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Abstract

The clinical utility for establishing the immune phenotype in
patients with non-Hodgkin's lymphoma is controversial. To
help resolve this dilemma, we studied 104 consecutive patients
with diffuse large cell lymphoma, the most commonsubtype of
potentially curable non-Hodgkin's lymphomas. The presence
or absence of the human class II histocompatibility antigen
was determined using the monoclonal antibody anti-HLA-DR
(Ia), and the results correlated with pretreatment clinical fea-
tures and survival. We found that eight HLA-DR negative
patients had similar pretreatment clinical characteristics com-
pared with 96 HLA-DR positive patients, but HLA-DR nega-
tive patients had a significantly shorter survival duration com-
pared with HLA-DR positive patients (P = 0.003 log-rank).
The median survival of the HLA-DR negative patients was 0.5
years compared to 2.8 yr for the HLA-DR positive patients.
No HLA-DR negative patient survived beyond 1.5 yr. A multi-
variate analysis, adjusting for prognostic factors of known
clinical significance, confirmed the importance of HLA-DR as
a prognostic factor (P = 0.016). Weconclude that determining
the presence of HLA-DR is a relatively simple pretreatment
study that identifies a small but important group of patients
who are not curable using currently available combination
chemotherapy.

Introduction

All patients with diffuse large cell lymphoma (DLCL),' the
most common subtype of intermediate grade non-Hodgkin's
lymphoma (NHL) (1), currently receive the same initial
chemotherapy resulting in cure for 30% and eventual relapse
and death for 70% (2). Although patients with DLCL appear
histologically similar, the disease is heterogeneous with regard
to clinical course and survival outcome. In an effort to more
accurately predict outcome prior to treatment for patients with
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1. Abbreviations used in this paper: CVP, cyclophosphamide, vincris-
tine, and prednisone; DAB, diaminobenzidine tetrahydrochloride;
DLCL, diffuse large cell lymphoma; LFA-1, lymphocyte function-as-
sociated antigen; NHL, non-Hodgkin's lymphoma.

DLCL, investigators have explored the potential prognostic
value of determining the immune phenotype of these NHLs.
The results of those efforts are inconclusive with some studies
showing no prognostic value (3-5) and others suggesting utility
for determining the immune phenotype of DLCL(6-8). These
disparate results may be related to any of several problems of
past study designs including; small numbers of patients stud-
ied, comparisons between heterogenous histologic subgroups,
and selection of monoclonal antibodies having little biological
significance.

In 1987, Clayberger et al. demonstrated a correlation be-
tween loss of lymphocyte-function-associated antigen (LFA- 1)
and histologic grading of NHL (9). Furthermore, patients
lacking LFA-l seemed to relapse and fail therapy more often
than patients expressing LFA-1. The authors speculated that
the selective loss of molecules involved in the process of cell-
cell interaction might allow the disruption of the immune net-
work and expansion of the malignant cells. To test that hy-
pothesis, we chose to study HLA-DR (Ia), a class II human
histocompatibility antigen, also thought to be essential for
cell-cell interactions (10). In an attempt to obviate some of the
problems of past reports and to further explore the significance
of antigens relevant to cell-cell interaction, we studied 104
consecutive patients with a single morphologic subtype of
NHL(DLCL) treated over a 10-year period and found that the
absence of HLA-DR (Ia) identifies a group of patients with an
extremely short survival duration who do not benefit from
currently available potentially curative chemotherapy.

Methods

From 1978 to 1987, 115 consecutive patients with the initial diagnosis
of DLCL were prospectively accrued on study and evaluated at the
Arizona Cancer Center. Our analyses exclude 10 patients whose tissue
specimens were inadequate for detailed immunologic study, and 1
patient who had an indeterminate result, leaving 104 patients for
study. Weused a previously described immunohistochemical method
(6) employing primary mouse antihuman monoclonal antibodies,
biotin conjugated second stage, avidin-horseradish peroxidase, and the
chromagen diaminobenzidine tetrahydrochloride (DAB) as a detec-
tion agent on snap-frozen tissue sections. Weemployed the mono-
clonal antibody anti-HLA-DR (Becton Dickinson, Mountain View,
CA) to detect the human class II histocompatibility antigen, HLA-DR
(Ia). The extent of disease was determined using pretreatment clinical
data obtained from physical examination, routine blood counts and
chemistries, bone marrow biopsy, chest radiograph, and either a com-
puted tomography (CT) scan of the abdomen or lymphangiogram.
Patients were assigned a clinical stage according to the Ann Arbor
system (1 1).

Wedefined a complete remission as the disappearance of all disease
that was present at the initiation of treatment. Survival was calculated
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from the date of diagnosis to the date of death (any cause) or last
contact. Survival curves were estimated by the Kaplan and Meier
method, and comparisons between curves were based on the log-rank
and Gehan's generalized Wilcoxon tests (12). Cox's proportional haz-
ards model was used to assess the effect of HLA-DR on survival after
adjusting for relevant prognostic factors (12). All tests were two tailed.
All patients are included in the survival analysis regardless of the treat-
ment received or cause of death.

Treatment consisted of potentially curative doxorubicin-contain-
ing combination chemotherapy in 84% of patients as previously de-
tailed (13) including the CHOPregimen in 55%, CHOPplus irradia-
tion in 15%, ProMACE-CytaBOM in 6%, MACOP-Bin 5%, and m-
BACODin 4%. 16% of patients received palliative treatment including
CVP(cyclophosphamide, vincristine, and prednisone) in 4%, irradia-
tion alone in 4%, surgery followed by irradiation in 2%, and no therapy
in 5%.

Results

The clinical characteristics of the 104 patients are summarized
in Table I. In general, the clinical variables are similar between
96 HLA-DR positive patients and 8 HLA-DR negative pa-
tients. Wenote some differences including an older median
age for the HLA-DR negative group compared to the HLA-
DRpositive group (69.3 yr vs. 56.3 yr, respectively), a lower
proportion of males in the HLA-DR negative group (62.5 vs.
37.5%), and a higher frequency of systemic symptoms (B
symptoms) in the HLA-DR negative group (62.5 versus
41.7%). Importantly, the proportion of patients receiving cura-
tive treatment (doxorubicin-containing multiagent chemo-
therapy) and the proportion achieving a complete remission
are similar.

Survival was significantly different between the two groups
(Fig. 1, log-rank P = 0.003, Wilcoxon P = 0.006). The median
survival of the HLA-DR negative patients was 0.5 yr com-
pared to 2.8 yr for the HLA-DR positive patients. No HLA-

Table I. Clinical Characteristics of 104 Patients with Diffuse
Large Cell Non-Hodgkin's Lymphoma (HLA-DR Positive Versus
HLA-DR Negative Phenotypes)

HLA-DR (la) HLA-DR (la)
Positive (n = 96) Negative (n = 8)

Characteristic No. (%) No. (%)

Age: Median 56.3 yr 69.3 yr
range [12-86] [20-73]

Age: .65 yr 33 (34.4) 5 (62.5)
Sex: Males 60 (62.5) 3 (37.5)
Stage I or II 29 (30.2) 2 (25.0)

III or IV 67 (69.8) 6 (75.0)
B symptoms 40 (41.7) 5 (62.5)
Tumorbulk: 10cm 20 (21.3) 2 (25.0)
LDH: .225 39 (60.0) 3 (60.0)

>225 26 (40.0) 2 (40.0)
Not performed 31 3

Extranodal disease 82 (85.4) 6 (75.0)
Curative treatment 80 (83.3) 7 (87.5)
Complete response 56 (60.2) 5 (62.5)
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Figure 1. Survival for 104 consecutive patients with diffuse large cell
lymphoma comparing 96 HLA-DR positive patients (Ia+) to 8
HLA-DR negative patients (Ia-).

DR negative patient has survived beyond 1.5 yr. Because B
symptoms and age are known predictors of survival, both fac-
tors were included in a multivariate analysis with HLA-DR.
After adjustment, HLA-DR remained a major independent
prognostic factor for survival (P = 0.016).

Discussion

This study of a single histologic subtype of NHLsuggests that
patients with an immune phenotype that lacks the HLA-DR
(Ia) antigen comprise a subgroup who are not curable using
currently available combination chemotherapy. In fact, the
survival estimates of the HLA-DR negative patients appear
worse than those achieved using radiotherapy alone as re-
ported by Jones et al. in 1973 before the availability of poten-
tially curative combination chemotherapy (14).

Preliminary results from two other groups seem to support
this finding (15, 16). Kluin et al. noted an adverse effect on
survival for 6 HLA-DR negative patients compared with 129
HLA-DR positive patients having NHL of B-cell lineage in-
cluding all 10 Working Formulation histologic subtypes (I5).
In that study the median survival for HLA-DR negative pa-
tients was 5 mo. Hart et al. noted that the presence of HLA-
DR conferred a significant survival advantage on patients
among 106 patients with DLCL (P < 0.01) (16). In this latter
study, the number of HLA-DR negative patients and the me-
dian survival were not noted.

The utility of establishing the immune phenotype for pa-
tients with NHL remains controversial. Most prior studies
have explored the importance of determining the B-cell versus
T-cell groups or the presence versus absence of surface immu-
noglobulins (3-8). More recent trials have explored additional
surface and nuclear antigens using newer monoclonal antibod-
ies with some success including the activation factors, trans-
ferrin receptor (17), and HLA-DR (15, 16), and proliferation
antigens such as Ki-67 (18, 19). These recent studies, together
with the current report, present a cogent argument to prospec-
tively test the prognostic value of the immune phenotype in
NHL including adequate numbers of patients with a single
histologic subtype. Furthermore, the current study supports
the hypothesis that cell-cell interactions may be an essential
prerequisite for cure of NHLand the loss of either LFA-1 (9)
or HLA-DR may impair cytotoxic tumor infiltrating lympho-
cyte response (10). In that circumstance, successful treatment
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outcome may necessitate restoration of tumor antigenicity and
tumor histocompatibility antigen expression. Since alpha and
gammainterferons are known to stimulate HLA-DR expres-
sion (20), restoration of antigenicity may be effected with those
cytokines, and future treatment strategies may require the ad-
dition of cytokines to chemotherapy.
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