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Abstract

Background: Nodular sclerosis Hodgkin lymphoma (NS-HL) is the most common subtype
of HL and usually has a good prognosis. A variant of NS, the syncytial variant (SV) has well-
established histopathologic features but little is known about its clinical behavior. Small
case series have suggested that SV patients present with advanced disease and have a
comparatively aggressive course. The objective of this study was to determine the clinical

characteristics and outcome of SV patients

Methods: A total of 167 adult patients with NS-HL including 43 patients with SV and 124
patients with typical NS (t-NS] were included in our analysis following institutional review
board (IRB) approval. The Kaplan-Meier method was used to calculate the progression-free
survival (PFS) and overall survival (0S]). Log-rank test was used to determine the differences

in survival.

Results: Of the 167 patients, 43 were confirmed as SV based on morphology and
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immunophenotype. Doxorubicin, bleomycin, vinblastine and dacarbazine (ABVD) was the most
frequent induction regimen administered in 91% of all patients. The rate of complete response
(CR) in the SV group was 74% versus 87% in the t-NS group (p = 0.05). At 49 months follow up,
the PFS was 17 months in the SV group and not reached in the t-NS group [p < 0.0001; hazard
ratio (HR) = 3.695; 95% confidence interval (Cl) = 3.0, 11.07]. The median OS was not reached

in both groups (p = 0.32).

Conclusions: Our results show that SV histology represents a poor risk group with lower CR
rate and shorter PFS and this should be considered in the risk stratification of classical HL

patients.
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Introduction

Approximately 9000 cases of classical Hodgkin
lymphoma (cHL) are diagnosed each year in the
United States. CHL is a lymphoid malignancy
characterized by the presence of Hodgkin Reed
Sternberg (HRS) cells in a background of inflam-
matory infiltrate [Swerdlow, 2008]. Advancements
in chemotherapy and radiation fields have
improved the long-term survival of patients of
cHL. Using the current standard risk stratification
methods and treatment regimens, more than 85%

of patients with early stage cHL will be cured of
the disease [Kuruvilla ez al. 2011; Ansell, 2014].
The 5-year overall survival (OS) is 95% for early
stage and 82% for advanced disease but long-term
toxicity remains a concern in survivors.

The identification of higher-risk subgroups can
potentially guide alternative treatment strategies
for these patients, including the incorporation of
newer agents, with the goal to increase the cure
rates and avoid long-term toxicities.
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Figure 1. Histopathologic distinction of SV and NS-HL (a) High power (40X] hematoxylin and eosin stain in SV
HL, (b) High power (40x) CD30 immunostain outlining the HRS cells in sheets in SV HL.
HL, Hodgkin lymphoma; HRS, Hodgkin Reed Sternberg; NS-HL, nodular sclerosis Hodgkin lymphoma; SV, syncytial variant.

Overall, four subtypes of cHL have been
described, largely based on the characteristics
of the background inflammatory infiltrate and
fibrosis. These include nodular sclerosis (NS),
mixed cellularity, lymphocyte rich, and lym-
phocyte- depleted HL. The immunophenotype
and the genetic features of these subtypes are
identical but they differ in their clinical behav-
ior and frequency of Epstein—Barr Virus (EBV)
association [Weiss et al. 1987; Swerdlow,
2008]. Mixed cellularity and lymphocyte-
depleted subtypes are more commonly associ-
ated with EBV.

NS-HL is the most common subtype of HL. and
accounts for about 70% of cHL cases [Pileri
et al. 2002]. It is characterized by the presence of
thick interlacing collagen bands that separate the
cellular portion of the infiltrate into discrete
nodules. A variant of NS known as the syncytial
variant (SV) of NS-HL was first well described
with immune confirmation in the 1980s
[Strickler er al. 1986]. SV represents 5-16% of
all cases of NS based on data from small studies
[Strickler er al. 1986; Ben-Yehuda-Salz ez al
1990]. It is characterized by the presence of
HRS cells in cohesive sheets and clusters. This
variant may be mistaken for metastasis of carci-
noma, melanoma or large cell lymphoma by
morphology, and immunohistochemistry helps
in the differential diagnosis.

While SV is a well-characterized pathologic entity,
the data for the clinical behavior of this subset of
cHL are limited. Earlier studies that examined
the prognostic significance of grading of NS-HL
based on the British National Lymphoma
Investigation (BNLI) criteria [Bennett ez al. 1981;
MacLennan er al. 1989] showed grade II to be
associated with a poorer prognosis [MacLennan
et al. 1989; Wijlhuizen et al. 1989; Ferry er al
1993]. Others discussed the significance to be less
in the era of combination chemotherapy [van
Spronsen er al. 1997]. The BNLI criteria for
grading of NS-HL are based on three patterns:
(1) degree of cellularity of the nodules; (2) the
amount of sclerosis; and (3) the number and
atypical neoplastic cells. The SV usually belongs
to grade II due to the number of atypical cells.
However, most grade II cases are not SV, even
those based on increased HRS cells, because
grade II requires a number of tumor cells but not
necessarily cohesive and confluent distribution
(Figure 1). There is a suggestion that along with
its unique morphology, SV has distinct clinical
manifestations often presenting with bulky medi-
astinal mass, B symptoms and advanced stage at
diagnosis [Ben-Yehuda-Salz et al. 1990]. Based
on previous small case series, SV may represent
an adverse histopathological prognostic factor
portending a more aggressive course [Darabi
et al. 2015]. In the present study, we evaluated
the clinical features, response to treatment and
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outcome of patients with SV and further com-
pared them with typical NS (t-NS). To our
knowledge, this is the largest study describing the
disease characteristics and outcome in SV patients
published in English literature.

Materials and methods

Patient selection

After obtaining institutional review board (IRB)
approval, we identified 167 patients with NS-HL
evaluated at Vanderbilt University Medical
Center, TN, USA between 1995 and 2014.
Patients were at least 18 years of age with pathol-
ogy confirmation of NS-HL reviewed by a
pathologist at our institution. These patients
were followed from the time of diagnosis to the
date of last follow up or death. Clinical, labora-
tory and outcome data including relapse and
death were extracted from the electronic medical
record. Within the study cohort, 43 patients with
SV were compared with 124 patients with t-NS
with regards to patient characteristics, disease-
related variables, treatment administered, as
well as outcome.

Pathologic review

All initial histopathology data were collected ret-
rospectively from pathology reports of specimens
reviewed at our institution. The histopathology
was independently reviewed by a second hemato-
pathologist for our research cohort. The diagnosis
in each of these cases was based on morphology
and immunophenotypic  characteristics as
described. The diagnosis of NS-HL was based on
the 2008 World Health Organization (WHO)
classification criteria [Swerdlow, 2008]. NS-HL is
characterized by collagen bands that surround at
least one cellular nodule containing HRS cells.
The diagnosis of SV was based on presence of
sheets of cohesive HRS cells (syncytial growth
pattern) in a majority of the nodules in contrast
with scattered HRS cells in t-NS following the
2008 WHO criteria and previous literatures
[Strickler ez al. 1986; Ben-Yehuda-Salz ez al. 1990;
Swerdlow, 2008] The diagnosis of all cases was
further confirmed by the combined results of a
panel of immunohistochemical markers including
CD3, CD20, PAX5, CD15, CD30, CD45 and
EBER. The following diagnosis had been excluded
based on extensive immunohistochemical workup:
(1) anaplastic large cell lymphoma (ALCL), espe-
cially ALKI1 negative type (cHL: T-marker

negative, PAX5+, CD15+, CD45—; while ALCL
was the opposite); (2) primary mediastinal large
B-cell lymphoma (PMBCL) (CD20 diffuse+,
CD45+, CD15—; while in cHL was the opposite).
In addition, epithelial membrane antigen (EMA),
cytokeratin and S-100 were also used to differenti-
ate between metastatic carcinoma or melanoma.

Disease variables and treatment

Performance status was assessed using Eastern
Cooperative Oncology Group (ECOG) scale. B
symptoms were defined as fever, night sweats or
weight loss >10% in a 6-month period. Advanced
stage was defined as stage III/IV disease accord-
ing to Cotswold’s modification of the Ann Arbor
staging system. Bulky disease was defined as mass
>10 cm or a mediastinal mass >1/3 of thoracic
diameter at T5-T6. The treatment regimens were
doxorubicin, bleomycin, vinblastine and dacar-
bazine (ABVD); doxorubicin, vinblastine and
dacarbazine (AVD); doxorubicin, vinblastine,
mechlorethamine, vincristine, bleomycin, etopo-
side, prednisone with or without radiation
(Stanford V); cyclophosphamide, vincristine,
procarbazine and prednisone (COPP); mechlore-
thamine, vincristine, procarbazine and pred-
nisone (MOPP); doxorubicin, bleomycin and
vinblastine (ABV). Response was assessed based
on standard criteria [Cheson er al. 2014].
Response assessment was based on positron emis-
sion tomography/computerized tomography
(CT) in 146 patients and CT with contrast in the
remaining 21 patients.

Statistical analysis

Baseline patient characteristics and disease-
related variables were described using median
and range for continuous variables and percent of
total for categorical variables. Progression-free
survival (PFS) was defined as the time between
date of diagnosis to date of progression (relapse)
or last known clinical contact. OS was defined as
the time between the date of diagnosis to death or
last known clinical contact. PFS and OS (months)
were estimated by the Kaplan—Meier method and
compared using a log-rank test, Univariate analy-
sis was performed with disease-related variables
to see the effect on long-term outcome for
patients. Chi-square test was used to determine
the relationship between all categorical variables.
Mann-Whitney U rank sum tests were used for
association between continuous variables and cat-
egories. Multivariate analyses were performed
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Table 1. Patient characteristics.

using logistic regression or Cox proportional haz-
ard regression models. The proportional hazards
assumptions for all the variables were examined
by testing time-dependent covariates. Statistical
analysis was performed using SPSS version 22
software (IBM-SPSS, Chicago, IL, USA).
Statistical significance was set at p < 0.05.

Results

Patient characteristics
The patient and disease characteristics are sum-
marized in Table 1.

A total of 167 patients were included in our final
analysis. EBER results were available for 11/43
SV patients and all were negative. The median
age at diagnosis for all patients was 31 years (17—
75 years.). A total of 85 patients were male

(51%). Overall, 96% patients had an ECOG per-
formance scale of 0-1. A total of 49% had B
symptoms and 39% had advanced stage disease.
There were 25% of patients noted to have bulky
disease at presentation and 26% had more than
three involved nodal sites. ABVD was the most
frequent induction regimen administered in 91%
of all patients, followed by COPP/ABV (3.5%),
Stanford V (2.5%) and other regimens (3%).
The other regimens included ABV, AVD, COPP
and MOPP/ABV. A total of 38% of patients
received radiation (XRT) to the disease site. Of
the patients who needed salvage treatment, 8%
had primary refractory disease and 92% were
relapsed after an initial response. There were
27% of all patients in the study cohort that
received high-dose therapy followed by autolo-
gous stem cell transplant (ASCT) after relapse.
Overall, 3/4 of the patients who had relapsed or
primary refractory disease underwent ASCT.
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Figure 2. PFS (a) and OS (b) of all patients with NS-HL.

0S, overall survival; PFS, progression-free survival.
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Figure 3. PFS (a) and 0S (b) of SV compared with typical NS-HL (non SV].
NS-HL, nodular sclerosis Hodgkin lymphoma; OS, overall survival; PFS, progression-free survival; SV, syncytial

variant.

There were no significant differences noted in
age, sex, performance status, stage, bulky disease,
number of nodal sites and chemotherapy regi-
mens between the two groups (t-NS and SV, p >
0.05). In the SV group, a higher proportion of
patients presented with B symptoms (Table 1).

Treatment response, PFS and 0S

The rate of complete response (CR) in the SV
group was 74% wversus 87% in the t-NS group
with the difference approaching significance (p =
0.05). The median PFS for the entire cohort was
174.7 months (Figure 2a). At a median follow up
of 49 months, OS was not reached (Figure 2b).
The median PFS (Figure 3a) in the SV group
was 17.02 months which was significantly shorter
compared with that of the t-NS group (not
reached) [p < 0.0001; hazard ratio (HR) =

3.695; 95% confidence interval (CI) = 3.0,
11.07]. The median OS (Figure 3b) was not
reached in both groups and was not statistically
different (p = 0.32).

Univariate and multivariate analyses

In the univariate analysis, stage of disease and
achievement of CR were predictive of PFS (Stage,
p = 0.002; CR, p = 0.003) and OS (Stage, p =
0.007; CR, p = 0.009) in the two groups (Table
2). In the corresponding multivariate analysis
(Table 3) the achievement of CR following com-
pletion of treatment (Figure 4) predicted a differ-
ence in PFS (p < 0.0001; HR, 4.22; CI, 4.6,
23.8) and was the only independent predictor of
OS (p < 0.01; HR 7.61; CI 4.35, 90). SV was an
independent predictor of PFS (p < 0.01; HR,
3.69; CI, 3.0, 11.07) irrespective of stage.
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Table 2. Univariate analysis.

Table 3. Multivariate analysis.

Discussion

SV was originally described in 1980 in a small
case series that associated this variant with an
aggressive clinical behavior presenting with B
symptoms and advanced disease [Strickler er al.
1986]. While there have been some indications
that SV may represent a poor prognostic subtype
of NS-HL [Darabi er al. 2015], to our knowl-
edge there have been no large studies comparing
the presentation and outcome of SV and t-NS.
In this study, we present our observations on the
clinical course of adult patients with the SV and
describe the results of long-term follow up of
patients with NS-HL. We observed that the rate
of CR was lower in the SV variant as compared
with t-NS with standard induction therapy.
Patients with SV also had a shorter PFS and
experienced disease relapse. This, however, did
not compromise the OS as most of these patients

were successfully salvaged with salvage chemo-
therapy = ASCT.

While a majority of these patients can be success-
fully salvaged with high-dose therapy and ASCT,
studies with upfront use of novel agents such as
conjugated antibodies or immunotherapeutic
agents should be considered in these patients to
improve initial CR rates thereby avoiding the
need for more toxic salvage therapies.

Earlier studies report a 5-16% incidence of SV in
all cases of NS. In our study, a quarter of the
patients with NS had the SV. We cannot rule out
the possibility of a referral bias to our institution
for relapsed/ refractory disease. Darabi and col-
leagues in their study involving 10 SV and 53
t-NS patients also reported an inferior PFS for
SV [Darabi et al. 2015]. This study also reported
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Figure 4. PFS (a) and 0S (b) of patients who achieved a CR after first line treatment versus patients who did

not achieve a CR (<CR).

CR, complete response; 0S, overall survival; PFS, progression-free survival.

a lower OS in this group. In reference to other
past studies, the BNLI group introduced histo-
logical grading criteria of NS-HL in the early
1980s which subclassified these patients into
grade I and II NS-HL based on the cellularity of
the nodules, necrosis, sclerosis and number and
atypia of neoplastic cells [Bennett et al
1981,1983]. The clinical relevance of NS-HL
grading has remained controversial [Wijlhuizen
et al. 1989; Ferry et al. 1993; Hess et al. 1994].

A few studies grouped SV patients with NS grade
II. These studies described that NS grade II
patients presented with higher stage disease and a
more aggressive course including a shorter sur-
vival [MacLennan er al. 1989; Ferry ez al. 1993].
The largest published clinicopathologic study that
exclusively evaluated SV patients included eight
patients treated between 1982 and 1988 and
reported a possible trend towards a more advanced
disease at diagnosis and huge mediastinal masses.
The study however, was too small to determine
any statistically significant differences [Ben-
Yehuda-Salz ez al. 1990]. In our study cohort, we
did not find a statistically significant difference at
presentation for the patients with SV versus t-NS
with regards to the traditional adverse factors
including stage of diagnosis, B symptoms as well
as bulky disease. This may imply that the relatively
adverse outcome for these may be driven by dis-
tinct disease biology from the rest of the NS-HL
patients rather than due to more advanced
disease.

There are possible explanations for the distinct
disease biology of SV including differences in

activated genetic pathways, constitution of the
tumor microenvironment or the abundance of
Reed-Sternberg (RS) cells in SV compared with
t-NS.

In conclusion, our study demonstrates that
patients with SV experience a lower than expected
rate of CR with a shorter progression-free interval
as compared with those with t-NS with standard
first-line therapy. This highlights the need for rec-
ognition of SV as a high-risk subgroup amongst
the traditionally well-behaved NS subtype of
cHL. While further prospective validation will
help establish the prognostic significance of SV,
we suggest that this should be included as a histo-
pathologic correlation in future trials involving
novel agents to assess response in these patients.
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