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Abstract
Grey Zone Lymphoma (GZL), with features intermediate between classical Hodgkin lymphoma (cHL) and diffuse large B-cell 
lymphoma (DLBCL), is a new entity with limited reported data.  A MEDLINE search through July 2013 identified 39 cases of GZL 
and two additional cases were added from our institution. Comparison of complete remission (CR) rates between ABVD and CHOP-
based regimens was performed using Fisher’s exact test. The median age of presentation was 33.5 years with a male predominance 
(59%), mediastinal involvement (89%), and early stage disease (75%).  Patients treated with CHOP-based regimens achieved higher 
CR rates compared to initial ABVD-based regimens (80% vs. 0%;p=0.01). The 2-yr OS was 87% with a median OS that was not 
reached. Our review indicates this lymphoma subtype to have a high incidence of early stage presentation, mediastinal involvement, 
B symptoms and overall better outcomes with CHOP-based regimens. Additional studies are warranted to further study this disease.  
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Introduction

 Non-Hodgkin lymphomas (NHL) are a group of 
clonal lymphoid neoplasms that arise from either progenitor or 
mature B- or T-cells. In the United States, NHL is the fifth most 
common malignancy and the sixth most common cause of 
cancer-related death[1].  B-cell lymphomas account for the 
majority of NHL cases worldwide, and diffuse large B-cell 
lymphoma (DLBCL) is the most common histological 
subtype, accounting for roughly 25% of cases[2,3]. It has become 
increasingly apparent that DLBCL is a heterogeneous group 
with variable clinical and biological behavior and recent efforts 
have been made to further sub-classify this entity[4, 5].  

 World Health Organization (WHO) classification of 
Tumors of the Hematopoietic and Lymphoid Tissues serves 
as the gold standard for categorization of various hematolog-
ical malignancies and uses clinical information, morphology,  
cytogenetics and  immuno phenotyping for further sub-
classification.  In 2008, the WHO proposed new entities to 
further sub-classify lymphomas with overlapping features. 
These are termed B-cell lymphoma, unclassifiable with features 
intermediate between “DLBCL and either classical Hodgkin 

lymphoma (cHL) or Burkitt lymphoma (BL)[3]. These entities 
were not clearly classified previously in the literature, being 
designated as “Grey Zone Lymphomas (GZL)” making 
conclusions about their clinical behavior and best management 
strategy difficult. 

 The B-cell lymphoma, unclassifiable with features 
intermediate between DLBCL and cHL, raises challenging 
treatment considerations.  DLBCL is treated with combination 
chemo immunotherapy usually consisting of cyclophospho-
mide, doxorubicin, vincristine and prednisone (CHOP), along 
with anti-CD20 monoclonal antibody rituximab[6]. Treatment 
for cHL generally requires a different combination chemother-
apy regimen, which most commonly includes doxorubicin, 
bleomycin, vinblastine and dacarbazine (ABVD), with or without 
radiation therapy depending on disease stage[7, 8]. With the newly 
proposed entity of B-cell lymphoma, unclassifiable with features 
intermediate between DLBCL and cHL, no current consensus 
exists in terms of the optimal management strategy. We aimed to 
review the literature of all reported cases of this entity to better 
define its presenting clinical characteristics, outcome to therapy 
and prognosis. 
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Materials and Methods

 A comprehensive MEDLINE search was performed 
through July 2013 using key words “gray zone” or “grey zone” 
or “unclassifiable or indeterminate” and “lymphoma”. Cases 
were included in the analysis if they met the pathological defi-
nition of B-cell lymphoma, unclassifiable with features interme-
diate between DLBCL and cHL as defined by the WHO criteria, 
based on morphological and immunophenotypic pattern.  Cases 
without primary pathological immunophenotypic information or 
primary clinical patient data were excluded. 

 Our search yielded a total of 554 abstracts. All abstracts 
were reviewed to determine relevancy and 45 articles met study 
criteria for additional comprehensive review to identify individ-
ual cases. From these, a total of 39 unique cases were identified 
from 8 articles[9-16], along with two additional cases from our 
local institution, for total number of cases of 41. Strict patho-
logical eligibility criteria was implemented, using morphologi-
cal and immunophenotypic data, and pathological review of the 
reported immuno histochemical pattern was conducted by our 
staff hematopathologist(DOT) to insure compatibility with a di-
agnosis of GZL per the WHO criteria. 

 Baseline demographic data were collected along with 
clinical presentation, stage, and pathological data including mor-
phology, immunophenotype pattern and EBV status. Treatment 
data, if available, were also collected and comparison of com-
plete remission (CR) rates between ABVD and CHOP-based 
regimens were performed using Fisher’s exact test[17]. P values 
of <0.05 were considered statistically significant. Overall sur-
vival (OS) was defined as the time elapsed between lymphoma 
diagnosis and death or last follow-up, and was estimated using 
the Kaplan-Meier method[18].Statistical analysis was performed 
using MedCalc Statistical Software version 13.1.0 (MedCalc 
Software bvba, Ostend, Belgium, 2014).

Results

Age (years) 33.5 (range 13-85)

Sex    Male 59% 

          Female 41% 

Early stage (I or II) 75%

B symptoms 77%

Mediastinal Involvement 89%

Morphology Reed Sternberg cells (68%)

EBV positive 41%

Immunophenotype

       CD20 90%

       CD30 95%

       CD15 63%

       CD45 73%

       CD79a 100%

       PAX5 100%

       OCT2 89%

       BOB1 72%

Table 1:  Baseline Characteristics

 Patient demographic data are presented in Table 1. The 
median age of presentation was 33.5 years (range 13-85 years) 
with a slight male predominance (59%). Clinical data were 
available for review for 20 of the 41 patients. B symptoms were 
present in 77% of cases and 75% presented with an early stage (I 
or II). Mediastinal lymphadenopathy was the most common site 
of disease and was present in 89% of cases. 

 Pathological data was noted for a majority (68%) 
of patients having a morphological appearance of cHL with 
Reed-Sternberg cells.  Immunophenotype pattern revealed a 
high rate of CD20 (90%) and CD30 (95%) positivity while only 
63% were CD15 positive (Table 1). Of the 22 patients who were 
assessed for EBV status based on EBER and/or LMP1 expres-
sion, 9 (41%) were positive. 
 
 Treatment pattern is summarized in Table 2. Patients 
were either treated with initial cHL regimens (BEACOPP, 
ABVD) or DLBCL regimens (CHOP, EPOCH, with or without 
rituximab). Seven patients received initial treatment with AB-
VD-based regimens, of which four (57%) did not respond and 
three (43%) achieved a partial response (PR). There were no re-
ported CRs.  Of the seven patients treated with CHOP-based 
regimens, five had clinical outcome data available. Four patients 
(80%) achieved a CR and one (20%) achieved a PR (Fisher’s 
for CR rate P=0.01). All patients that achieved CR after CHOP-
based regimens received consolidation radiation therapy. Seven 
patients underwent an autologous stem cell transplantation, of 
which there were two reported relapses within the first 6 months. 
Survival data were available in 15 (37%) patients. The median 
follow-up for the entire cohort was 15 months and the 2-yr OS 
was 87% with a median OS that was not reached (Figure 1).

Table 2: Treatment Outcomes

PR CR ORR  P value 

CHOP-like (n=5) 1 4   100% 0.05

ABVD (n=7) 3 0 43%

Figure 1.  Kaplan-Meier Overall survival (OS) estimate for 15 patients with 
Grey Zone Lymphoma (GZL) – B-cell lymphoma, unclassifiable with features 
intermediate between classical Hodgkin Lymphoma (cHL) and Diffuse Large 
B-cell Lymphoma (DLBCL) treated with chemotherapy. 
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Discussion

 B-cell lymphoma, unclassifiable with features interme-
diate between DLBCL and cHL, is a relatively new entity per the 
latest WHO classification. Due to its rarity, there is little reported 
on clinical data, therapy and outcomes. We performed a compre-
hensive literature review to identify individual cases to better 
understand the clinical characteristics and natural history of this 
rare lymphoma subtype. 

 Our results reveal several important points. First, it ap-
pears that the majority of patients with this entity present with 
early stages, mediastinal involvement and B symptoms. There-
fore, one’s suspicion for this rare entity should be heightened 
when encountering a patient with the classic immunophenotype 
of this GZL and these presenting clinical characteristics.

 Second, it appears that treatment of this entity with 
CHOP-like regimens appear to have better outcomes as the 
reported CR rates are higher than with ABVD-based 
regimens. Given the proclivity of this lymphoma to involve the 
mediastinum and its poor response to cHL regimens, one can 
speculate that many of these patients may have been previously 
inappropriately classified as refractory cHL Nonetheless, 
it is of interest that outcomes for these patients seem to be 
improved with CHOP-like regimens as opposed to ABVD-based 
regimens. Although, the numbers of patients analyzed in this 
study for treatment response were small and the conclusion 
might be spurious, this result remained statistically significant 
and is a novel finding worth of further investigation. 

 Of note, all patients who achieved a CR after CHOP-
like regimens were consolidated with radiation therapy, which 
may be important in the management of this disease. However, 
the role of radiation therapy in this disorder will have to be fur-
ther defined in larger studies.

 The role of rituximab in this disease is intriguing and 
deserves further study as most of these lymphomas are CD20 
positive. However, rituximab use was not universal and was 
used in less than half (3/7) of the patients treated with CHOP-
like regimens.  Therefore, from this data set it is not possible to 
make conclusions on the benefit of rituximab in this lymphoma 
subtype.  Furthermore, it is unclear if the addition of rituximab 
to ABVD-based regimens would improve disease outcomes. 
Also, it is noteworthy that this review revealed that this rare 
lymphoma subtype is almost always CD30 positive, lending to 
the possible role of brentuxima bvedotin in future study of these 
patients.

 Lastly, the rate of EBV positivity was high in our analy-
sis.  EBV positivity is seen in 20-50% of cHL in North American 
and European reports[19]. EBV has also been reported infrequent-
ly in DLBCL although with higher rates in immuno compro-
mised patients and in the elderly[20]. The finding of EBV posi-
tivity in this GZL subtype has been reported by other authors[10]; 
however, the high incidence EBV positivity in this analysis adds 
evidence that this GZL could be included onto a growing list of 
EBV-associated lymphomas. However, the implications of this 
association are unclear at this point.  

Our study has several limitations. First, while the retrospective 
nature of this study allows for better disease characterization and 
comprehension, it does limit widespread conclusions regarding 
treatment outcomes. Second, despite a comprehensive literature 
search, the number of reported cases was small, possibly indi-
cating the rarity of this newly defined disease entity. Lastly, due 
to the literature review nature of this study, no central review 
of pathology was undertaken which also is a limitation of this 
analysis.  However, given the rarity of this entity, large trials 
with central pathology reviews may be challenging to perform.

 In conclusion, B-cell lymphoma, unclassifiable with 
features intermediate between DLBCL and cHL, is an evolving 
entity with limited clinical data. Our study reveals a high inci-
dence of early stage presentation, mediastinal involvement, B 
symptoms and EBV positivity. CHOP-like regimens appear to 
have more favorable outcomes when compared to ABVD-based 
regimens.  Prognosis of this rare lymphoma subtype, however, 
appears favorable.  Future larger studies are needed to validate 
these results.
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