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1  | INTRODUC TION

Diffuse large B‐cell lymphoma (DLBCL) of the nasal cavity, paranasal 
sinuses, or nasopharynx, that is, sinonasal track (SNT) is a rare lym‐
phoma presentation with an incidence of 0.06‐0.17 per 100 000 in 
the Western population. However, it is the most common lymphoma 

in SNT area in the Western countries in contrast to the Asian popula‐
tion, where NK/T‐ and peripheral T‐cell lymphomas prevail.1‐4

Previous studies have reported conflicting results on the prog‐
nostic impact of SNT involvement in patients with DLBCL,5‐8 and 
varying involvement of different anatomical locations in differ‐
ent publications makes the comparisons difficult. In the rituximab 
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Abstract
Purpose: Sinonasal tract diffuse large B‐cell lymphoma (SNT‐DLBCL), a rare extran‐
odal lymphoma, is not well characterized. We performed a population‐based study to 
determine cell‐of‐origin, clinical presentation and impact of rituximab (R) and central 
nervous system (CNS) directed chemotherapy on survival.
Patients and methods: Patients with SNT‐DLBCL were identified from pathology da‐
tabases. Clinical information was collected and outcomes between different treat‐
ment modalities evaluated.
Results: Thirty‐two percent of the patients had germinal centre B‐cell phenotype. 
Forty‐six	patients	were	treated	with	curative	intent	using	CHOP	(cyclophosphamide,	
doxorubicin, vincristine, prednisone) or CHOP‐like chemotherapy, 21 (46%) before 
and 25 (54%) in the R‐era. Additionally, 24 (52%) received CNS‐directed chemother‐
apy. Addition of R to chemotherapy reduced the risk of progression (RR = 0.368, 95% 
CI 0.138‐0.976, P = 0.045) and death (RR = 0.245, 95% CI 0.068‐0.883, P = 0.032), 
and	translated	 into	better	survival	 (5‐year	PFS,	67%	vs	38%,	P = 0.037; 5‐year OS, 
81% vs 48%, P = 0.020). CNS‐directed chemotherapy reduced the risk of progression 
(RR = 0.404, 95% CI 0.159‐1.029, P = 0.057) and death (RR = 0.298, 95% CI 
0.093‐0.950, P	=	0.041),	and	translated	into	favorable	survival	 (5‐year	PFS,	67%	vs	
32%, P = 0.050; 5‐year OS 82% vs 43%, P = 0.030).
Conclusion: Patients with SNT‐DLBCL benefit from rituximab and CNS‐directed 
chemotherapy.
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(R) ‐era, the patients with extranodal craniofacial DLBCL seem to 
have prognosis similar to the patients with primary nodal DLBCL.8 In 
the pre‐R era, SNT or craniofacial involvement was associated with 
increased risk of central nervous system (CNS) progression.8 Kim  
et al9 have reported increased risk of CNS progression in Korean SNT 
DLBCL patients treated with R‐containing immunochemotherapy 
compared to other DLBCL patients. However, in European popula‐
tion SNT or craniofacial involvement as such has not been identified 
as an independent risk factor for CNS progression in the R era.8

To date, prospective clinical trials specifically on SNT DLBCL have 
not been conducted in European population. However, Murawski et 
al pooled together 235 craniofacial DLBCL patients (including 93 
cases with tumor in paranasal sinuses and 38 in nasal cavity) from 
11 consecutive prospective German trials between 2004 and 2012.8 
Kim et al reported 74 SNT DLBCL cases among 521 other DLBCL 
cases in their prospective study on Korean patients treated with R‐
CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone).9 
Lee et al10 reported 80 Korean SNT DLBCL patients treated with R‐
CHOP or R‐CHOP followed with radiotherapy, possibly with partly 
overlapping study population with the other Korean study.9 Mian 
et al7 described a retrospective study comparing extranodal head 
and neck DLBCLs with one another by anatomical location during 
1985‐2006. This study included 53 DLBCLs of the nasal cavity and 
paranasal sinuses among other head and neck (HN) lymphomas. 
Total number of patients was 488, and only seven patients were 
treated with immunochemotherapy.7 A register‐study described 
tumor location and use of radiotherapy for 852 SNT DLBCL cases 
but information on chemotherapy was not provided.1

Together, the above referred studies have demonstrated that the 
addition of R to chemotherapy has improved the outcome of patients 
with SNT DLBCL, as has been seen in patients with primary nodal 
DLBCL.8,11 The addition of R has also reduced the rate of CNS progres‐
sion in extralymphatic craniofacial DLBCL, and specifically in parana‐
sal DLBCL.8 In some studies, intrathecally (it) given CNS prophylaxis 
has also been associated with better survival and lower risk of CNS 
progression in DLBCL in general, likewise in SNT lymphomas,6,12,13 
but a clear survival benefit has not been seen in all studies, including 
extralymphatic craniofacial DLBCL reported by Murawski et al.8,14 In 
clinical practice, it methotrexate (MTX), intravenously (iv) adminis‐
tered CNS‐directed high dose (HD)‐MTX or HD‐cytarabine are often 
combined with immunochemotherapy in patients with SNT DLBCL.

Based on gene expression profiling (GEP), DLBCL is molecularly 
divided according to cell‐of‐origin (COO) into germinal center B‐cell 
(GCB), activated B‐cell (ABC) type and unclassified subtypes.15,16 
As GEP is not yet feasible in routine clinical practice, immunohis‐
tochemical algorithms, such as the Hans algorithm dividing DLBCL 
into GCB and non‐GCB immunophenotypes, have been developed 
and incorporated into diagnostics.17 However, information on the 
molecular subtype of SNT DLBCL has so far been limited. Lee et al 
described 80 nasal cavity and paranasal DLBCL patients, and found 
12.5% of them to be GCB, 58.7% non‐GCB and 28.8% unknown im‐
munophenotypes.10 In the DLBCL occurring in the Waldeyer's ring, 
GCB immunophenotype has been reported to account for 57%‐75% 

of the cases, and to correlate with superior survival.18‐20 In an analy‐
sis of immunochemotherapy‐treated HN DLBCL patients, including 
nine SNT cases (including also larynx tumors), 68% of the extranodal 
HN DLBCL patients had GCB immunophenotype, but SNT DLBCL 
was not studied separately,21 the COO did not have an impact on 
survival.21 In a Japanese study on 29 SNT DLBCL patients treated 
between 2002 and 2013, 82% of the patients had non‐GCB im‐
munophenotype, which correlated with inferior survival.22 BCL2 
expression has been observed in 55% of the Waldeyer's ring DLBCL 
patients and found to associate with adverse survival in the pre‐R 
era, the effect, however, overcome by COO distinction.18

We have previously reported a series of patients diagnosed 
with	SNT	 lymphoid	malignancies	 in	Southern	Finland.3 The aim of 
this population‐based study was to describe clinical characteristics 
and outcome of the patients with SNT DLBCL treated in Southern 
Finland.	In	addition,	we	wanted	to	characterize	COO	as	well	as	prev‐
alence of three potential prognostic factors, that is, expression of 
BCL2, BCL6, and MYC.

2  | MATERIAL S AND METHODS

The hospital records of SNT DLBCL patients treated at the Helsinki and 
Tampere University Hospitals were retrospectively reviewed on param‐
eters for patient demographics, tumor location and characteristics, treat‐
ment,	and	outcome.	Follow‐up	data	were	collected	up	to	60	months.	
Pathology reports were reviewed, diagnostic tissue blocks acquired 
from the pathology archives, and a tissue microarray (TMA) block con‐
structed and 5 µm sections used for the immunohistochemistry.

Tissue microarray was subjected to standard diagnostic immuno‐
histochemistry using antibodies against CD79, CD10, BCL2, BCL6, 
MUM1 and MYC. The diagnosis was then reviewed according to the 
current WHO classification 23, and COO defined according to clinical 
standards and the Hans algorithm by expert hematopathologist (M‐L 
K‐L).17

The Χ2 test was used to assess the differences in the frequency 
of the baseline characteristics and treatment modalities. Cox uni‐
variate regression analyses were performed to study the prognostic 
value of the baseline and treatment related factors. Kaplan‐Meier 
method was used to estimate survival rates. The differences in the 
rates were compared with log‐rank test.

Overall survival (OS) was defined from the date of diagnosis until 
last follow‐up or death from any cause. Progression free survival 
(PFS)	was	measured	 from	 the	date	of	 diagnosis	 until	 relapse,	 pro‐
gression or death from any cause. Subjects were censored on their 
last	follow‐up	visits.	Probability	values	≤	0.05	were	considered	sta‐
tistically significant. All P‐values were two‐tailed.

SPSS Statistics (IBM Corp. Released 2013. IBM SPSS Statistics 
for Windows, Armonk, NY: IBM Corp.) were used for all statistical 
analyses.

The study and sampling were approved by the Institutional 
Review	Boards,	Ethics	Committees	and	Finnish	National	Supervisory	
Authority for Welfare and Health.
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3  | RESULTS

3.1 | Patient demographics and treatment 
modalities

Sixty‐three patients with SNT DLBCL diagnosed between 1977 and 
2015 were identified. Of them, 46 patients were treated with cura‐
tive intent using CHOP or CHOP‐like therapy, 21 (46%) before and 
25 (54%) in the rituximab era. In addition, 24 (52%) patients received 
CNS‐directed (CNS dir) chemotherapy, iv or it MTX, iv or it cytara‐
bine, or both iv and it chemotherapy in combination. Radiotherapy 
was given to 18 (39%) patients.

The median age for patients treated with curative intent was 64 
years (range, 26‐84) at diagnose. Majority of the patients (65%) were 
males, had good performance status (89%), limited stage disease 
(74%) according to Ann Arbor staging criteria and low International 
Prognostic Index (IPI, 76%). Patient demographics are summarized in 
Table 1 and treatment modalities listed in Table 2.

Baseline characteristics were equally distributed between the 
R+	and	R−	groups.	However,	the	patients	in	the	CNS	dir+	group	were	
younger than the ones in the CNS dir‐ group (<60 years, 67% vs 27%, 
P = 0.010). Otherwise, no significant differences on the baseline char‐
acteristics were found. CNS‐directed chemotherapy was used equally 
often	in	the	R+	and	R−	groups,	whereas	radiotherapy	was	more	com‐
monly	given	in	the	R−	than	R+	group	(62%	vs	39%,	P = 0.003).

TA B L E  1   Patient demographics

 
All n (%) 
46 (100)

R+ 
25 (100)

CNS dir+ 
24(100)

<76 y n (%) 
40 (100)

R+ <76 y 
20 (100)

CNS dir+ <76 y 
24 (100)

Male 30 (65) 16 (64) 17 (71) 27 (68) 14 (70) 17 (71)

60y 24 (52) 12 (48) 8 (33) 18 (45) 7 (35) 8 (33)

Stage I‐II 34 (74) 19 (76) 18 (75) 29 (73) 15 (75) 18 (75)

ECOG 0‐1 41 (89) 24 (96) 21 (88) 35 (88) 19 (95) 21 (88)

LDH elevated 18 (40), missing 1 (2) 8 (32) 13 (54), missing 1 (4) 17 (43), missing 1 (3) 7 (35) 13 (54), missing 1 (4)

Extranod > 1 6 (13) 5 (20) 2 (8) 5 (13) 4 (20) 2 (8)

IPI 0‐2 35 (76) 21 (84) 19 (79) 30 (75) 17 (85) 19 (79)

R+ 25 (54) 25 (100) 13 (54) 20 (50) 20 (100) 13 (54)

CNS dir+ 24 (52) 13 (52) 24 (100) 24 (60) 13 (65) 24 (100)

RT 18 (39) 5 (20) 9 (38) 14 (35) 2 (10) 9 (38)

Nasal cavity 18 (39), exact 
location not 
definable 2 (4)

11 (44) 9 (38), exact 
location not 
definable 2 (8)

15 (38), exact 
location not 
definable 2 (5)

8 (40) 9 (38), exact location 
not definable 2 (8)

Paranasal 15 (34), exact 
location not 
definable 2 (4)

10 (40) 12 (50), exact 
location not 
definable 
2 (8)

13 (33), exact 
location not 
definable 
2 (5)

9 (45) 12 (50), exact 
location not 
definable 
2 (8)

Nasopharyngeal 23 (52), exact 
location not 
definable 2 (4)

11 (44) 11 (46), exact 
location not 
definable 
2 (8)

22 (55), exact 
location not 
definable 2 (5)

10 (50) 11 (46), exact 
location not 
definable 2 (8)

<76	y,	 less	than	76	years;	≥60	y,	patients	60	years	or	more;	CNS	dir,	CNS‐directed	treatment;	ECOG,	Eastern	Cooperative	Oncology	Group	perfor‐
mance status; Extranod > 1, more than one extranodal location; IPI, International Prognostic Index; LDH, lactate dehydrogenase level; R, rituximab; RT, 
radiotherapy.

TA B L E  2   Treatment characteristics

Regimen
All 
n = 46

iv CNS dir+ 
n = 22

it CNS dir+ 
n = 8

R‐CHOP 24 12 4

M‐BACOD/M‐BAIOD 6 6 1

CHOP 8 0 1

Magrath (includes 
HD‐MTX)33

1 1 1

CNOP 1 0 0

BLEO‐CHOP + M‐BACOD 1 1 0

COP 2 0 0

DA‐EPOCH‐R 1 0 1

CHOP + BACOD  + HD‐
cytarabine

1 1 0

CHOP + M‐BACOD 1 1 0

Used (immuno)chemotherapy combinations: CNS dir, CNS‐directed 
chemotherapy; R, rituximab; CHOP, cyclophosphamide, doxorubicin, 
vincristine, prednisone; M‐BACOD/M‐BAIOD, methotrexate, bleomy‐
cin, doxorubicin, cyclophosphamide, ifosfamide, vincristine, dexametha‐
sone; CNOP, cyclophosphamide, mitoxantrone, vincristine, prednisone; 
BLEO, bleomycin; DA‐EPOCH‐R, dose‐adjusted, etoposide, prednisone, 
vincristine, cyclophosphamide, doxorubicin, rituximab; MTX, methotrex‐
ate. Some patients received CNS‐directed chemotherapy both iv and it 
and are therefore listed in both groups.
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The most common location of DLBCL was nasopharynx (52%). 
Nasal cavity was affected in 39% and paranasal cavities in 34% of 
the patients. Patients having a tumor reaching several SNT locations 
were counted to each location the tumor reached and therefore, the 
total percentage exceeds 100%.

Nasopharyngeal or nasal cavity location was not associated with 
known clinical risk factors, and they were equally distributed in dif‐
ferent treatment groups (R or CNS dir). Paranasal cavity location was 
not associated with any known risk factors either, but the patients 
with tumor in the paranasal cavities received more often CNS‐di‐
rected chemotherapy (80% vs 35%, P = 0.010).

Adequate tumor sample or contemporary pathology report 
was available for 47 cases. Among all SNT cases, 32% of the pa‐
tients had GCB immunophenotype, whereas in paranasal cavities, 
the proportion of GCB cases was 47%. The patients with GCB im‐
munophenotype were younger than the patients with the non‐GCB 
immunophenotype (<60 years old; 63% vs 28%; P = 0.029). MYC 
positive cases had more often high LD (57%) than MYC negative 
cases (none, P = 0.017). BCL2 negative cases had more often high 
LD (80%) than BCL2 positive cases (32%, P = 0.040) and BCL2 
negative cases got more often CNS‐directed chemotherapy (83%) 
than BCL2 positive cases (40%, P = 0.045). Double expressor (DE) 
lymphomas had more often high LD (57%) than non‐DE lymphomas 
(none, P = 0.017). In addition, proportion of DE lymphomas (63%) 
was higher than the 17%‐29% described in DLBCL in general.24‐27 
Results from immunohistochemistry are summarized in Table 3.

3.2 | Outcome

Among the 46 patients treated with CHOP‐like chemotherapy, 19 
patients relapsed and 14 patients died from lymphoma during the 
follow‐up time of 60 months (median follow‐up time 47 months; 
range,	4‐60)	resulting	in	5	years	PFS	and	OS	rates	of	51%	and	63%,	
respectively. Only one CNS progression was recorded. In Cox‐re‐
gression analyses, neither the known clinical risk factors (Eastern 
Cooperative Oncology Group (ECOG) performance status, age over 
60 years, Ann Arbor Stage, high LDH, more than one extranodal lo‐
cation, or IPI) nor the location of SNT tumor correlated with survival 
(data not shown).

More aggressive chemotherapies, including for example Magrath, 
M‐BACOD, M‐BAIOD, and DA‐EPOCH‐R regimens (n = 11) were 
not superior to CHOP/CNOP/COP combination therapies (n = 35). 
However, addition of R to chemotherapy (R+) reduced the risk of 
progression (RR = 0.368, 95% CI 0.138‐0.976, P = 0.045) and death 
(RR = 0.245, 95% CI 0.068‐0.883, P = 0.032), and translated into better 
survival in comparison to the patients treated in the pre‐rituximab era 
(R−	group;	5‐year	PFS	67%	vs	38%,	P = 0.037; 5‐year OS 81% vs 48%, 
P	=	0.020;	Figure	1A,B).	Likewise,	CNS‐directed	chemotherapy	(CNS	
dir+) reduced the risk of progression (RR 0.404, 95% CI 0.159‐1.029, 
P = 0.057) and death (RR = 0.298, 95% CI 0.093‐0.950, P = 0.041) and 
translated into favorable survival in comparison to the patients not re‐
ceiving	CNS‐directed	chemotherapy	(CNS	dir‐	group;	5‐year	PFS,	67%	
vs 32%, P = 0.050; 5‐year OS 82% vs 43%, P	=	0.030;	Figure	2A,B). TA
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Altogether, the patients treated with both immunochemother‐
apy (R+) and CNS‐directed chemotherapy had superior outcome (5‐
year	PFS,	74%;	5‐year	OS	100%)	in	comparison	to	the	patients	in	the	
R+	CNS	dir−,	R−	CNS	dir+	and	R−	CNS	dir‐	groups	(for	R+	CNS	dir−	
group	5‐year	PFS	61%	and	5‐year	OS	60%;	for	R−	CNS	dir+	group	5‐
year	PFS,	55%	and	5‐year	OS	64%;	for	R−	CNS	dir−	group;	5‐year	PFS	
20%	and	5‐year	OS	30%,	PFS	P = 0.037 and OS P	=	0.015;	Figure	3).

3.3 | Patient demographics and outcome among 
patients less than 76 years

In our study population, the oldest patients were not treated with 
CNS‐directed chemotherapy. To acquire better estimate of the im‐
pact of CNS‐directed chemotherapy on the outcome, we selected 
a subgroup of patients less than 76 years treated with CHOP or 
CHOP‐like chemotherapy and repeated the analyses. Patient demo‐
graphics of this subgroup are shown in Table 1. The median age at di‐
agnosis was 58 years (range, 26‐75). In this cohort, 20 (50%) patients 
were treated before and 20 (50%) in the rituximab era. In addition, 
24 (60%) patients received CNS‐directed chemotherapy. Patient 
demographics	were	equally	distributed	between	R+	vs	R−,	and	CNS	
dir+	vs	CNS	dir−	subgroups.	Additional	CNS‐directed	chemotherapy	
was	also	given	equally	often	in	R+	and	R−	subgroups.

As in the total study cohort, the addition of R to chemotherapy 
reduced	the	risk	of	progression	(PFS	RR	=	0.250,	95%	CI	0.09‐0.888,	
P = 0.033) and death (OS RR = 0.116, 95% CI 0.015‐0.917, P = 0.041) 
and resulted in better survival in comparison to the patients treated 
in	the	pre‐R	era	(5‐year	PFS	74%	vs	40%,	P = 0.021; 5‐year OS 94% 
vs 50%, P	=	0.013;	 Figure	 1C,D).	 Additional	 CNS‐directed	 che‐
motherapy	 also	 reduced	 the	 risk	 of	 progression	 (PFS	 RR	=	0.432,	
95% CI 0.156‐1.194, P = 0.105) and death (OS RR = 0.297 95% CI 
0.087‐1.016, P = 0.053) and translated into favorable survival in 
comparison to the patients not receiving CNS‐directed chemother‐
apy	 (5‐year	 PFS,	 67%	 vs	 34%,	P = 0.096; 5‐year OS 82% vs 42%, 
P	=	0.040;	Figure	2C,D).

4  | DISCUSSION

We report a population‐based series of SNT DLBCL, a rare extran‐
odal lymphoma, with comprehensive clinical data, including ana‐
tomical distribution, clinicopathological presentation and survival 
during pre‐R and R eras. In our cohort, majority of the patients were 
males, had limited stage, good performance status and low IPI score. 
The	most	common	location	of	the	lymphoma	was	nasopharynx.	PFS	
and OS rates were comparable with previous data1,7,8,10 and did not 

F I G U R E  1   Kaplan‐Meier survival 
analysis for the patients treated with 
CHOP‐like chemotherapy with or without 
rituximab	(R+/−),	(A)	Progression	free	
survival	(PFS)	(B)	Overall	survival	(OS)	(C)	
PFS	for	the	patients	less	than	76	y	(d)	OS	
for the patients < 76 y [Colour figure can 
be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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differ in various anatomic sublocations. Unexpectedly, the rate of 
CNS progression was relatively low (overall 2.2%).

We performed a pathology review according to revised WHO 
classification and determined the molecular subtype of the SNT 
DLBCL cases immunohistochemically using Hans algorithm.17,23 
Accordingly, the GCB phenotype was found to be almost as com‐
mon in paranasal location as the non‐GCB phenotype, whereas 
the non‐GCB cases prevailed among all SNT cases. The findings 
illustrate that SNT DLBCL is immunophenotypically different from 
DLBCL in the Waldeyer's ring, where the GCB phenotype is more 
frequent.18‐20 Previous analysis on Korean and Japanese population 
also showed that non‐GCB phenotype is more common in the nasal 
cavity and paranasal sinuses, or in the SNT area than the reported 
share in the Waldeyer's ring.10,22 Our results thus verify those find‐
ings in the European population. We further observed that potential 
prognostic factors, BCL2 and BCL6 were frequently positive and 
rather evenly in all locations. MUM1 positivity was more common 
among the patients with lymphomas in the nasal cavity and the na‐
sopharynx than among the patients with paranasal involvement. 
Data on MYC expression were available for too few patients to make 
any conclusions (Table 3). As expected, GCB expression profile was 
linked to decreased risk of progression and BCL2 positivity higher 
risk of progression, but significance of these findings have to be 
validated in a larger cohort. Surprisingly, BCL6 positive cases had 
lower risk of progression than negative cases, but since this result 

was non‐significant as well, it has to be studied further in a larger 
patient cohort.

In our study cohort, addition of R to CHOP‐like chemotherapy 
reduced the risk of progression and death in comparison to the pa‐
tients treated in the pre‐R era. The finding is consistent with previ‐
ous results on DLBCL patients in general,11,28‐31 as well as with the 
data on patients with extranodal craniofacial DLBCL,8 although the 
survival benefit of the immunochemotherapy among the patients 
with extranodal craniofacial DLBCL in the last mentioned study by 
Murawski et al was not significant.

Schmitz et al32 clarified the role of extranodal location along with 
other potential risk factors to estimate the risk of CNS progression 
and observed that SNT location was not associated with increased 
risk of CNS progression. To our knowledge, however, previous re‐
sults have not shown that CNS‐directed chemotherapy would not 
benefit the patients with the SNT DLBCL. In our cohort, only one 
CNS progression was recorded, and therefore the impact of differ‐
ent treatment modalities on the risk of CNS progression could not 
be evaluated. However, an important finding in our study was that 
the use of CNS‐directed chemotherapy reduced the rate of systemic 
relapses	and	deaths	and	translated	into	better	PFS	and	OS.	The	best	
outcome was seen among the patients treated with both R and CNS‐
directed chemotherapy. In the lack of prospective trials, our results 
support the use of CNS‐directed chemotherapy as a part of the im‐
munochemoterapy to enhance systemic disease control.

F I G U R E  2   Kaplan‐Meier survival 
analysis for the patients treated with 
CHOP‐like chemotherapy with or without 
CNS‐directed	therapy	(CNS	dir+/−),	(A)	
Progression	free	survival	(PFS)	(B)	Overall	
survival	(OS)	(C)	PFS	for	the	patients	less	
than 76 y (D) OS for the patients < 76 y 
[Colour figure can be viewed at 
wileyonlinelibrary.com]
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In our study cohort, patients 76 years of age or older did not re‐
ceive CNS‐directed chemotherapy. In order to balance the distribu‐
tion of different treatment modalities, we performed a subanalysis 
with the patients less than 76 years of age. In this subgroup, the age 
was equally distributed between the patients in CNS dir+ and CNS 
dir−	subgroups,	and	the	survival	results	were	similar	to	the	findings	
seen in the total patient population. Thus, we suggest eligible elderly 
patients, at least up to 76 years of age, to be treated with additional 
CNS‐directed chemotherapy.

The strengths of our study are a relatively large and comprehen‐
sive collection of clinical data and some molecular information on a 
rare extranodal lymphoid malignancy from two treatment eras. As 
a limitation inherent to retrospective analyses and long inclusion 
period, a potential patient selection bias must be considered when 

interpreting the present findings. Nevertheless, our study demon‐
strates a favorable survival in SNT DLBCL patients treated with im‐
munochemotherapy. Importantly, the survival of these patients can 
be improved even further by adding CNS‐directed chemotherapy to 
the immunochemotherapy backbone, warranting their validation in 
prospective clinical trials.
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