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Background
Renal involvement is uncommon in diffuse large B-cell lymphoma. Recent data suggest that it
is an independent risk factor for central nervous system relapse. We reviewed the clinical fea-
tures, risk of central nervous system involvement, and survival of patients with diffuse large B-
cell lymphoma with involvement of the kidney at diagnosis. 

Design and Methods
All patients with diffuse large B-cell lymphoma and renal involvement diagnosed from January
1, 1982 to December 31, 2008 at the British Columbia Cancer Agency were retrospectively
identified in the Lymphoid Cancer Database. Patients were included if they were 16 years old
or over, had advanced stage disease [stage III /IV, or stage I/II with B symptoms or bulky mass
(>10 cm)] and were treated with curative intent. Central nervous system involvement was diag-
nosed by cerebrospinal fluid cytology, radiology or clinically.

Results
We identified 55/2656 (2%) patients with diffuse large B-cell lymphoma and renal involvement
at diagnosis. The male to female ratio was 2:1. The patients’ median age was 58 years. Bilateral
renal involvement was present in 24 (44%) and stage IV disease in 50 (91%). The International
Prognostic Index score was 3, 4 or 5 in 52 (95%), the glomerular filtration rate was less than 30
mL/min/m2 in 9 (16%) and elevated lactate dehydrogenase was recorded in 46 (84%). Twenty-
five (46%) patients received CHOP plus rituximab and 30 (54%) received CHOP-like regimens
without rituximab. In total, 20 (36%) patients had central nervous system involvement: four at
the time of diagnosis and 16 at relapse. The median time to central nervous system relapse was
5.6 months (range, 1.2 months-4.6 years), and was not affected by the addition of rituximab
(P=0.547). The 5-year overall and progression-free survival rates for the whole cohort were
29% and 25%, respectively. In patients who received rituximab, there were trends towards
improved 5-year overall survival (43% versus 18%, P=0.071) and progression-free survival (40%
versus 13%, P=0.057).

Conclusions
There is an exceptionally high incidence of central nervous system relapse in patients with dif-
fuse large B-cell lymphoma and kidney involvement at diagnosis. The addition of rituximab
may improve overall survival in this poor-risk population, likely through improved control of
systemic disease.
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Introduction

Renal parenchymal involvement is uncommon in dif-
fuse large B-cell lymphoma (DLBCL). In almost all cases,
renal involvement appears to be a secondary process,
either by direct extension from a retroperitoneal mass or
via hematogenous spread in the setting of disseminated
disease.1,2 Primary renal non-Hodgkin’s lymphoma is
even more uncommon, and only a few cases have been
reported in the literature.3-8
There are limited data describing the clinical course

and outcomes of patients with DLBCL and renal involve-
ment and many prior studies were based on older lym-
phoma classification systems.9-12 Retrospective cohort
studies reveal that these patients tend to present with
widespread disease and have a poor outcome in part due
to a high rate of central nervous system (CNS) relapse.13,14
A recently published report from the British Columbia

Cancer Agency (BCCA) showed that kidney involve-
ment is an independent risk factor for CNS relapse in
patients with DLBCL in both the pre- and post-rituximab
treatment eras.14 However, to date, there are no pub-
lished studies directly evaluating the risk of CNS relapse
exclusively in patients with renal involvement, especially
in those treated with rituximab.
The purpose of this study was two-fold: (i) to evaluate

the incidence of CNS relapse in an expanded cohort of
patients with DLBCL and kidney involvement, and (ii) to
determine the impact of rituximab on outcome and CNS
relapse in this population of patients. 

Design and Methods

Patients
All patients with biopsy-proven DLBCL, according to the cur-

rent World Health Organization classification, and extranodal
renal involvement, diagnosed between 1 January 1982 and 31
December 2008 were identified in the BCCA Lymphoid Cancer
database. Patients were included if they were 16 years old or
over and had advanced stage disease [stage III /IV, or stage I/II
with B symptoms or bulky tumor (>10cm)]. Human immunod-
eficiency virus-positive individuals, and those with insufficient
follow-up information were excluded. All cases were reviewed
by a hematopathologist from the BCCA. The CNS was evaluat-
ed at diagnosis by imaging or cerebrospinal fluid analysis only
if clinically indicated.
Extranodal renal involvement was diagnosed either by biopsy

(surgical or core needle biopsy) or imaging (ultrasound, comput-
ed tomography, or magnetic resonance imaging). Patients with
hydronephrosis secondary to ureteric obstruction by a
retroperitoneal mass without obvious renal parenchymal
involvement were excluded. Pre-treatment glomerular filtration
rate was estimated using the Modification of Diet in Renal
Disease study equation, which incorporates information on
age, race, gender, and serum creatinine.15-17 Severe renal failure
was defined as a glomerular filtration rate less than 30
mL/min/1.73 m2, in accordance with the National Kidney
Foundation’s most recent clinical practice guidelines.18

Treatment and follow-up
All patients received at least one cycle of cyclophosphamide,

doxorubicin, vincristine, and prednisone (CHOP) chemotherapy
or similar regimen with curative intent. After March 1, 2001, all

patients received CHOP in combination with rituximab (R-
CHOP). Intrathecal prophylaxis, consisting of alternating
methotrexate (12 mg) and cytarabine (50 mg) for six doses, was
administered upon completion of chemotherapy to patients with
involvement of the bone marrow, peripheral blood, epidural
space, testicles, or paranasal sinuses. After September 2002, only
patients with paranasal sinus involvement received intrathecal
prophylaxis in accordance with a change in institutional policy.
Baseline clinical, laboratory, pathology, and imaging informa-

tion for each patient were obtained from their paper and/or
electronic medical records. Follow-up information, including
details on relapse and death, was obtained primarily through
the Cancer Agency Information System. For those patients who
relapsed, the sites of relapse were documented. When neces-
sary, local physicians and hospitals were contacted to complete
the follow-up data. This study was approved by the University
of British Columbia BCCA Research Ethics Board.

Statistical analysis
The primary study endpoint was the time to CNS relapse,

defined as new involvement of the CNS after chemotherapy, in
isolation or as part of progressive disease involving other sites.
CNS involvement was diagnosed by cerebrospinal fluid cytol-
ogy, brain imaging (computed tomography or magnetic reso-
nance imaging), or objective neurological examination findings.
The time to CNS relapse was calculated from the initial date of
pathological diagnosis to the date of CNS relapse. Patients with
CNS involvement at diagnosis were not included in the time to
CNS relapse analyses.
Overall survival was calculated from the date of initial diag-

nosis [or from the date of CNS relapse where applicable (overall
survival after CNS relapse)] to the date of last follow-up or
death from any cause. Progression-free survival was calculated
from the date of diagnosis to the date of first disease progres-
sion or relapse following treatment, or death from any cause.
Patients alive and without progressive disease were censored on
the date of their last follow-up visit. Survival analyses and time
to CNS relapse were estimated using the Kaplan-Meier method
and compared using the log-rank test.19

Patients’ characteristics at diagnosis and relapse were com-
pared using Fisher’s exact test for discrete variables, and
Wilcoxon’s rank sum test for continuous variables. Data were
analyzed using the Statistical Package for the Social Sciences
(SPSS version 14.0 for Windows; SPSS Inc, Chicago, IL, USA).

Results

Baseline characteristics
A total of 2656 patients with DLBCL diagnosed

between 1982 and 2008 were initially identified. Sixty-
two had renal involvement at diagnosis. Seven were
excluded: two patients with misclassified diagnoses (T-
cell immunoblastic lymphoma and renal cell carcinoma),
and five patients with incomplete/unobtainable follow-
up information. All cases were considered DLBCL not
otherwise specified according to the 2008 World Health
Organization classification, including cases diagnosed
before 2001, which were updated accordingly. There
were no cases of T-cell-rich B-cell lymphoma, primary
mediastinal B-cell lymphoma, transformed or discordant
lymphoma. The final cohort consisted of 55 (2%)
patients with a median follow-up of 5.7 years (range, 8
months - 18 years) for living patients.
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Renal involvement was diagnosed by histopathological
studies in 19 patients (core needle biopsy n=8, laparoto-
my/open biopsy n=9, and nephrectomy n=2) and by
imaging in 36 patients (computed tomography and/or
ultrasound), which required demonstration of a solid
metastasis to the kidney. 
The patients’ baseline characteristics are displayed in

Table 1. The median age at diagnosis was 58 years, and
most patients were male (67%).  The majority of patients
had poor prognostic features, including elevated lactate
dehydrogenase (84%), stage IV disease (91%), perform-
ance status of 2 or more (69%), high or high intermediate
International Prognostic Index score (>3) (67%), involve-
ment of other extranodal sites (91%), and bulky disease
(56%).  Severe renal failure was present in 16% of
patients, and 44% had bilateral renal involvement.  
In total, 30 (54%) patients were treated with CHOP-

like chemotherapy and 25 (46%) with R-CHOP (Table 1).
Intrathecal prophylaxis was given to eight of 51 (15%)
patients without known CNS involvement at diagnosis.
Four patients had CNS disease at diagnosis: three were
treated with CHOP (with intrathecal chemotherapy plus
whole brain irradiation in one patient, whole brain irra-
diation in another patient, corticosteroids in the third
patient), and one was treated with R-CHOP plus
intrathecal chemotherapy.

Central nervous system involvement 
Twenty (36%) patients had CNS involvement at some

point in their disease course: 4 (7%) at diagnosis and 16
(31%) suffered a relapse in the CNS following primary
systemic therapy. CNS relapses occurred shortly after
diagnosis and treatment, with a median time to CNS
relapse of 5.6 months (range, 1.2 months - 4.6 years). The
actuarial risk of CNS relapse at 5 years for patients with-
out CNS involvement at diagnosis was 41%. Thirteen
patients (81%) experienced their CNS relapse within the
first year after diagnosis.
The risk of CNS relapse was similar in patients who

received R-CHOP chemotherapy and CHOP alone (medi-
an time to CNS relapse 6.3 versus 4.8 months, respectively;
P=0.547) (Figure 3). No relapses were noted beyond 2
years after diagnosis in patients treated with rituximab.
One patient treated with CHOP and intrathecal prophy-
laxis had a late relapse involving the leptomeninges 4.6
years after diagnosis.
All four patients with CNS involvement at diagnosis

developed progressive disease despite treatment. Among
the other 51 patients, 34 suffered a relapse of their lym-
phoma: in 18 (53%) cases the relapse was systemic, in 13
cases it involved only the CNS (38%), and in three cases it
involved both (Table 2). The majority of CNS events were
diagnosed by cerebrospinal fluid cytology (n=11) or CNS
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Table 1. Patients’ characteristics.
Characteristic Entire cohort CNS involvement

(n=55) NO (n=35) YES (n=20) P
n % n % n %

Median age (range), years 58 (19-81) 56 (20-81) 61 (19-77) 0.979
Male gender 37 67 23 66 14 70 1.0
GFR<30 mL/min/1.73 m2 9 16 7 20 2 10 0.462
Bilateral renal lymphoma 24 44 16 46 8 40 1.0
Elevated lactate dehydrogenase 46 84 29 83 17 85 1.0
Stage IV 50 91 30 86 20 100 0.147
B symptoms 36 66 22 63 14 70 1.0
≥2 extranodal sites 50 91 30 86 20 100 0.181
Bone marrow involvement 11 20 4 11 7 35 0.076
Testicular involvement 5 9 1 3 4 20 0.053
Performance status >2 37 69 28 80 9 47 0.286
Bulky disease ≥10 cm 31 56 24 69 7 35 0.024
International Prognostic Index

0-2 3 6 2 6 1 5 1.0
3 15 27 8 23 7 35 0.361
4 26 47 19 54 7 35 0.262
5 11 20 6 17 5 25 0.504

Treatment
CHOP plus rituximab 25 46 17 49 8 40 0.585
CHOP-like regimens 30 54 18 51 12 60
Intrathecal prophylaxis* 8 15 4 17 4 22 0.459

Response to treatment
Complete response 23 42 19 54 4 20 0.022
Partial response 16 29 10 29 6 30 1.0
No response or PD 12 22 4 11 8 40 0.020
Other** 4 7 2 6 2 10 0.209

*Excludes intrathecal chemotherapy given to two of four patients with known CNS involvement at diagnosis. **Two patients died of acute treatment toxicity, and information on
response to treatment is unobtainable for two patients. GFR: glomerular filtration rate; PD: progressive disease.



imaging (n=7). About half of theCNS events were lep-
tomeningeal (n=11) and the other half were parenchymal
(n=8); only one patient had involvement of both compart-
ments. Almost all patients received at least one form of
treatment for CNS involvement: whole brain radiation
and intrathecal chemotherapy were the most commonly
used therapies. None of the patients received high-dose
chemotherapy and autologous stem cell transplantation.  

Risk factors for central nervous system relapse
There were no significant differences in most baseline

characteristics between patients who had CNS involve-
ment and those who did not, with the exception of a high-
er proportion of bulky disease in those without a CNS
event (69% versus 35%; P=0.021); conversely, there was a
trend towards a higher risk of CNS disease in patients
with bone marrow (P=0.076) and testicular involvement
(P=0.053) at diagnosis (Table 1).

Patients who suffered a CNS relapse were less likely to
have achieved a complete remission following primary
systemic therapy than those who did not have a CNS
relapse (20% versus 54%, respectively; P=0.022).
Similarly, those who suffered a CNS relapse were more
likely to have stable or progressive disease after
chemotherapy (40% versus 11%, respectively; P=0.020).
Among the 16 patients who achieved a complete remis-
sion, the addition of rituximab did not influence the time
to CNS relapse (2-year CNS relapse rate in CHOP and R-
CHOP recipients: 21% versus 17%, respectively; P=0.692).

Patients’ outcomes
The 5-year overall and progression-free survival rates for

the whole cohort were 29% and 25%, respectively,
reflecting an aggressive course. There was trends towards
improved 5-year overall survival (43% versus 18%;
P=0.071) and progression-free survival (40% versus 13%;
P=0.057) in patients treated with R-CHOP, despite their
poor prognostic characteristics, as shown in Figures 1 and
2. Patients with severe renal failure did not experience
worse outcomes (overall survival, P=0.220; progression-
free survival P=0.480).
Outcomes were equally poor regardless of whether

patients had CNS involvement or systemic relapse, with a
median overall survival slightly less than 1 year. Following
CNS relapse, all patients died of progressive disease, with
a very short median survival of 2.2 months (range, 2
weeks - 2.6 years).

Discussion

In keeping with other studies using modern imaging
techniques, we observed a low incidence of kidney
involvement at the time of diagnosis in patients with

CNS relapse in DLBCL with kidney involvement

haematologica | 2011; 96(7) 1005

Table 2. Characteristics of patients with CNS involvement (n=20).
Clinical factor                                           CHOP (n=12)     R-CHOP (n=8)

Timing of CNS involvement
Diagnosis                                                                   3                              1
Relapse                                                                       9                              7

Site of CNS involvement
Leptomeninges                                                        9                              2
Parenchyma                                                               2                              6
Both                                                                             1                              0

Diagnosis of CNS involvement
Cerebrospinal fluid cytology                                 9                              2
Imaging                                                                       2                              5
Brain biopsy                                                              1                              1
Clinical                                                                        1                              0

CNS versus systemic involvement
Concurrent CNS and systemic at diagnosis      1                              1
First relapse CNS only                                           10                             6
First relapse CNS and systemic                           1                              0
First relapse systemic then CNS                         0                              1

Treatment of CNS involvement
Whole brain irradiation                                          7                              5
Intrathecal chemotherapy                                     8                              2
Corticosteroids                                                        1                              2
High-dose methotrexate                                        1                              0

Lymphoma-related death                                           12                             8

Figure 1. Overall survival according to initial therapy (n=55).

Figure 2. Progression-free survival according to initial therapy
(n=55).
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DLBCL (2%).9-14 This may underestimate the true involve-
ment, however, as older autopsy series reveal that the inci-
dence may be as high as 50% in patients who ultimately
succumb to their disease.9,20-23 Renal parenchymal involve-
ment does not necessarily result in impaired organ func-
tion, suggesting that a number of patients may have
microscopic, subclinical kidney involvement at diagno-
sis.1,6,11
Consistent with prior reports, we observed that renal

involvement occurred in the setting of extensive nodal11
and extranodal9 disease. Indeed, 90% of our patients had
at least two extranodal sites involved at presentation. The
presence of more than one involved extranodal site has
been consistently identified as an independent risk factor
for CNS relapse in several studies.13,24-28 CNS relapse
occurred early after completion of primary systemic ther-
apy and CNS involvement was also found in four patients
at the time of diagnosis. Since staging lumbar puncture
and brain imaging were not routinely performed on all
patients, it is possible that a proportion may have had
occult CNS disease at diagnosis. Given the low sensitivity
of cerebrospinal fluid cytology studies, a negative test is
probably insufficient to rule out subclinical CNS involve-
ment in such high-risk patients; in these cases, other tech-
niques such as flow cytometry should be employed to
increase detection rates.29-31 The detection of subclinical
CNS involvement may help to guide treatment recom-
mendations and define the prognosis of such patients bet-
ter. 
Although the mechanism of lymphoma dissemination

into the CNS remains unclear, the role of adhesion mole-
cules, chemokines, and matrix metalloproteinases in
tumor invasion and metastasis has become increasingly
recognized.32,33 The expression of certain genes34,35 and
adhesion molecules on the surface of non-Hodgkin’s lym-
phoma cells36,37 has been associated with a tendency
towards extranodal involvement, tumor aggressiveness,

and worse outcomes.  These observations provide a bio-
logical hypothesis accounting for the high rates of CNS
involvement seen at diagnosis and relapse in our cohort of
patients.
The poor outcomes reported in the current study are

similar to those in prior studies of patients with non-
Hodgkin’s lymphoma involving the kidneys who were
treated with combination chemotherapy in the pre-ritux-
imab era. Such studies showed rapid improvement in
renal function and tumor size, but treatment failure was
common.9,11,12 The addition of rituximab appears to
improve both progression-free and overall survival rates.
However, it does not appear to reduce rates of CNS
relapse, although this conclusion is limited by our small
sample size. A recent post-hoc analysis of 1222 patients
with aggressive B-cell non-Hodgkin’s lymphoma treated
in the RICOVER-60 study showed that those treated with
R-CHOP had a lower incidence of CNS relapse (2-year
CNS relapse rates of 4.1% versus 6.9%, RR 0.58; P=0.046);
however, the absolute difference was marginal in this low-
risk population.27 Furthermore, our previously published
results of 435 patients suggest that rituximab may have a
greater impact on reducing the risk of CNS relapse in
patients who have achieved a complete remission, per-
haps through better systemic disease control.14 Given that
most relapses in the current study occurred early, subclin-
ical disease at diagnosis may have been underappreciated
and rituximab may not have been sufficient to eradicate
CNS disease in this group due to poor penetration.
Current strategies to prevent CNS relapse in patients

with aggressive histology lymphoma in the rituximab era,
including intrathecal chemotherapy, are generally ineffec-
tive.14,27,28 A recent retrospective study of 65 selected
patients with high-risk DLBCL receiving primary
chemoimmunotherapy concurrently with intravenous
high-dose methotrexate and leucovorin rescue suggests
that this strategy may be associated with a lower risk of
CNS relapse,38 but prospective evaluation is necessary.
In summary, patients with DLBCL and kidney involve-

ment at diagnosis have a poor prognosis in part due to the
high incidence of CNS relapses which occur early. The
addition of rituximab appears to improve overall survival
modestly in this poor-risk population, likely due to
enhanced systemic disease control as the risk of CNS
relapse is unaltered. Clinicians should consider evaluating
these patients for CNS involvement at the time of diagno-
sis and staging, even in the absence of neurological signs
and symptoms. R-CHOP is not sufficient therapy in
patients with renal involvement with or without CNS dis-
ease and improved diagnostic and treatment modalities
are, therefore, necessary for this population.
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Figure 3. Time to CNS relapse according to initial therapy (n=51).
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