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Summary. We treated 101 patients with advanced
(stage III and IV) lymphosarcoma and reticulosarcoma
at first presentation of the disease or in relapse accord-
ing to a protocol combining initial chemotherapy, com-
plementary radiotherapy on icebergs, supplementary
chemotherapy, and, finally, active immunotherapy.

The overall complete remission rate was about 79%
for lymphosarcoma and 73% for reticulosarcoma.
About 50% of the patients were still in remission in each
of the two diseases at 2 years; 60% of lymphosarcoma
and 44% of reticulosarcoma patients achieved 2-year
survival.

This study shows the prognostic value of the WHO
classification for lymphosarcoma and reticulosarcoma.
the prognosis of prolymphocytic (centrofollicular) lym-
phosarcoma is far better than that of the lymphoblastic
type, which is in turn better than that of the very poor
prognosis of the immunoblastic type. The prognosis of
reticulosarcoma is intermediate between that of the best-
prognosis and that of the poorest-prognosis type of lym-
phosarcoma.

Introduction

Stage III and IV lymphosarcoma and reticulosarcoma
are disseminated diseases that are typical indications for
chemotherapy. With vincristine, cyclophosphamide,
prednisone, [12], adriamycin [6], bleomycin [4], nitro-
soureas [5], VM 26 [15] and/or several other drugs [7],
[18] and combinations of drugs [8—10, 21—24], chemo-
therapy has been shown to be able to induce a high rate
of remission and to significantly prolong survival, de-
pending, however, on several factors, the main one being
histological classification.

One group [1] has applied Lennert’s classification
[11]; most others use the classic Rappaport classifica-
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tion [25], which combines several types under the so-
called histiocytic type, some of which may have a good
prognosis, such as diffuse large-cell prolymphocytic
(centrofollicular) lymphosarcoma, some with very poor
prognosis, such as immunoblastic lymphosarcoma [16],
and a few with intermediate prognosis, such as reticulo-
sarcoma, as shown in this paper.

The present work tests the value of the WHO classi-
fication [20], in which tumours of the lymphocytic series
are called lymphosarcoma and those of the fixed, so-
called mononuclear phagocytes [32] (reticulum cells, den-
dritic cells etc., which are not in fact macrophages)
[29—31], are called reticulosarcoma, and types of lym-
phosarcomas are distinguished according to the stage of
cell differentiation. Hence, among the common varieties
the prolymphocytic (centrofollicular), nodular or diffuse
type, the lymphoblastic type, and the immunoblastic
type are recognised.

A further aim of this paper was to test a strategic
design for a protocol comprising an initial chemother-
apy, a complementary radiotherapy, a supplementary
chemotherapy, and an active systemic immunotherapy,
the last being applied to one of two randomised groups of
patients. The preliminary results have already been pub-
lished [21]; they were encouraging and are confirmed by
the present evaluation.

Patients and Methods

This therapeutic study concerns a population of 101 patients who
received the predetermined protocol mentioned above and described
in Figure 1.

The treatment started with a combination of four drugs shown
to be active when given singly: adriamycin [6], VM 26 [15], cyclo-
phosphamide [12], and prednisone [12]. Thus, as chemotherapy
obeys first-order kinetics [26—28] and as relapses after chemother-
apy occur mainly in the sites of larger masses, after 8 months of the
chemotherapy described above, we applied localized radiotherapy to
the icebergs i.e., to the detectable tumours; then we applied a comple-
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RADIOTHERAPY COMPLEMENTARY CHEMOTHERAPY IMMUNQTHERAPY
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VM VM VM VM VM VM VM VM VM toebergs® [o] C [o] [ followed leukemic
o [ [ [ C C (o C c 3000 P P P P for sells
. N N N N . N o . to one year {beginning after
4000 rads h about 20 months
0 1 2 3 4 5 6 7 8 o] 1 2 3 of chemotherapy)
(time 1in months)
A Adriamycine 50 mg/m2 D 1 V Vincristine 1,5 mg/m2 D 1
VM VM 26 60 mg/m2 D 2 C Cyclophosphamide 300 mg/m2 D 2-5
Cyclophosphamide 300 mg/m2 D 3-4 P Prednisone 40 mg/m2 D 2-6
P Prednisone 40 mg/m2 D 3-7
Fig. 1. Scheme of the protocol
Table 1. The patient population mentary chemotherapy less intensive than the first, combining vin-
cristine, cyclophosphamide, and prednisone [22], for 12 months. The
No. of. patients 101 patients were then randomised to receive or not receive active immu-
Age 570 notherapy comprising the application of BCG and the injection of
(Median 43) irradiatfed leu.kaemic lym‘phos‘arcoma cells {13].
10 patients under 15 years This patient population is different from that studied by our
Group for the immune markers [2, 3, 14, 17, 19], although some
Sex Female 39 patients were included in both populations. Some of the patients in
Male 62 the present population were not submitted to cell surface marker
Stage III 44 determination because the biopsy had already been carried out when
they were referred to our Service. However, the specimens from all
Stage IV 57 patients included in this study were reviewed at the WHO Reference
Perceptible phase First presentation 69 Center for Neoplasia of Haematopoietic and Lymphoid Tissues
Relapse 32 [20].

Typing according to WHO Categorisation

a) Lymphosarcomas
Prolymphocytic
(centrofollicular)

Nodular
Diffuse
Non-determined

Lymphoblastic
Immunoblastic
Unclassified

b) Reticulosarcoma

36

19
14
3

15
18
21

11

Table 2.
sex, stage, and WHO typing

Stratification of the patients.

Correlation between

Age Median Male Fe- Stage Stage
(Extremes) age male III 1V
Lymphosarcomas
a) Prolymphocytic 19—67 48
(centrofollicular)
Nodular 13 6 13 6
Diffuse 10 7 5 12
b) Lymphoblastic 3—62 22 10 5 4 11
¢) Immunoblastic 3—69 45 10 8 9 9
Reticulosarcoma 15—63 44 6 5 4 7

The distribution of the population according to age, sex, stage,
perceptible phase of the disease (first presentation or relapse), and
the WHO typing is given in Table 1. The correlation between the
WHO typing, sex, and stage is given in Table 2.

The present results are still preliminary, since the effect of immu-
notherapy has not been evaluated. However, the data already col-
lected enables the correlation of results with the categorisation of the
WHO Reference Center for the Classification of Neoplasias of He-
matopoietic and Lymphoid Tissues [20].

Results
Tolerance

Tolerance was generally good. There were no deaths
that could be related to the treatment. Alopecia was the
most frequent side effect. Leucopenia at the end of at
least one interval and severe enough to slightly delay the
next cycle was observed in 41% of the patients. It was
complicated by regressive infections in six patients
(Table 3).

Overall Remission:
Lymphosarcoma (LS) versus Reticulosarcoma (RS)

The incidence of complete remission was 79% (71/90)
and that of partial remission 9% for lymphosarcomas
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Table 3. Tolerance
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(Table 4). It was not much different for reticulosarcoma

Alopecia

Leucopenia < 1500 WVC
Thrombocytopenia < 50.00 Platelets
Regressive infection
Moderate nausea

Heart failure

Asthenia

Severe diabetes
Haemorrhagic cystitis
Acute intolerance to VM 26
Renale failure

Death due to the treatment

85%

41%

12%

6 patients
6 patients
1 patient
0

1 patient
1 patient
3 patients
1 patient
0

8/11 = 73%).

Overall Duration of Remission and Survival:
Lymphosarcoma versus Reticulosarcoma

The cumulative curves of remission established accord-
ing to the direct method are shown for stages III and IV
lymphosarcoma and reticulosarcoma in Figure 2. The
median is about 2 years for the three categories of pa-
tients. There is no significant difference between the
three curves, which tend to flatten after about 16

Table 4. Therapeutic responses

months. Neither is there a significant difference between

Number of patients Complete remission Partial remission Failure
Lymphosarcomas
a) Prolymphocytic 36 31 2 3
(centrofollicular)
Nodular 19 19 0 0
Diffuse 14 9 2 3
b) Lymphoblastic 15 15 0
¢) Immunoblastic 18 12
d) Unclassified 2113 4 4
Reticulosarcoma 11 8 1 2
Total 101 79 (78%) 9 (9%) 13 (13%)
st Lymphosarcoma stageXLvs stage IL Lymphosarcoma stageIlvs stage TC
l ’:/EMlSSlON Reticulosarcoma stage II& T SURVIVAL - geticulosarcoma stageII&IY
100% et 100 % e
T
35/37Y,
30/37\°~ 871l
~44/60,
Lymphosarcoma 26/36 59_/_5_6___21‘/5,3 18727 LS\,:g\pehﬁlsunrf%rgu
s stagell n=29 N\ [Ps00 T 16/25 9
28/43 a2 l4/23 13/19 9/15 3/54 35 /53 o-m==o 13721
27/43 T QuooTmTRm s R on. B/14 NS —ll2° 2989 ~0
2441 oo~ N\2I/3 18734 17/32"-°_ Reticulosarcoma s *\“‘~2ﬁ38 Lymphosarcoma
50% | TSI 376 GagelIB YN8 NS 50% | stage¥ n=63
3/6 14729 5710
Lymphosarcoma 4/8
stagel¥ n=44 Reticulosarcoma
stage & Wn=il
months 2 4 6 B 10 12 14 186 1B 20 22 24 months 2 4 6 8 10 12 4 16 1B 20 22 24

Fig. 2. Direct curves for cumulative duration of first remission in all

lymphosarcoma and reticulosarcoma patients

Fig. 3. Direct curves for cumulative duration of survival in all lym-
phosarcoma and reticulosarcoma patients
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Fig. 4. Comparative duration of first remission in nodular and diffuse
prolymphocytic (centrofollicular) lymphosarcoma patients
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Fig. 5. Comparative duration of survival in nodular and diffuse pro-
lymphocytic (centrofollicular) lymphosarcoma patients

the cumulative survival curves of stage III and stage IV
lymphosarcoma and reticulosarcoma patients (Fig. 3).
However, the median survival of lymphosarcoma pa-
tients was still not attained at 2 years, while that of reti-
culosarcoma patients was reached at 16 months.

Remission Induction According
to WHO Histocytological Types of Lymphosarcoma

Complete remission was obtained in 31 patients out of
35 with prolymphocytic (centrofollicular) lymphosarco-
ma (19 out of 19 with nodular and 9 out of 14 with
diffuse), in 15 out of 15 lymphoblastic cases, and in 12
out of 18 patients with immunoblastic lymphosarco-
mas.
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Fig. 6. Cumulative duration of first remission in lymphosarcoma
patients according to WHO histocytological typing
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Fig. 7. Cumulative duration of survival in lymphosarcoma patients
according to WHO histocytological typing

Remission and Survival Duration According
to WHO Histocytological Types of Lymphosarcoma

Firstly, it can be seen that the remission duration curve
is significantly higher for the nodular prolymphocytic
(centrofollicular) form (88% at 18 months, median not
reached), than for the diffuse prolymphocytic (centrofol-
licular) form (median at 14 months) (P < 0.05) (Fig. 4).
The survival curves of these two forms also differ, but
the difference is not significant (Fig. 5).

The second observation concerns the differences be-
tween the three WHO types of lymphosarcoma: the pro-
lymphocytic (centrofollicular), the lymphoblastic, and
the immunoblastic types. The remission curve is much
more favourable for the prolymphocytic (centrofollicu-
lar) type than for the lymphoblastic type (the difference
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is significant, P = 0.025); the latter curve appears a little
more favourable than that for the immunoblastic type,
although the difference between these two types is not
significant (Fig. 6).

The same phenomenon is valid for the survival
curves: that for the prolymphocytic type is more favour-
able than that for the lymphoblastic (the difference is
highly significant, P < 0.025), which seems more
favourable than that for the immunoblastic type, though
this difference is not significant (Fig. 7).

The results obtained in the cases of reticulosarcoma
(Figs. 2 and 3) are intermediate between those for the best
and the poorest prognostic types of lymphosarcoma, i.e.,
similar to those obtained in the lymphoblastic type. This
demonstrates the practical importance of distinguishing
immunoblastic lymphosarcoma from reticulosarcoma, as
the WHO Reference Center does [16].

References

1. Bartells, H., Brener, K., Brittinger, G., Burger, A., Druhmke, E.,
Gunzer, U., Koénig, E., Stacher, A., Theml, H., Waldner, R.:
Clinical significance of the Kiehl classification of the non-Hodg-
kin’s lymphomas (Abstract S-19-5). In: Abstracts of the 16th
International Congress of Haematology, Kyoto, 1976, p. 60

2. Belpomme, D., Lelarge, N., Mathé, G., Davies, A. J. S.: Etiolog-
ical clinical and prognostic significance of the T-B immunologi-
cal classification of primary acute lymphoid leukemias and non-
Hodgkin’s lymphomas. In: Immunological Diagnosis of Leu-
kemias and Lymphomas. Thierfelder, S., Rodt, H., Thiel, E.
(eds.) pp. 35—45. Heidelberg-New York: Springer 1977

3. Belpomme, D., Caillou, B., Lelarge, N., Botto, 1., Gerard-Mar-
chant, A., Rappaport, H., Davies, A. J. S., Mathé, G.: Prognos-
tic value and clinical significance of the T-B-“null” immunologi-
cal sassification of non-Hodgkin’s lymphomas: its correlation
with other classifications. In: Lymphoid Neoplasias. Mathe, G.,
Seligmann, M., Tubiana, M. (eds.) Heidelberg-New York: Sprin-
ger (in press) 1978

4. Blum, R. H., Carter, S. K., Agre, K.: A clinical review of bleom-
yein, an antineoplastic agent. Cancer 31, 309 (1973)

5. Carter, S. K.: An overview of the status of the nitrosoureas in
other tumours, Cancer Chemother. Rep. Part 3, 4, 35 (1973)

6. Carter, S. K., Marco, A., di, Ghione, M., Krakoff, 1. H., Mathé,
G. (eds.): Adriamycin. Berlin-Heidelberg-New York: Springer
1972

7. Clarysse, A., Kenis, Y., Mathé, G.: Cancer chemotherapy (its
role in the treatment strategy of hematologic malignancies and
solid tumors). Recent Results Cancer Res. 53 (1976)

8. De Vita, V. T., Canellos, G. P., Chabner, B. A., Schein, P.,
Hubbard, S. P., Young, R. C.: Advanced histiocytic lymphoma,
a potentially curable disease: Results with combination chemo-
therapy. Lancet 1975 1, 248—250

9. Garret, T. J., Gee, T. S., Dowling, M. D., Lee, B. J., Middleman,
M. P., Carkson, B. D., Young, C. W.: Cyclophosphamide L2
protocol: A combination chemotherapeutic regimen for ad-
vanced non-Hodgkin’s lymphomas. Cancer Treat. Rep. 61,
7-16 (1977)

10. Gorin, N. C., David, R., Stachowiak, J., Najman, A., Duhamel,
G.: Combination of cyclophosphamide, vincristine and predni-

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

201

sone, followed by maintenance chemotherapy, with and without
radiotherapy, in the management of patients with non-Hodg-
kin’s lymphomas. Med. Pediatr. Oncol. 3, 41-51 (1977)
Lennert, K., Mohri, N,, Stein, H., Kaiserling, E.: The histopa-
thology of malignant lymphoma. Br. J. Haematol. 31 (Suppl.)
193 (1975)

Livingston, R. B., Carter, S. K.: Single Agents in Cancer Che-
motherapy. New York: LF.L/Plenum 1970

Mathé, G.: Cancer Active immunotherapy, immunoprophylaxis,
and immunorestoration. An introduction. Vol. 55, In: RRCR,
Berlin, Heidelberg, New York: Springer 1976

Mathé, G.: Integration of modern data in WHO categorisation
of lymphosarcomas. Its value for prognosis prediction and ther-
apentic adaptation to prognosis. Biomedicine 26, 377—384
(1977)

Mathé, G., Schwarzenberg, L., Pouillart, P., Oldham, R., Wei-
ner, R., Jasmin, C., Rosenfeld, C., Hayat, M., Misset, J. L.,
Musset, M., Schneider, M., Amiel, J. L., Vassal, F. de: Two
epipodophyllotoxin derivatives, VM 6 and VP 16213, in the
treatment of leukemias, hematosarcomas and lymphomas.
Cancer 34, 985-992 (1974)

Mathé, G., Belpomme, D., Dantchev, D., Khalil, A., Afifi, A.
M., Taleb, N., Pouillart, P., Schwarzenberg, Hayat, M., Vassal,
F. de, Jasmin, C., Misset, J. L., Musset, M.: Immunoblastic
lymphosarcoma, a cytological and clinical entity? Biomedicine
22, 473—488 (1975)

Mathé, G., Belpomme, D., Dantchev, D., Pouillart, P.: Progress
in the classification of lymphoid and/or monocytoid leukemias
and or lympho- and reticulosarcomas. Biomedicine 22,
177—185 (1975)

Mathé, G., Kenis, Y.; La Chimiothérapie des Cancers (Leuceé-
mies, Hématosarcomes et Tumerus Solides). 3rd ed., vol. 1.
Paris: Expansion Scientifique Frangaise 1975

Mathé, G., Belpomme, D., Dantchev, D.: Les hématosarcomes
non-hodgkiniens (classification du Centre de Référence de
PO.M.S.) Ann. Anat. Pathol. (Paris) 21, 285300 (1976)
Mathe, G., Rappaport, H., O’Conor, G. T., Torloni, H.: Histo-
logical and cytological typing of neoplastic diseases of haemato-
poietic and lymphoid tissues. Geneva:WHO 1976

Misset, J. L., Pouillart, P., Amiel, J. L., Schwarzenberg, L.,
Hayat, M., Vassal, F. de, Misset, M., Belpomme, D., Jasmin, C.,
Albahary, C., Depierre, R., Mathé, G.: Combinaison d’adrimay-
cine, de VM 26, de cyclophosphamide et de prednisone
(AVmCP) pour la chimiothérapie des lymphoréticulosarcomes
disséminés (Stades ou formes topographiques III et IV). Nouv.
Presse Meéd. 4, 3117—-3120 (1975)

Monfardini, S., Tancini, G., Lena, M. de, Villa, E., Valagussa,
P., Bonadonna, G.: Cyclophosphamide, vincristine, and predni-
sone (CVP) versus adriamycin, bleomycine, and prednisone
(ABP) in stage IV non-Hodgkin’s lymphomas. Med. Pediatr.
Oncol. 3, 67—74 (1977)

O’Connell, M. J., Silverstein, M. N., Kiely, J. M., White, W. L.:
Pilot study of two adriamycin-based regimens in patients with
advanced malignant lymphomas. Cancer Treat. Rep. 61, 65—68
(1977)

Portlock, C. S., Rosenberg, S. A.: Combination chemotherapy
with cyclophosphamide, vincristine and prednisone in advanced
non-Hodgkin’s lymphomas. Cancer 37, 1275—1282 (1976)
Rappaport, H.: Tumors of the hematopoietic system. In: Atlas
of Tumor Pathology, pp. 91—206. Washington D.C.: Armed
Forces Institute of Pathology, 1966

Skipper, H. E., Schabel, F. M., Wilcox, W. S.: Experimental
evaluation of potential anticancer agents. XIII. On the criteria
and kinetics associated with curability of experimental leukemia.
Cancer Chemother. Rep. 35, 1—-111 (1964)



202

27. Skipper, H. E., Schabel, F. M., Wilcox, W. S.: Experimental

28.

29.

evaluation of potential anticancer agents. XIV. Further study of
certain basic concepts underlying chemotherapy of leukemia.
Cancer Chemother. Rep. 45, 5—28 (1965)

Skipper, H. E., Schabel, F. M., Wilcox, W. S.: Experimental
evaluation of potential anticancer agents. XXI. Scheduling of
arabinosylcytosine to take advantage of its S-phase specificity
against leukaemic cells, Cancer Chemother. Rep. 51, 125—165
(1967)

Steinman, R. M., Cohn, Z. A.: Identification of a novel cell type
in peripheral lymphoid organs of mice. I. Morphology, quantifi-
cation, tissue distribution. J. Exp. Med. 137, 1142 (1973)

J. L. Misset et al.: Chemo-Radiotherapy with/without Immunotherapy in Lympho- and Reticulosarcoma

30. Steinman, R. M., Lustig, D. S., Cohn, Z. A.: Identification of a

3L

32

novel cell type in peripheral lymphoid organs of mice. II. Func-
tional properties in vivo. J. Exp. Med. 139, 1431 (1974)
Steinman, R. M., Adams, J. C., Cohn, Z. A.: Identification of
novel cell type in peripheral lymphoid organs of mice. III. Iden-
tification and distribution in mouse spleen. J. Exp. Med. 141,
808 (1975)

Van Furth, R., Cohn, Z. A., Hirsch, J. G., Humphrey, J. H.,
Spector, W. G., Langevoort, H. L.: The mononuclear phagocyte
system: ‘a new classification of macrophages, monocytes and
their precursor cells. Bull. WHO 48, 845—852 (1972)

Received July 7, 1978



