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Factors Predicting Long-Term Survival in Diffuse Mixed,
Histiocytic, or Undifferentiated Lymphoma

By Richard I. Fisher, Susan M. Hubbard, Vincent T. DeVita, Costan W. Berard, Robert Wesley,
Jeffrey Cossman, and Robert C. Young

Clinical and histopathologic material from 151 cases of
diffuse mixed, diffuse histiocytic, and diffuse undifferen-
tiated non-Burkitt's lymphomas have been reviewed to
determine the factors that predict long-term survival.
Median survival of all patients was 34 mo with 43% alive at
70 mo. Factors associated with a poor prognosis include:
male sex, constitutional symptoms, advanced stage, bone

abdominal mass with gastrointestinal involvement. In
contrast, classification of these patients according to the
histopathologic categories of Rappaport or Strauchen did
not define patient groups with significant differences in
survival, nor did these categories correlate with the
previously described clinical factors. Knowledge of the
distribution of these prognostic factors in any clinical trial

marrow involvement, huge (>10 cm) abdominal r
with gastrointestinal involvement, hepatic involvement,
hemoglobin <12 g/dl, or serum LDH >250 U. The best
prediction of a given patient’s survival was defined by a set
of four variables, which includes sex, symptoms, bone
marrow status, and the presence or absence of a huge

URING THE LAST 15 yr, the results obtained
from the treatment of the aggressive forms of
diffuse lymphomas have improved significantly.
Diffuse histiocytic lymphoma has classically been
selected as the prototype of these aggressive diffuse
lymphomas since it is the most common type. During
the 1960s, 10%—20% of all patients with diffuse histio-
cytic lymphoma were alive at 5 yr.' Radiation therapy
did lead to 30%-50% survival at 5 yr when clinical
stage | patients were treated.” With the advent of
pathologic staging and improved radiotherapeutic
techniques, 70%—80% of stage | patients are now alive
and disease free at 5 yr.**

Patients with more advanced stages of diffuse
histiocytic lymphoma rarely achieved long-term
survival with either radiation therapy or single agent
chemotherapy. The first report that demonstrated that
long-term disease-free survival could be obtained with
combination chemotherapy was published in 1975.°
Subsequently, numerous other authors have demon-
strated that a subset of patients with advanced stages
of diffuse histiocytic lymphoma can achieve long-term
disease-free survival after combination chemothera-
py.*'° In 1977, we analyzed 56 cases of advanced
stage diffuse histiocytic lymphoma to determine what
prognostic factors predicted the success or failure of
combination chemotherapy.'' That study demon-
strated that the determination of the sites of tumor
involvement and extent of tumor mass during the
initial evaluation allow one to accurately predict a
patient’s prognosis.

This study, however, provided no information about
patients with a Rappaport diagnosis of diffuse mixed
or diffuse undifferentiated lymphoma (neither of these
groups is rare). There is considerable histopathologic
overlap between these three diagnoses and, indeed,
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is needed before therapeutic results can be compared. In
addition, such data may define subsets of patients for
whom current therapy is inadequate and conversely those
patients for whom current therapy yields excellent long-
term survival.

disagreement among expert pathologists is not uncom-
mon. Often the subgroups are treated identically.
Recently, several authors have also suggested that
subclassification of these aggressive forms of diffuse
lymphoma on histopathologic criteria may provide
significant prognostic information.'*'"?

Therefore, we have reviewed the clinical history and
pathologic material from 151 patients with all stages
of mixed, histiocytic, and undifferentiated lymphomas
treated at the National Cancer Institute in order to
determine the important prognostic factors influenc-
ing long-term survival. This information should also
enable clinical investigators to determine the
adequacy of current treatment programs for various
subgroups of patients with diffuse lymphoma and
should permit more accurate comparisons of the
results obtained in different clinical trials.

MATERIALS AND METHODS

All patients with diffuse mixed, histiocytic, and undifferentiated
non-Burkitt’s lymphoma treated at the National Cancer Institute
between 1964 and 1977 were evaluated for entry into this study. The
medical records were completely reviewed and interpreted by two of
the authors (R.ILF. and S.M.H.). All pathologic material was
reviewed by the two experienced pathologists (C.W.B. and J.C.) and
a consensus interpretation reached. In order to be included in this
study, the initial pathologic material had to include at least one
biopsy site that contained one of the previously mentioned forms of
diffuse lymphoma. Any biopsy containing areas of nodular lympho-
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ma, in addition to diffuse lymphoma, was considered a nodular
lymphoma and, therefore, not included in this analysis. One-
hundred and fifty-one patients met the above criteria.

The clinical and histologic characteristics of these 151 patients
are shown in Table 1. Sixty-two percent of the patients were male.
The median age was 49 yr with a range from 8 to 74 yr. Only 9% of
all patients were less than 20 yr old. Constitutional symptoms (fever,
night sweats, or loss of 10% of total body weight) were present in
45%. The initial pathologic diagnoses according to the Rappaport
classification' were diffuse mixed, 20%; diffuse histiocytic, 60%;
diffuse undifferentiated non-Burkitt’s, 13%; and unclassifiable
lymphoma, 7%.

Staging procedures were performed at the time of admission, as
defined in prior reports.*™'"'s For this analysis, all staging data were
reinterpreted according to our current criteria for pathologic staging
that have been defined by Chabner et al.'® If an adequate evaluation
of a given organ site had not been performed, then that organ was
considered not evaluable. As outlined by the Ann Arbor Confer-
ence,'” 13% of patients were stage I, 23% stage II, 14% stage III,
and 50% stage 1V.

Initial therapy following referral to the National Cancer Institute
consisted of radiation alone in 37 patients (25%). Involved field or
extended field radiation was given to 29 of the 37 radiation patients,
while the remainder received more extensive fields. Combination
chemotherapy was initial treatment for 93 patients (61%). Of these
93 patients, 14 received cyclophosphamide, vincristine, and predni-
sone (CVP);'® 37 received cyclophosphamide or mechlorethamine,
vincristine, procarbazine, and prednisone (C-MOPP or MOPP);’
and 40 received cyclophosphamide, doxorubicin, vincristine, bleo-
mycin, and prednisone (BACOP).” For patients with stage I or 11
disease, 30/54 (56%) received radiation alone and 11/54 (20%)

Table 1. Clinical and Histologic Characteristics of Patients

With Diffuse Lymphomas
Characteristic Number Percent

Total Patients 151 100
Sex

Males 93 62

Females 58 38
Age (yr)

Less than 20 13 9

20-40 40 26

40-60 70 46

Greater than 60 28 19
Constitutional symptoms*

A 83 55

B 68 45
Histologic diagnosist

Diffuse mixed 31 20

Diffuse histiocytic 91 60

Diffuse undifferentiated non-Burkitt's 19 13

Unclassifiable 10 7
Stage

1 20 13

1} 34 23

] 21 14

v 76 50
Initial therapy

Radiation 37 25

Combination chemotherapy 93 61

Combined modality 16 1

Other 5 3

*Fever, night sweats, or loss of 10% of total body weight.
tAccording to Rappaport classification.
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radiation plus C-MOPP. For the 97 patients with stage III or IV
disease, 83 (86%) received combination chemotherapy, 7 (7%)
received extensive radiation therapy, 5 (5%) received radiation plus
combination chemotherapy, and 2 (2%) received single agents.

Only those patients with no evidence of residual tumor at restag-
ing have been called complete responders. Those in whom there was
a 50% decrease in tumor size and those attaining a complete clinical
remission with microscopic disease present at restaging were consid-
ered partial responders. All other patients were classified as nonre-
sponders.

Survival was calculated from the start of therapy and plotted by
the life table method. Survival curves were analyzed by the general-
ized Wilcoxon test of Gehan'® or the generalized Kruskal-Wallis
test of Breslow.?® Response rates were compared statistically by the
Fisher exact test.' All p values are of the two-sided type. To assess
the relative effect of different prognostic factors on survival, the
proportional hazards model of Cox** was used. A modified forward
stepwise regression method was applied to find the most important
set of factors for predicting survival. Of the prognostic factors found
to be individually important, all subsets of size two are analyzed to
find the best pair, then a stepwise procedure was used to continue. A
backward stepwise regression method was also used to check the
results and gave the same final subset of prognostic factors.

RESULTS

The median follow-up for all patients on the study
now exceeds 6 yr. The actuarial survival for all 151
patients is shown in Fig. 1. Median survival is 34 mo
with 43% of patients alive greater than 70 mo. As
noted in previous studies,'"” only those patients
achieving a complete remission had prolonged
disease-free survival. Fifty-four percent of all patients
achieved a complete remission, and their median
survival has not been reached, with 76% of the
complete responders alive at 70 mo. The median
survival of the 37% of patients who achieved a partial
response and the 9% who had no response are 6 and 7
mo, respectively. Complete response rates according to
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Fig. 1. Actuarial survival curve for all patients with aggressive
forms of diffuse lymphoma.
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PROGNOSTIC FACTORS FOR DIFFUSE LYMPHOMAS

stage were as follows: stage I, 100%; stage I, 56%;
stage 111, 66%; and stage 1V, 38%,

Eight clinical factors, easily determined prior to the
initiation of therapy, can be utilized to predict the
survival of patients with these diffuse lymphomas. The
relationship of the patients’ sex to his survival is shown
in Fig. 2. Survival of female patients exceeded that of
male patients (p = 0.05). Of interest, sex is the only
clinical factor that significantly affected patient
survival without affecting the complete remission rate.
Furthermore, there was no significant association of
females with any particular stage of disease, site of
tumor involvement, or histology.

The presence of fever, night sweats, or weight loss
greater than 10% of the total body weight was asso-
ciated with both a lower complete response rate and
survival. The complete response rate for patients with
constitutional symptoms was 38% compared to 67%
for asymptomatic patients (p < 0.002). Likewise,
median survival for patients with constitutional symp-
toms is 10 mo, while the median for asymptomatic
patients has not been reached (p = 0.002) (data not
shown).

A patient’s initial stage was inversely correlated
with the complete response rate and also survival, as
shown in Fig. 3 (p < 0.002). The only exception is the
fact that patients with stage Il disease had a lower
complete response rate and survival than those
patients with stage III lymphoma. This fact is
partially explained by the inclusion of 5 patients with
huge abdominal masses involving the gastrointestinal
tract in the stage Il category. These patients had a
poor prognosis and will be discussed later.

Although only 15% of all evaluable patients had
bone marrow infiltration with malignant lymphoma,

TOTAL JER2
93 56 O MALE )
S8 24 O FEMALE

P<0.05

ROPORTION SURVIVING
n
?
’
'
i
t
|

(S i Load e .
o i8 36 54 7 90 108 126 144 162 180
MONTHS

Fig. 2. Survival of all patients according to their sex.
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Fig. 3. Survival of all patients according to their stage.

the prognosis of these patients was extremely poor.
The complete response rate was only 9% for patients
with bone marrow infiltration versus 62% for all other
patients without marrow lymphoma (p < 0.002). As
shown in Fig. 4, median survival drops from 51 mo for
all other patients without marrow involvement to 6 mo
for patients with it (p < 0.002). This detrimental
effect of bone marrow involvement was also present in
the subset of patients with diffuse histiocytic lympho-
ma. No other histologic category had sufficient
numbers of patients with marrow involvement to be
analyzed independently.

The prognosis of patients with huge abdominal mass
and gastrointestinal involvement is shown in Fig. 5.
For this analysis we have again defined a huge abdom-
inal mass as one greater than 10 cm in diameter."
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Fig. 4. Effect of bone marrow involvement on survival.
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Fig. 5. Effect of huge abdominal mass with gastrointestinal

involvement on survival.

Although only 10% of all evaluable patients actually
had a huge abdominal mass with gastrointestinal
involvement, their complete response rate of 7% and
median survival of 6 mo were significantly less than
that of all other patients (60% and 51 mo, respectively,
p = 0.002). We have previously reported that both
gastrointestinal involvement and huge masses appear
to adversely affect the survival of patients treated with
combination chemotherapy.'' In the present study
with a larger number of patients, we found that only a
huge abdominal mass with gastrointestinal involve-
ment adversely affects prognosis. We cannot demon-
strate that gastrointestinal involvement without a huge
abdominal mass or huge masses in other sites are
important prognostic factors. The poor prognosis of
these patients with huge abdominal masses and gastro-
intestinal involvement could also be demonstrated in
the subset of patients with diffuse histiocytic lympho-
ma. There were insufficient numbers of these patients
in other histologic categories to analyze them indepen-
dently.

Involvement of the liver by these forms of diffuse
lymphoma also adversely affects the prognosis. Twelve
percent of evaluable patients had documented hepatic
parenchymal involvement. Of these patients, 25% had
a complete response, and median survival was 6 mo.
This is significantly worse than the results from all
other patients without liver invovement, i.e., 59% and
51 mo, respectively (p = 0.01).

In this analysis, we were unable to demonstrate that
other common sites of extranodal involvement with
diffuse lymphomas, such as the skin, lung, bone,
spleen, or central nervous system, resulted in a signifi-
cantly lower survival.

The patient’s initial hemoglobin level predicted

FISHER ET AL.

response to therapy and survival. Patients whose
hemoglobin was less than 12 g/dl had a 41% complete
response rate and 10 mo median survival compared to
63% and 71 mo for patients whose hemoglobin was
greater than or equal to 12 g/dl (p <0.002).

Finally, patients’ initial serum LDH (lactic dehy-
drogenase) values provided useful prognostic informa-
tion. Patients with an LDH greater than 250 U had a
39% complete response rate and a median survival of
13 mo. In contrast, patients with a normal LDH, i.e.,
less than 250 U, had a 74% complete response rate and
a median survival that was not reached with 57% of
the patients alive at 70 mo (p = 0.003).

The patients could also be analyzed to determine
whether these seven clinical factors were as important
in patients with localized disease (stage I or II) or
advanced disease (stage I1I or I'V). When comparisons
were made among stage 111 and 1V patients only, sex,
symptoms, marrow involvement, huge abdominal
masses with gastrointestinal involvement, LDH, and
hemoglobin all significantly affected survival. Liver
involvement was also associated with a lower survival,
although this difference did not reach statistical signif-
icance (p = 0.10). Obviously, bone marrow or liver
involvement caused the patients to be classified as
stage IV and thus were not found in stages I or Il
patients. Of the remaining factors, only symptoms and
huge abdominal masses with gastrointestinal involve-
ment were predictive of lower survival for stage I or 11
patients. Sex and level of LDH or Hgb did not statisti-
cally predict survival for stage I or 11 patients.

In addition to the clinical factors discussed
previously, we have attempted to determine whether
histopathologic subclassification of these diffuse
lymphomas provides additional useful prognostic
information. Survival of all patients, according to the
Rappaport classification, is shown in Fig. 6. Although
the prognosis worsens from diffuse mixed to diffuse
histiocytic to diffuse undifferentiated lymphoma,
there is no significant difference among the categories
(p=0.27).

In 1978, Strauchen et al. proposed a new histo-
pathologic system of classifying patients with these
types of diffuse lymphoma.'?> The authors retrospec-
tively reviewed a series of 66 cases and divided the
patients into the five categories: large cleaved, large
noncleaved, mixed follicular center cell, blastic, and
pleomorphic pyroninophilic. In the initial report, this
classification appeared to delineate good, interme-
diate, and poor prognostic groups. The pathologic
material from this initial report has been re-reviewed
by one of the original authors (C.W.B.). In only 67%
of the cases were the original interpretations reproduc-
ible. This classification was then applied to the larger
series of 151 cases. The results are demonstrated in
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Fig. 6. Survival of the aggressive forms of diffuse lymphomas
according to the classification of Rappaport.

Fig. 7. Although the curves appear in the same order
as described in the initial report, Strauchen’s catego-
ries do not separate these patients into significantly
different prognostic groups (p = 0.16). In addition,
none of Strauchen’s categories correlated with the
previously described clinical prognostic factors.

A multifactor Cox regression analysis was
performed to delineate the relative strength of any of
these eight clinical prognostic factors while taking into
account the contribution of all the other factors listed
above. Because each of the eight variables was individ-
ually highly predictive of survival, it was not possible
to unequivocally define the exact order of importance
of each of these factors. Moreover, the model may give
equal weight to a factor that is strongly predictive for
poor survival but present in relatively few patients and
a factor that is associated with a moderate decrement
in survival but is present in a larger proportion of the
population. However, the best prediction of the
patient’s course was achieved using a set of four
prognostic variables that defined the patient’s status in
regard to bone marrow, huge abdominal masses with
gastrointestinal involvement, symptoms, and sex.

CONCLUSIONS

We have studied the factors that predict long-term
survival in patients with diffuse mixed, histiocytic, or
undifferentiated non-Burkitt’s lymphoma in a retro-
spective review of 151 patients who have been followed
for a median time in excess of 6 yr. Indeed, improved
results have been obtained during the last 15 yr, since
43% of all patients are alive at 70 mo. Eight clinical
factors that can be determined prior to the initiation of
therapy adversely affected the prognosis. They

49

include: (1) male sex; (2) constitutional symptoms; (3)
advanced stage; (4) bone marrow involvement; (5)
huge abdominal masses with gastrointestinal involve-
ment; (6) liver involvement; (7) hemoglobin less than
12 g/dl; and (8) serum LDH greater than 250 U.
These clinical factors, with the exception of sex, all
affected the survival of patients because fewer
complete remissions were achieved. Indeed, there was
no evidence that the survival of patients with poor
prognostic factors who achieved a complete remission
was less than that of other complete responders. This
once agains emphasizes the concept that improved
survival of patients with diffuse lymphoma will result
when larger numbers of complete remissions are
obtained.

In contrast to these clinical factors, histopathologic
subclassification of these patients according to the
systems proposed by Rappaport'® or Strauchen'? did
not add significant additional prognostic information.
In fact, the interpretations established by the
Strauchen system were not satisfactorily reproducible.
Armitage et al. used a similar classification scheme
and applied it to patients with a Rappaport diagnosis
of diffuse histiocytic lymphoma.'* They reported an
86% concurrence rate between two pathologists read-
ing the slides independently but did not determine the
reproducibility of a given pathologists’ reading. The
survival of patients with four of the subcategories was
identical but inferior to the group with large
noncleaved cells. Whether other histopathologic clas-
sifications can provide prognostic information compa-
rable to or greater than that provided by the clinical
factors remains to be determined.

Although we initially had hoped that we could place
the prognostic factors in sequential order of impor-
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Fig. 7. Survival of the aggressive forms of diffuse lymphomas
according to the classification of Strauchen.
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tance by use of a Cox regression model, this goal was
not possible. Part of the difficulty could be attributed
to the fact that the regression model may give equal
importance to two types of factors—one that is present
in very few patients but has devastating impact, and a
second one that may be present in about half of the
patients but has only moderate negative impact.
Nevertheless, when a patient’s status was defined in
regard to sex, symptoms, bone marrow involvement,
and huge abdominal masses with gastrointestinal
involvement, no other clinical variable provided signif-
icant additional prognostic information.

No truly comparable analysis of the factors predict-
ing long-term survival in these diffuse lymphomas has
been published. Our previous analysis dealt only with
advanced stages of diffuse histiocytic lymphoma
treated with intensive combination chemotherapy.'
Stage 1V disease, bone marrow involvement, gastroin-
testinal involvement, and a tumor mass greater than
10 cm in diameter in a single location were found to be
poor prognostic factors. These factors are also impor-
tant in the current study, although we can now demon-
strate that it is a huge abdominal mass with gastroin-
testinal involvement that is important, not a huge mass
in another site or a gastrointestinal involvement with-
out a huge abdominal mass.

Cabanillas et al. studied the factors that influenced
response and survival in patients with advanced stages
of non-Hodgkin’s lymphoma (approximately half
nodular and half diffuse) treated with the less inten-
sive combination chemotherapy, cyclophosphamide,

FISHER ET AL.

vincristine, and prednisone.? Factors that influenced
prognosis included tumor bulkiness, prior therapy,
nodular or diffuse pattern of growth, hemoglobin level,
and presence or absence of constitutional symptoms.
These results certainly are consistent with our findings
when one notes that patients with prior treatment and
those with nodular lymphoma were not part of our
anlaysis. In addition, in the M.D. Anderson study,
bone marrow biopsy and liver biopsy were not
routinely performed, and serum LDH levels were not
analyzed. Ferraris et al. have reported that an elevated
serum LDH was a poor prognostic factor in all types of
non-Hodgkin’s lymphomas® and Arseneau reported
similar results in Burkitts’ lymphoma,? but otherwise
there has been limited investigation of prognostic
factors.

Numerous clinical trials are currently in progress
throughout the world in an attempt to improve the
therapy of diffuse lymphomas. In order to compare
these regimens, it is important to know the distribution
of clinical prognostic factors present in a given trial
and the complete response rate for each category of
patients. This is especially important since one can
easily predict that differences in the prognosis of
patients entering a given study could be of the same
order of magnitude as the differences observed
between two therapeutic modalities. Finally, it may
now be appropriate to attempt to develop new treat-
ment strategies for some patients with diffuse lympho-
mas—specifically those patients in whom we can
prospectively predict poor therapeutic results.
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