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Dai Chihara'@® - Yasuhiro Oki? - Michelle A. Fanale?? - Jason R. Westin? - Loretta J. Nastoupil? - Sattva Neelapu? -
Luis Fayad? - Nathan H. Fowler? - Chan Yoon Cheah**®

Received: 27 August 2018 / Accepted: 28 November 2018 /Published online: 8 January 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Stage I non-Hodgkin lymphoma (NHL) is rare; prognostic impact of different histologic subtypes and treatment modality is still
unclear. We used the Surveillance, Epidemiology and End Results (SEER) database to evaluate survival outcomes among adult
patients (age> 18 years, N =58,230) diagnosed with stage I NHL of various histologic subtypes between 1998 and 2014. Five-
year disease-specific survival of patients with stage I diffuse large B cell lymphoma (DLBCL), follicular lymphoma (FL),
marginal zone lymphoma (MZL), small lymphocytic lymphoma (SLL), Burkitt lymphoma (BL), mantle cell lymphoma
(MCL), and peripheral T cell lymphoma (PTCL) was 82%, 92%, 95%, 89%, 78%, 77%, and 77%, respectively. The median
disease-specific survival was not reached in all histologic subtypes analyzed; however, there does not appear to be a plateau in
disease-specific survival of patients with stage I NHL irrespective of subtypes. Although lymphoma was the most common cause
of death (40.7%), death from other cancer (17.4%) and cardiovascular disease (13.6%) were also frequent. Chemotherapy
appeared favorably associated with OS in patients with DLBCL, BL, and MCL while patients with FL, MZL, SLL, and
PTCL who require chemotherapy for initial treatment showed shorter OS. Patients with stage I NHL have favorable disease-
specific survival; however, no plateau was seen regardless of histologic subtypes thus suggesting that patients may need attention
and follow-up even in aggressive lymphomas after 5 years of remission.
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Introduction

Stage I non-Hodgkin lymphoma (NHL) is a rare condition.
The percentage of patients presenting with localized disease
(Ann Arbor stage I/Il) differs by histologic subtype but pa-
tients with limited stage disease typically have fewer adverse
prognostic factors and therefore, better outcomes than patients
with advanced stage disease [1, 2]. Overall outcomes are fa-
vorable with a 5-year overall survival (OS) around 80% [3],
but late recurrences were seen in trials and optimal follow-up
duration is still unclear [4]. Currently, the National
Comprehensive Cancer Network (NCCN) guideline recom-
mends different treatment modalities such as radiation alone,
chemoimmunotherapy, and combined modality (CMT chemo-
therapy followed by radiation) to different subtypes but evi-
dences behind this recommendation are relatively scarce due
to the rarity of condition [5]. We evaluated survival outcome
of patients with stage I NHL focusing on evaluating the dif-
ferences in survival outcome by histologic subtypes and treat-
ment modalities.

Patients and methods

The Surveillance, Epidemiology and End Results (SEER) 18
database, which currently covers approximately 27.8% of the
US population, was used to evaluate overall survival (OS) of
patients with stage I NHL by different histologic subtypes in
patients aged > 18 years diagnosed between 1998 and 2014.
We excluded PCNSL, lymphoma developed from adnexa and
eye, primary mediastinal lymphoma, testicular lymphoma,
extranodal NK cell lymphoma, and cutaneous T cell lympho-
ma due to unique biological and clinical features requiring
different treatment strategies [6—9]. Also, enteropathy-
associated T cell lymphoma (EATL) and hepatosplenic T cell
lymphoma (HSTL) were excluded to focus primarily on nodal
peripheral T cell lymphomas (PTCLs). Overall survival (OS)
was calculated from diagnosis to death from any cause,
disease-specific survival was calculated from diagnosis to
death from lymphoma, using the Kaplan-Meier method.
Differences in the survival function in different groups were
analyzed using the log-rank test. Cox proportional hazard
models were used to evaluate associations between patient
characteristics and survival. All analyses were performed
using STATA version 13.1 (StataCorp LP, College Station,
TX), with significance set at the 5% level.

Results
After excluding diseases as described above, a total of 58,230

patients were diagnosed with stage I disease during the study
period (Table 1). The median age of the patients was 67 years
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(range 18—-104). Diffuse large B cell lymphoma (DLBCL) was
the most common histology (N=21,411, 36.8%), followed by
follicular lymphoma (FL, N=12,964, 22.3%), marginal zone
lymphoma (MZL, N=9773, 16.8%), small lymphocytic lym-
phoma (SLL, N=2821, 4.9%), peripheral T cell lymphoma
(PTCL, N=2007, 3.5%; includes PTCL not otherwise speci-
fied [V = 1148], anaplastic large cell lymphoma [N = 737] and
angioimmunoblastic T cell lymphoma [N = 122]), mantle cell
lymphoma (MCL, N=944, 1.6%), Burkitt lymphoma (BL,
N=673, 1.2%), and lymphoma not otherwise specified (N =
7542, 13.0%). Significant improvements in OS were seen by
the time of diagnosis (1998-2004 vs 2005-2010, 2005-2009
vs 2010-2014) in DLBCL, FL, MZL, and SLL (Supplemental
figure).

Forty-one percent of patients received neither radiation
therapy (RT) nor chemotherapy (40% of them received just
surgical resection), 14% of patients received RT alone, 28% of
patients received chemotherapy alone, and 16% of patients
received CMT. With a median follow-up of 68 months, the
median OS of patients with DLBCL, FL, MZL, SLL, BL,
MCL, and PTCL was 120, 179, 165, 101, not reached, 70,
and 109 months, respectively (Fig. 1a). Five and 10-year OS
and disease-specific survival of each histologic subtype are
summarized in Table 2. The most common cause of death
was lymphoma in 8993 patients (40.7%) followed by other
cancer in 3838 patients (17.4%) and cardiovascular disease in
2998 patients (13.6%), and the median disease-specific sur-
vival was not reached in any of the histologic subtypes ana-
lyzed (Fig. 1b).

Chemotherapy appeared favorably associated with OS in
patients with DLBCL, BL, and MCL while RT alone was
associated with comparable or even superior OS in patients
with FL, MZL, and PTCL (Fig. 2). Combined modality ther-
apy (CMT) was associated with the best outcomes in patients
with stage I DLBCL and MCL. Since the primary site of
disease can affect treatment options and outcomes, we per-
formed multivariate analysis for OS adjusted by age, sex, eth-
nicity, and primary site of involvement (Table 3). Surgical
resection prior to treatment was also associated with signifi-
cantly longer survival in DLBCL, FL, MZL, BL, and PTCL,;
hazard ratio for surgical resection was 0.81 (95% confidence
interval [CI]; 0.77-0.85, p < 0.001) in DLBCL, 0.83 (95%CI;
0.77-0.89, p<0.001) in FL, 0.87 (95%CI; 0.79-0.95, p =
0.002) in MZL, 0.74 (95%CI; 0.55-1.00, p=0.053) in BL,
and 0.85 (95%ClI; 0.73-0.99, p=0.033) in PTCL.

Discussion

The study showed that survival outcomes among patients with
stage I NHL are influenced by both histologic subtype and
treatment modality. Disease-specific survival was favorable
and about three-quarters of patients were alive from
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Fig. 1 Overall survival (a) and disease-specific survival (b) by different histologic subtypes

lymphoma at 10 years (except patients with MCL). However,
FL, MZL, and BL were the only subtypes in which the median
OS exceeded 10 years since about 60% of death in patients
with stage [ NHL was not due to disease progression. Second
primary malignancies and cardiovascular death were the next
most common causes.

Aside from particular site of involvement such as PCNSL,
primary testicular lymphoma, and primary mediastinal lym-
phoma [7-9], the prognostic and treatment implications of
primary site and extranodal disease have been controversial.
We evaluated the difference in OS by primary site of involve-
ment in patients with stage I disease and found that extranodal
stage I disease was generally associated with longer OS in FL
and MZL but shorter OS in PTCL [10]. Further studies are
needed to investigate biological differences among nodal and
extranodal sites and to evaluate whether site-specific treatment
strategies can improve patient outcomes.

There does not appear to be a plateau in disease-specific
survival of patients with stage I NHL irrespective of subtypes.

Table 2 Survival outcome by histologic subtypes

Even in DLBCL, continuous death from lymphoma was seen
after 5 years which is consistent with long-term follow-up
from the Southwest Oncology Group (SWOG) 8376 study
[4]. Patients with stage I MCL appeared to have the most
unfavorable outcome, with greater probability of death (from
any cause or lymphoma progression) compared to other his-
tologic subtypes. A Japanese multicenter retrospective study
analyzed 633 patients with MCL and showed that survival
outcome of patients with limited stage disease was similar to
stage III disease [11]. Extranodal disease such as gastrointes-
tinal involvement is very common in patients with MCL and
rarely has clinical significance. Romaguera et al. showed that
88% of patients with MCL had lower GI tract involvement
when colonoscopy with random biopsies was performed, al-
though only 26% of patients had GI symptoms [12]. Although
we are unaware of the rigor of staging in this cohort, outside of
a clinical trial, most guidelines only recommend colonoscopy
if there are symptoms suggestive of GI involvement present.
Thus, it is possible that many patients with “stage 1” MCL

Median OS (months)

S-year OS (%)

10-year OS (%) S-year DSS (%) 10-year DSS (%)

[95% CI] [95% CT1] [95% CT] [95% CT1] [95% CI]
Diffuse large B cell lymphoma 120 64.9 50.0 82.0 77.2
[116-125] [64.2-65.6] 49.1-50.8] [81.4-82.5] [76.4-77.9]
Follicular lymphoma 179 80.3 63.7 92.4 86.8
[171-190] 79.5-81.0] [62.6-64.8] [91.9-92.9] [86.0-87.6]
Marginal zone lymphoma 165 79.5 61.9 95.1 90.9
[159-172] [78.6-80.4] [60.5-63.2] [94.5-95.6] [90.0-91.8]
Small lymphocytic lymphoma 101 66.6 43.8 88.9 77.3
[96-108] 64.6-68.6] [41.3-46.2] [87.2-90.0] [74.7-79.6]
Burkitt lymphoma Not reached 69.6 59.5 78.4 73.6
[151-not reached] [65.7-73.2] [54.6-64.1] [74.7-81.6] [69.1-77.6]
Mantle cell lymphoma 70 54.9 335 77.1 63.5
[63-79] [51.2-58.4] [29.4-37.6] [73.6-80.2] [58.4-68.2]
Peripheral T cell lymphoma 109 60.7 48.1 77.3 72.6
[97-126] [58.2-63.0] [45.2-50.8] [75.1-79.3] [70.0-75.1]

Abbreviations: OS overall survival, DSS disease-specific survival, CI confidence interval
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Fig. 2 Overall survival by treatment modality in different histologic subtypes

included in these analyses could have had advanced stage
disease if adequately staged.

CMT in addition to surgical resection was associated with
favorable outcomes in DLBCL and MCL. Since the initial report
of landmark study of Southwest Oncology Group (SWOG 8739
showing survival improvement with less toxicity with 3 cycles of
CHORP (cyclophosphamide, doxorubicin, vincristine, and predni-
sone) followed by RT compared to 8 cycles of CHOP [2], CMT
has been widely used and the CMT strategy has applied to ritux-
imab era. Retrospective analysis from MD Anderson Cancer
Center showed improved OS with consolidative RT compared
to chemotherapy alone in limited stage disease with DLBCL
[13]. However, long-term follow-up results of SWOG 8739
study have shown that the survival benefit from CMT disap-
peared after 7 to 9 years with continued late relapses [4]. In
addition, a randomized study from the French group also recently
confirmed that patients with a negative PET scan after 3 cycles of
therapy and 4-6 cycles of R-CHOP are non-inferior to CMT
[14]. These prospective trial results suggest selection bias in ret-
rospective studies including this study, not supporting routine use
of CMT in limited stage DLBCL. However, further studies may
be warranted to evaluate if CMT has a role in specific condition,
as is the case in PCNSL [15] and primary testicular lymphoma
[16].

Unsurprisingly for FL and surprisingly for PTCL, outcomes
from surgical resection with RT were similar to surgical resection
with CMT. Prior studies for FL suggest that RT alone can results
in long-term remission for stage I disease and thus would be a
reasonable option [17]. However, MacManus et al. recently re-
ported phase III study in which patients with stage I/Il FL were
randomized to receive either involved-field RT (IFRT) or IFRT
and 6 cycles of R-CVP [18]. There was a marginal benefit in PFS
but not in OS for patients who received CMT. Chemotherapy is

considered standard of care for PTCL due to the aggressive na-
ture of the disease; however, this study suggests the need for
prospective evaluation of first line treatment of limited stage
PTCL. RT alone was associated with favorable outcomes even
compared to CMT in SLL and MZL. Interestingly, RT showed
survival benefit even after surgical resection in indolent lympho-
mas. Although selection bias must be strongly considered, RT
alone or RT even after surgical resection seems a reasonable
option for patients with stage I indolent lymphoma.

Several limitations should be noted. As this study uses cancer
registry data, there is no review of pathology and therefore the
accuracy of diagnosis is unknown. Although we evaluated lym-
phoma subtypes encountered relatively frequently by patholo-
gists in this study, Clarke et al. showed the accuracy of diagnoses
particularly in rare subtypes such as T cell lymphomas in SEER
registry data are suboptimal [19]. We analyzed patients diag-
nosed between 1998 and 2014 and staging of lymphoma at di-
agnosis dramatically changed during this period with the wide-
spread introduction of '®F-flurodeoxyglucose positron emission
tomography scan resulting in a potential ““stage migration” effect.
Further, SEER data does not contain detailed information regard-
ing disease-specific prognostic factors such as tumor bulk or
treatment specifics such as use of rituximab or choice of chemo-
therapy regimen. There was significant improvement in OS from
1998-2004 to 2005-2009 in DLBCL, FL, and MZL which
could be due to the introduction of rituximab but we are unable
to thoroughly evaluate these important clinical questions. Also,
response to treatment and information for relapse including trans-
formation of indolent lymphoma are not available. The multivar-
iate analysis for OS adjusting primary site of involvement
showed that patients with FL, MZL, SLL, and PTCL who re-
quire chemotherapy have shorter survival compared to patients
who initially were followed without treatment (likely watch and
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wait), suggesting the selection biases in the treatment performed
for stage I disease. The analysis of impact of treatment is clear
that it is a subject to selection bias and these findings should be
viewed with caution.

In conclusion, patients with stage I NHL have favorable
disease-specific survival; however, no plateau was seen re-
gardless of histologic subtypes and thus suggesting that pa-
tients may need attention and follow-up even in aggressive
lymphomas after 5 years of remission.
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