1920

32. Dvorak HF, Dvorak AM. Immunohistological characterization of
inflammatory cells that infiltrate tumors. In Haskil S, ed. Tumor
Immunity in Prognosis: the Role of Mononuclear Cell Infiltration. New
York, Marcel Dekker, 1992, 279-307.

33. Schiirch W, Seemayer TA, Lagacé R. Stromal myofibroblasts in
primary invasive and metastatic carcinomas. A combined immunol-
ogical light and electron microscopic study. Virchows Arch A 1981,
391, 125-139.

34. Lifschitz-Mercer B, Fogel M, Moll R, et al. Intermediate filament
protein profiles of human testicular non-seminomatous germ cell
tumors: correlation of cytokeratin synthesis to cell differentiation.
Differentiation 1991, 48, 191-198.

35. Sappino AP, Skalli O, Jackson B, Schiirch W, Gabbiani G. Smooth-
muscle differentiation in stromal cells of malignant and non-malig-
nant breast tissues. Int ¥ Cancer 1988, 41, 707-712.

36. Madri JA, Carter D. Scar cancer of the lung: origin and significance.
Human Pathol 1984, 15, 625-631.

37. Schiirch W, Skalli O, Seemayer TA, Gabbiani G. Intermediate
filament proteins and actin isoforms as markers for soft tissue tumor
differentiation and origin. Am ¥ Pathol 1987, 128, 91-103.

38. Toccanier-Pelte MF, Skalli O, Kapanci Y, Gabbiani G. Characteriz-
ation of stromal cells with myoid features in lymph nodes and spleen
in normal and pathological conditions. Am ¥ Pathol 1987, 129,

39. Czernobilsky B, Shezen E, Lifschitz-Mercer B, et al. Alpha-smooth
muscle actin (a-SM actin) in normal human ovaries, in ovarian
stromal hyperplasia and in ovarian neoplasms. Virchows Arch Cell
Path 1989, 57, 55-61.

40. Schmitt-Graff A, Skalli O, Gabbiani G. a-smooth muscle actin is
expressed in a subset of bone marrow stromal cells in normal and
pathological conditions. Virchows Arch B Cell Pathol 1989, 57,
291-302.

4]1. Schmiu-Griff A, Kriiger S, Borchard F, Gabbiani G, Denk H.
Modulation of a-smooth muscle actin and desmin expression in
perisinusoidal cells of normal and diseased human livers. Am ¥
Pathol 1991, 138, 1233-1242.

Eur J Cancer, Vol. 284, No. 11, pp. 1920-1922, 1992.
Printed in Great Britain

A. Schmitt-Griff and G. Gabbiani

42. Sappino AP, Dietrich PY, Skalli O, Widgren S, Gabbiani G.
Colonic pericryptal fibroblasts: Differentiation pattern in
embryogenesis and phenotypic modulation in epithelial proliferative
lesions. Virchows Arch A Pathol Anat 1989, 415, 551-557.

43. Cintorino M, Bellizzi de Marco E, Leoncini P, et al. Expression of
a-smooth-muscle actin in stromal cells of the uterine cervix during
epithelial neoplastic changes. Int ¥ Cancer 1991, 47, 843-846.

44, Peled A, Zipori D, Abramsky O, Ovadia H, Shezen E. Expression
of a-smooth muscle actin in murine bone marrow stromal cells.
Blood, 1991, 78, 304-309.

45. Darw CJ, Morgan WD, Slatick MS. Influence of epithelio-mes-
enchymal interactions on tumor induction by polyoma virus. Int ¥
Cancer, 1966, 1, 419-450.

46. Sakakura T, Sakagami Y, Nishizuka Y. Acceleration of mammary
cancer development by grafting of fetal mammary mesenchymes in
C;H mice. Gann 1979, 70, 459-466.

47. Dexter T], Whetton AD, Spooncer E, Heyworth C, Simmons P.
The role of stromal cells and growth factors in haemopoiesis and
modulation of their effects by the src oncogene. ¥ Cell Sci (suppl.)
1985, 3, 83-95.

48. Zsebo KM, Williams DA, Geissler EN, et al. Stem cell factor is
encoded at the S1 locus in the mouse and is the ligand for the c-kit
tyrosine kinase receptor. Cell 1990, 63, 225--233.

49. Basset P, Bellocq JP, Wolf C, et al. A novel metalloproteinase gene
specifically expressed in stromal cells of breast carcinomas. Nature
1990, 348, 699-704.

50. Dvorak HF. Tumors: wounds that do not heal. N Engl ¥ Med 1986,
315, 1650-1659.

51. Rubbia-Brandt L, Sappino AP, Gabbiani G. Locally applied GM-
CSF induces the accumulation of a-smooth muscle actin containing
myofibroblasts. Virchows Arch B Cell Pathol 1991, 60, 73-82.

Acknowledgements—This work has been supported in part by the
Swiss National Science Foundation, Grant No. 31-30796.91. We thank
Messrs J.-C. Rumbeli and E. Denkinger for photographic work, and
Mrs G. Gillioz for typing the manuscript.

0964-1947/92 $5.00 + 0.00
Pergamon Press Lid

The Management of Hodgkin’s Disease in Relapse
after Primary Radiation Therapy

Richard T. Hoppe

Approximately 20-25% of patients with stage I-II Hodgkin’s disease treated initially with irradiation alone will
experience a relapse of disease. Restaging at the time of relapse provides a useful prognostic indicator and may
help in the selection of salvage therapy. Systemic treatment is indicated in nearly all patients. In the Stanford
experience, 109 patients who relapsed were treated with MOPP (or MOPP-like chemotherapy) with or without
local irradiation. The actuarial 10-year survival and freedom from second relapse were both 57%. Important
prognostic factors included ‘relapse stage’ (IA vs, II-IIIA vs. I-IIIB or IV) and type of salvage therapy (combined
modality vs. chemotherapy alone). Important issues in management of these patients include the selection of
chemotherapy agents, whether to incorporate localised irradiation, and the use of even more aggressive salvage
treatment programs, such as autologous bone marrow transplantation, in selected patients with a very poor
pPrognosis.

Eur ¥ Cancer, Vol. 28A, No. 11, pp. 1920-1922, 1992,

INTRODUCTION
APPROXIMATELY 75-80% of patients with early stage Hodgkin’s
disease selected for treatment with irradiation alone, can expect
to achieve long-term disease-free survival after treatment with

to address include documentation of the initial relapse, an
evaluation of the extent of disease at the time of relapses, and
selection of the salvage treatment program. This manuscript
will deal with each of these issues.

that modality. The management of the 20-25% of patients who
relapse poses a significant clinical challenge. Important issues

Approximately 75% of relapses after initial treatment with
irradiation alone will occur within the first 3-year follow-up
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Table 1. Hodgkin’s disease—management of relapse after initial treatment with trradiation

alone

Survival (%) FF2R (%)
Institution Chemotherapy No. of pts Radiotherapy* 5 10-year 5  10-year
PMCI[11] MOPP 133 — 76 71 65 62
CALGB [8] CVPP, ABOS or 113 — 60 49

CVPP/ABOS

Stanford [6] MOPP 109 43% 65 57 61 57
Yale [10] MVVPP 61 100% 81 81 81 80
Milan [9] ADM-Reg 63 37% 81t 73t

*Percentage of patients receiving irradiation as a component of salvage therapy.

{Data at 7 years.

PMCI = Peter MacCallum Cancer Institute; CALGB = Cancer and Leukemia Group B;
FF2R = Freedom from second relapse; MOPP = nitrogen mustard, vincristine, procarbazine and
prednisone; CVPP = CCNU, vinblastine, procarbazine, and prednisone; ABOS = doxorubicin,
bleomycin, vincristine and streptozotocin; MVVPP = nitrogen mustard, vincristine, vinblastine,
procarbazine and prednisone; ADM-Reg = doxorubicin-containing regimens.

period. For this reason, the follow-up evaluation should be most
intensive and frequent during that period of time. Occasional
relapses will occur at an even later date, supporting the concept
of continued surveillance in this patient population [1]. A relapse
may be heralded by the onset of systemic symptoms including
fevers, night sweats, or weight loss, or also pruritus or alcohol
intolerance. There may be an evolution of abnormalities of
laboratory parameters such as an elevation of the erythrocyte
sedimentation rate [2], alkaline phosphatase, or serum copper,
or the interim development of adenopathy or splenomegaly may
be detected by either the patient or physician. Routine screening
radiographs such as chest X-rays, abdominal X-rays (in patients
who have had lymphograms) as well as computed tomographic
(CT) scans or gallium imaging may pinpoint abnormalities
indicative of relapse [37].

In general, whatever constellation of clinical findings is pre-
sent, initial relapse should be documented by biopsy. It is not
uncommon for reactive lymph nodes to become enlarged outside
of the radiotherapy fields, for infections to cause transient
elevation of serum markers, or for radiographs to become
abnormal with benign aetiologies [4]. It is important to rule out
these causes of lymph node enlargement. In other instances,
other cancers, especially non-Hodgkins lymphomas, may mimic
the clinical abnormalities of Hodgkin’s disease and yet require
much different therapy. In general, biopsy documentation of
initial relapse will help to avoid any compromise of subsequent
clinical management.

RESTAGING

A thorough restaging evaluation is helpful both for identifying
appropriate therapy and anticipating prognosis. As in the initial
staging evaluation, a thorough physical examination with careful
attention to all of the lymph node groups, routine blood studies
including blood counts and erythrocyte sedimentation rate, and
PA (postero-anterior) and lateral chest radiographs should be
obtained in all patients. Other helpful imaging studies include

The author is at Stanford University Medical Center, Stanford, Califor-
nia 94305, U.S.A.

This paper was presented at an international symposium on Hodgkin’s
disease, Royal Marsden Hospital, London on 15-16 April 1991.
Received 22 Nov. 1991; accepted 30 Apr. 1992.

CT and magnetic resonance (MR) imaging (although both need
not be done). In addition, if facilities are available to perform an
adequate lymphogram or gallium scan, these studies may be
helpful. A bone marrow biopsy is performed both to evaluate
that site for involvement and to assess the marrow reserve.

Prognosis after relapse is potentially related to multiple factors
including host characteristics such as age, sex, and treatment
compliance; the type of initial treatment; the time from com-
pletion of treatment to relapse; the stage of disease at relapse,
and the type of relapse therapy.

Based upon the distribution of disease at the time of relapse,
a ‘relapse stage’ may be assigned, utilising the same criteria
as for initial staging with the Ann Arbor system. As shown
subsequently, relapse stage may be correlated with the outcome
of therapy.

For patients who have relapsed after initial treatment with
irradiation alone, salvage treatment programs almost always
include a systemic component. Although it is tempting to
consider treatment with limited field irradiation alone for pati-
ents who have limited nodal relapse outside of previous radiation
treatment fields, analyses of outcome in this clinical setting
reveal that only about 25% of these patients will achieve long-
term disease-free survival [5].

OUTCOME OF TREATMENT

The Stanford experience in the management of patients who
have relapsed after initial treatment with radiation alone has
been published in detail by Roach et al. [6]. A summary of that
experience is presented.

109 patients were analysed, receiving initial treatment
between 1968 and 1982 for pathological stage I-II A/B or ITIA
disease with subtotal lymphoid irradiation or total lymphoid
irradiation. The majority of patients (83%) initially had stage II
disease. Nearly all patients had biopsy documentation of relapse,
and clinical restaging studies were performed as described above.
The median time to relapse was slightly more than 18 months.
The relapse stage (RS) distribution included: I (or IE)A 24%;
II-111 (or II-ITIE)A 31%; I-II (or I-IIE)B 13%; and ITIB-IV
32%. Common sites of relapse included the lung, axillary lymph
nodes, iliac lymph nodes (especially in patients whose pelvic
lymph nodes were not irradiated), mediastinal lymph nodes,
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and cervical/supraclavicular lymph nodes. A smaller proportion
of patients relapsed in bone, pulmonary hilus, paraortic lymph
nodes, or bone marrow. Included in this analysis were a number
of patients with large mediastinal masses who were treated
initially with radiation therapy alone. Their pattern of relapse,
with a prominent intrathoracic component, has been described
previously [7]. By current standards, most of these patients with
large mediastinal adenopathy would have been treated initially
with combined modality therapy.

At the discretion of the treating physicians, patients were
treated either with chemotherapy alone (57%) or combined
modality therapy (43%). The chemotherapy employed was
nearly always MOPP (93%), with the prednisone deleted if there
was prior mediastinal irradiation. When combined modality
therapy was utilised, radiation doses were generally 3644 Gy
to previously unirradiated lymphoid regions and 15-25 Gy 1o
previously irradiated sites. Extralymphatic sites were generally
treated to doses of 15-25 Gy, depending upon organ tolerance.

The duration of follow-up after relapse was 1-20 years (median
8 years). The actuarial survival (including all causes of death)
and freedom from second relapse are both 57% at 10 years.

Prognosis following relapse was related to the extent of disease
at relapse (relapse stage). For patients with RS I (or IE)A, the
10-year freedom from second relapse was 90%. For those with
RS II-I1I (or II-IITIE)A, the 10-year freedom from relapse was
60%. For patients with RS I-IIIB or IV the 10-year freedom
from second relapse was only 30%.

For patients with RS I (or IE)A, the outcome of salvage
treatment was excellent, whether chemotherapy alone or com-
bined modality therapy was utilised. The remaining patients,
with RS II-IV, were analysed with respect to the impact of
salvage treatment type. The 10-year freedom from second
relapse was 62% after treatment with combined modality therapy
vs. 37% after treatment with chemotherapy alone (P = 0.04).
Furthermore, a multivariate analysis among patients with RS
II-IV disease showed that the relapse treatment type was the
most important predictor of outcome. Relapse stage (II-IIIA
vs. I-I1IB and IV) and age (as a continuous variable) were the
other predictors of prognosis in the multivariate analysis.

DISCUSSION

Table 1 summarises recent reports of outcome of treatment
for patients who have had a relapse after initial treatment with
radiation therapy for early stage Hodgkin’s disease. In most
instances, the chemotherapy utilised was MOPP (or MOPP-
like) with the exception of some patients on the Cancer and
Leukemia Group B (CALGB) trial [8] and more than half of the
patients treated at the Tumor Institute in Milan [9]. Irradiation
was added to the treatment program either selectively [6, 9], in
all patients [10], or not at all [8, 11]. S-year survivals ranged
from 60% to 81% and 10-year survivals (when reported) from
57% to 81%. S-year freedom from second relapse ranged from
49% to 81% and at 10 years from 57% to 80%. In each of these
series, prognostic factor analyses were performed to identify
patients who were at the highest risk for second relapse. Common
factors included B symptoms at relapse [6, 9, 11], relapse stage
IV (6, 10, 11], and age greater than 40 or 50 [6, 8, 10]. Other
factors, identified in one or more analyses, included specific
extranodal sites of relapse (such as lung or pleura), mixed cellularity
histology, and initial disease free interval less than 1 year.

A comparison of each of these series is difficult because of
different selection criteria, treatments employed, etc. However,
it is encouraging that prognostic variables for patients at the
time of relapse are somewhat similar from one series to another

R.T. Hoppe

and may assist in the development of standard treatment
approaches. Despite the overall excellent outcome, important
clinical questions remain for these patients. The issue of optimal
chemotherapy type is unresolved. If data derived from primary
treatment programs continue to indicate a superiority of ABVD
or MOPP-ABVD compared to MOPP alone [12], utilisation of
these combinations may provide for an important increment in
outcome for these patients as well.

The role of combined modality therapy, compared to chemo-
therapy alone for these patients, is also unresolved. In the
Stanford analysis, a favourable subgroup could be identified
which did so well after treatment with chemotherapy alone that
irradiation provided no added benefit. On the other hand, the
less favourable group of patients had a significantly improved
outcome by the addition of irradiation.

A final question is whether there are very poor prognostic
groups of patients who would benefit from more aggressive
salvage treatment programs, such as high-dose chemotherapy
and autologous bone marrow transplantation [13}. With the
refinement of primary treatment programs for Hodgkin’s dis-
ease, attention should now be directed at these groups of patients
in prospective clinical trials.
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