treatment of lymphomas *

B. RAMOT' & I. BEN-BASSAT'

The recent developments and results of treatment in Hodgkin's disease suggest
that staging laparotomy is indicated in certain selected groups ofpatients and should
not be performed routinely in patients whose therapy is unlikely to be changed by
the findings.

Early stage nodal Hodgkin's disease is best treated by extended radiotherapy.
The exact role of adjuvant chemotherapy is not settled, but there are certain groups
of high-risk patients who should receive chemotherapy, such as those with extensive
mediastinal disease or advanced IIIA patients. In the advanced stages,
chemotherapy assumes the primary role and with the MOPP programme (chlor-
methine, vincristine, procarbazine, and prednisone), alone or alternating with
ABVD (doxorubicin, bleomycin, vinblastine, and imidazole carboxamide), a
substantial number of patients can be controlled or cured.

The therapeutic approach to non-Hodgkin's lymphoma should be guided
mainly by the histological findings, favourable or unfavourable, and to a lesser
degree also by the stage of the disease. In these patients, chemotherapy rather than
radiotherapy is the treatment of choice. In the favourable histology group, a
conservative approach is usually justified in the majority of patients, while in the
unfavourable histology group, aggressive combination chemotherapy containing
adriamycin is the recommended therapy.

In underprivileged populations, the abdominal and intestinal localization of
lymphomas is more common than in Europe and North America. Two lymphomas
of special interest are Burkitt's lymphoma and intestinal lymphoma in their varying
aspects. In both diseases, the importance of environmental factors is highly
suggestive. Referral of such patients to centres involved in the management of these
diseases is essential.

Malignant lymphomas are among the commonest tumours in developing countries.
Moreover, certain histological forms and clinical presentations are particularly prevalent
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in developing countries, e.g., Burkitt's lymphoma in Central Africa, intestinal lymphoma
in its varying aspects in the Mediterranean region and Iran. Childhood Hodgkin's disease
(HD) is also more prevalent in underprivileged populations, while it is rare in children in
Europe and North America. Finally, mixed cellularity HD is the common histological
form in underprivileged populations as opposed to the nodular sclerosis histology seen in
developed countries.

Since several excellent articlesa have reviewed in depth the recent developments in
the treatment of lymphomas, we shall limit the scope of this article to a survey of only a
few of them, putting the main emphasis on the management of lymphomas in developing
countries.

HODGKIN'S DISEASE

Two emerging trends can be discerned from the wealth of data accumulated: first, the
restriction of staging laparotomy to certain groups of patients, and second, the addition of
chemotherapy at an earlier stage than was previously advocated.

Staging

Data gained from exploratory laparotomy have greatly enhanced our understanding
of the spread of HD. It is undoubtedly the most precise method for determining the
extent of dissemination of the disease in the abdomen. However, it is now accepted by all
that in patients in whom the results of the laparotomy will not influence the treatment
plan, the procedure is not indicated. Thus, patients scheduled for adjuvant chemotherapy
on clinical grounds would gain nothing from the staging laparotomy. The role of staging
laparotomy in stage I/IIA has been discussed by several workers. Our own experience on
51 patients in stages I and IIA followed from 20-112 months, showed that out of
6 relapses only 1 could have been prevented by staging laparotomy. It seems that in
stages of HD where the patients are given extended field and upper abdomen irradiation,
including the spleen, laparotomy is not, in any case, mandatory. This is especially true for
nodular sclerosing HD where the chances of finding abdominal disease in stages I and
IIA patients are very low. In the more advanced disease the need for laparotomy is also
questionable. Most patients with advanced IIIA or IIIB disease are treated with adjuvant
chemotherapy; laparotomy for the sole purpose of identifying liver involvement is not
then justified as this can be done in the high-risk patients by laparoscopy. It would seem,
therefore, that staging laparotomy, for patients who are not part of a research study, is
indicated mainly in clinical stages IB and IIB without a very large mediastinal mass or
bronchial lymph node involvement, and in IIIA patients.

Therapy of nodal disease

HD has generated a large number of clinical trials resulting in significant improve-
ment in the therapeutic results. As a consequence of these trials, it is accepted by all that

a,LEWIS, B. J. & DEVITA, V. T. Combination therapy of the lymphomas. Seminars in hematology, 1S: 431-457 (1978).
AISENBERG, A. C. Current concepts in cancer: The staging and treatment of Hodgkin's disease. New England journal of
medicine, 299: 1228-1232 (1978). CANELLOS, G. P. ET AL. Recent advances in the treatment of malignant lymphomas:
Hodgkin's disease. In: The year in hematology 1978, New York, Plenum Medical Book Co., 1978, pp. 481-489. SKAJN, A. T.
ET AL. Recent advances in the treatment of malignant lymphomas: Non-Hodgkin's lymphoma. In: The year of hematology
1978, New York, Plenum Medical Book Co., 1978, pp. 501-507.
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in nodal disease radiotherapy is the treatment of choice and survival rates of 85 % at
8 years can be achieved.

In patients in stages I-IIIA, it is therefore difficult to show any additional benefit
from adjuvant chemotherapy. There are preliminary data that suggest that adjuvant
chemotherapy appears to prolong the disease-free interval even in pathological stages I
and II. Since patients relapsing after radiotherapy can be successfully treated by
chemotherapy, the use of both modalities as a routine in patients with limited nodal
disease is not recommended. Exceptions to this are probably some high-risk patients, like
those with extensive mediastinal disease, bronchial lymph node involvement, or local
extension into the lung (the "E" group). The role of adjuvant chemotherapy in stages I
and IIB is not clear. Investigators at Stanford University, USA, recently showed that such
patients do well on radiotherapy alone, while other investigators report improved results
when chemotherapy is given in addition. There is no question, however, that
chemotherapy should be given to clinically staged symptomatic patients as without it the
relapse rate is very high, possibly owing to the inclusion of more patients with advanced
disease in this group.

Although radiotherapy remains the best treatment of asymptomatic early stage
patients, chemotherapy alone can also be used quite successfully in this group of patients.
This experience, reported from Uganda, is of relevance to other developing countries
without proper radiotherapy facilities..

Stage IIIA patients seem to fall in the area between limited and advanced disease,
between chemotherapy and radiotherapy, and thus their optimal treatment is the most
controversial in this field. The Stanford group advocates total nodal radiotherapy while
others favour the addition of chemotherapy. No properly controlled study that clearly
answers this question has yet been reported. This issue might be resolved by the
suggestion that stage IIIA patients should be subdivided into two groups, III and III2,
based on the results of surgical staging, where III1 is a disease limited to the upper
abdominal lymphatic tissue, while in III2 there is additional involvement of the lower
abdominal lymphatics.b It is suggested that III1 patients do well on radiotherapy alone
while III2 should receive subsequent chemotherapy, but the reported results in this group
of patients are not convincing enough to make a clear recommendation for the best
approach at this time.

Therapy of advanced disease

In the advanced stages of HD and especially in advanced extranodal disease
(stage IV), chemotherapy assumes the primary role with radiotherapy used as adjuvant.
But again the exact role of each modality is debatable. Some recommend supplemental
low-dose irradiation to sites of previous bulk disease, claiming that this gives a significant
increase in the disease-free survival rate from 35-40% to 70-75 %. The Stanford group
advocates full doses of both radiation and chemotherapy in IIIB patients. The results
they have obtained with a regimen using split-course alternating radiotherapy and
chemotherapy are most impressive,c with a complete remission in 88% and actuarial
survival in 84%. These results are better than radiotherapy or chemotherapy alone and

bDESSER, R. K. ET AL. Prognostic classification of Hodgkin disease in pathologic stage III, based on anatomic
considerations. Blood, 49: 883-893 (1977).

c HOPPE, R. T. ET AL. Alternating chemotherapy and irradiation in the treatment of advanced Hodgkin's disease. Cancer,
43: 472-481 (1979).
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also better than adjuvant chemotherapy given after total nodal irradiation..One reason is
that by the alternating method it is possible to administer total drug doses larger than the
other combined regimens.

The most extensively used combination chemotherapy programme is MOPP (chlor-
methine, vincristine, procarbazine, and prednisone) introduced by De Vita et al. in
1970./ This regimen has achieved striking results in advanced HD, leading to the cure of
a substantial number of patients. Under optimal circumstances-that is, patients not
treated previously by chemotherapy-MOPP was found to induce complete remission in
80% of the patients, and 70% of the patients who enter complete remission are surviving
free of disease at 5 years. A number of other drug combinations have been used but none
of them is superior to the MOPP combination. For patients resistant to MOPP there is
now an alternative in the ABVD (doxorubicin, bleomycin, vinblastine, and imidazole
carboxamide) programme introduced by Bonadonna in 1975.e It seems to be as effective
as MOPP and capable of inducing remission in patients who failed to respond to MOPP.
There are now several trials using these two chemotherapy combinations in alternating
sequence and, theoretically at least, this appears to be a promising approach. Since,
however, ABVD is a very expensive drug combination and its real advantage has not
been proven, the use of MOPP is at present the recommended routine treatment in HD,
especially in countries where adequate radiotherapy is not available.

In summary, the management of HD remains complex and sometimes controversial.
The naive attitude that increasingly aggressive treatment will cure more patients has been
tempered by the appearance of serious, even fatal, complications of the treatment itself.
The occurrence of therapy-induced sequelae, such as male sterility, fulminant post-
splenectomy sepsis, acute leukaemia, undifferentiated lymphomas, and second cancers,
has taught us again that too much therapy is not always better than too little. Finding the
optimal treatment for the individual patient therefore remains a difficult but essential
task.

NON-HODGKIN'S LYMPHOMA (NHL)

Using Rappaport's histopathological classification, it has been possible t6 divide NHL
patients into two prognostic groups: favourable prognosis histology with a median
survival of more than 7.5 years and unfavourable prognosis histology with a median
survival of less than 2 years. The first group includes nodular well differentiated
lymphocytic (NWDL), nodular mixed (NM), nodular poorly differentiated lymphocytic
(NPDL), and diffuse well differentiated lymphocytic (DWDL). The unfavourable group
includes: diffuse poorly differentiated lymphocytic (DPDL), diffuse histiocytic (DH),
diffuse mixed (DM), diffuse undifferentiated (DU or Burkitt's lymphoma), and nodular
histiocytic lymphoma (NH). Nodular lymphomas represent about 45% of NHL, with
equal numbers of NPDL and NM subtypes. Of the diffuse histology, DH is the most
common, representing about 25 % of NHL.

After the histological diagnosis has been established, the next step should be an
accurate appraisal of the extent of disease, i.e., staging. Unlike HD, it is generally

d DEVITA, V. T. ET AL. Combination chemotherapy in the treatment of advanced Hodgkin's disease. Annals of internal
medicine, 73: 881-895 (1970).

' BONADONNA, G. ET AL. Combination chemotherapy of Hodgkin's disease with adriamycin, bleomycin, vinblastine, and
imidazole carboxamide versus MOPP. Cancer, 36: 252-259 (1975).
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accepted that a sequential staging procedure short of laparotomy, as suggested by the US
National Cancer Institute group, is adequate.f The results of staging procedures in NHL
show that at presentation patients with nodular histology are almost invariably (94%)
stage III and IV, while DH lymphoma presents in about 30% of the patients as localized
stage I and II disease.

In spite of the fact that many NHL patients have been placed in clinical trials, few
acceptable data on the best management of these patients are available. This is due
mainly to the failure of many authors to use acceptable and reproducible histopathologi-
cal classifications, accurate staging, and clear criteria for response. Nevertheless, taking
favourable or unfavourable histology and localized or advanced stage as the guidelines
for therapy, the following points can be made regarding therapeutic approaches.

Therapy of favourable-histology NHL

Patients with favourable-histology lymphoma rarely have truly localized disease, but
for those with stage I, regional radiotherapy can effectively control the disease with
disease-free survival of acceptable duration. Stage II patients given local radiotherapy
only have much lower relapse-free survival (60% for stage I compared with 20% for
stage II). Increasing the extent of radiotherapy from involved field to extended field or
total nodal radiotherapy did not improve the overall survival very much. Thus, it is
apparent that local radiotherapy has only a limited role in NHL, and even stage II
patients require systemic adjuvant chemotherapy.

Most of the patients with favourable histology have advanced but indolent disease
with a tendency for continuous late recurrences extending over a period of 3-5 years. In a
prospective randomized trial, it has been shown by the Stanford group that therapy with a
single alkylating agent is as effective in these patients as combined chemotherapy alone
or with total nodal irradiation. In all cases, the complete remissions were not durable, in
spite of prolonged survival. The recognition of the natural course of disease has therefore
led the Stanford group to a conservative policy withholding initial therapy until the
appearance of symptoms.9 Their published results show the same survival rates for
initially treated and untreated groups. This approach is valid especially in asymptomatic
patients with NPDL lymphoma. For patients with NM there is some evidence, from the
US National Cancer Institute, that intensive therapy at the time of diagnosis is desirable
and produces prolonged disease-free survival. So the therapy of advanced favourable
prognosis histology remains controversial, with a choice of attitudes from the conserva-
tive watchful waiting, through the use of an oral single alkylating agent to whole-body
radiotherapy, and ultimately to intensive combination chemotherapy.

Therapy of unfavourable-histology NHL

In the unfavourable-histology subgroup the issues are more clear-cut and there is
strong evidence that combination chemotherapy is the best approach in all stages of this
disease. A recent reporth shows that in patients with stage I and II DH lymphoma
treatment by chemotherapy alone resulted in excellent control of the disease. These

f CHABNER, B. A. ET AL. Sequential nonsurgical and surgical staging of non-Hodgkin's lymphomas. Annals of internal
medicine, 85: 149-154 (1976).

g PORTLOCK, C. S. & ROSENBERG, S. A. No initial therapy for stage III and IV non-Hodgkin's lymphomas of favorable
histologic types. Annals of internal medicine, 90: 10-13 (1979).

h MILER, T. P. & JoNEs, S. E. Chemotherapy of localised histiocytic lymphoma. Lancet, 1: 358-360 (1979).
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findings suggest that initial systemic chemotherapy is more successful than initial
radiotherapy, which was the traditional therapy of localized DH lymphoma, as relapses
are common if radiotherapy alone is used. Advanced disease of unfavourable histology is
generally treated by systemic chemotherapy, which can be curative in 30-40% of the
patients. Drug regimens employing doxorubicin appear to have further improved the
results achieved with chemotherapy; the addition of bleomycin to the four drug
programmes has been evaluated in several trials but the results are not conclusive. So the
choice of the most effective drug combination for patients with unfavourable histology is
not yet known and will require longer follow-up and careful comparison of the different
clinical trials.

Burkitt's lymphoma
Finally, a few words about Burkitt's lymphoma which is the best known of the DU

lymphomas. It is seen most commonly in tropical Africa but can occur sporadically in
temperate areas of the world. The non-African type occurs in older children and young
adults. Early stage disease is very rare, and most of the patients presenting with
abdominal masses. Another difference between the African and the non-African
Burkitt's lymphoma, is the universal association of Epstein-Barr virus in the former.
Despite these regional differences, this lymphoma shows a unique sensitivity to
chemotherapy with a single alkylating agent. High doses of cyclophosphamide have been
the standard treatment for this lymphoma and the use of combination chemotherapy has
not markedly improved the results obtained with cyclophosphamide alone. The long-
term curability is approximately 40%. Surgical excision of bulk abdominal tumour is
reported to improve the prognosis of patients with advanced disease. As the results are
related to the stage of the disease, early histological diagnosis of oral disease and
immediate high-dose cyclophosphamide therapy are of great importance. The standard
dose of 40 mg/kg body weight every 3 weeks is the most practical and least expensive
mode of treatment. More aggressive treatment protocols and the mode of CNS
prophylaxis are still in the experimental stage. It is mandatory to refer such patients to
centres involved in these studies in each country.

Mediterranean lymphoma

Mediterranean lymphoma-diffuse intestinal lymphoma with malabsorption and
immunoproliferative small intestinal disease (IPSID)-is a clinical entity described by
Ramot & Hulu.i The disease is prevalent in the Mediterranean region, Iran, and South
Africa. In these regions it affects mainly young adults in selective ethnic groups: in Israel,
Arabs and non-Ashkenazi Jews, in South Africa, mainly the Cape-coloured. Its incidence
appears to decrease as the hygienic and social conditions of the society improve. In Israel,
no new cases have been detected among Jews for several years and very few new cases
were observed in the Gaza Strip inhabitants. The presence of a-heavy chain in the serum
of such patients was described in 1968 by Seligmann and co-workers. It is clear that the
diffuse plasma cell infiltration of the gut and the a-heavy chain in the serum are one
aspect of the disease and are possibly a manifestation of the premalignant immune
response of the gut to chronic recurrent gastrointestinal infections by a hyperreactive

' RAMOT, B. & HULU, N. Primary intestinal lymphoma and its relation to alpha heavy chain disease. British journal of cancer,
31 (Suppl. II): 343-349 (1975).
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host with a special genetic constitution. On this substrate, an immunoblastic sarcoma may
eventually evolve and we were able to show the same cell marker (a-heavy chain
receptor) on the immunoblastic tumour.

This interesting disease is probably a model system for the evolution of malignant
tumours from a premalignant stage. This is suggested by the observation that treatment
with antibiotics in some patients reversed the condition in the gut and was followed by
the disappearance of the a-heavy chain from the serum. The World Health Organization
appointed a study group in 1975 (to which one of the authors, B. R., had the privilege of
belonging), and a protocol was set up with the hope of collecting more data on the
evolution of the disease, treatment, and the possibility of prophylaxis of this condition.
Only future cooperation between the various physicians, who will, we hope, refer the
patients to the medical centres involved in these studies, will bring progress in this field.

It should be remembered that abdominal and intestinal involvement by lymphomas in
general, is more frequent in underprivileged populations. Whether environmental and/or
genetic factors are responsible for this predilection is an interesting field for future
studies.

CONCLUSION

The treatment of lymphomas is a very complex, controversial, and sometimes
perplexing field. This is due, among other things, to the multiplicity of the pathological
cells, different modes of disease spread, and above all a heterogeneous natural course
with survival ranging from a few months to many years. As the mode of therapy depends
on the cooperation of a haematopathologist, radiologist, haematologist, oncologist, and
radiotherapist, lymphoma patients should be referred to centres set up to deal with such
problems. This is especially pertinent to patients with Mediterranean lymphoma, in
which the natural evolution of the disease from a premalignant stage to fully fledged
malignant lymphoma is not completely known. Many clinical trials are still ongoing, but
even so many lymphoma patients are curable today and there is a well-founded hope that
in most patients control of the disease will be achieved in the near future.
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