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Abstract
Background. Refractory disease in primary central nervous system lymphoma (PCNSL) may occur despite ade-
quate initial treatment. There is currently no standard of care for relapsed and recurrent PCSNL. No study to date 
documents using a combined regimen of radiotherapy, temozolomide, and rituximab. This study aimed to present 
the clinical course and outcomes of patients with recurrent or refractory disease who were given a combination of 
radiation, temozolomide, and rituximab.
Methods. Retrospective analysis was employed to evaluate data from recurrent or refractory PCNSL patients who 
were treated with radiation, temozolomide, and rituximab in two tertiary hospitals in the Philippines. Baseline 
demographics, treatment regimen, and outcomes were analyzed.
Results. Fifteen patients with a median age of 56 years were included, 11 with refractory disease and 4 with recur-
rent disease. Patients with bulky disease received either whole brain radiotherapy or partial field radiotherapy with 
rituximab and temozolomide given during radiation and for 6 months after radiation. Overall response rate to sal-
vage therapy was 93.3% (14/15). Median overall survival from initial diagnosis was not reached (median follow-up: 
84 months). Mortality rate was 33.3% (5/15), but only 2 out of 5 mortalities were from disease progression. There 
were only two reported cases of mild allergic reactions to rituximab, which did not result in treatment interruption.
Conclusion. Rituximab, temozolomide, and radiotherapy can be considered as an effective and safe salvage 
therapy for relapsed and recurrent central nervous system lymphoma.

Key Points

 • There is no consensus for standard of care for salvage therapy for PCNSL.

 • Using radiotherapy with rituximab and temozolomide as salvage therapy is effective.

 • Salvage therapy with radiotherapy, temozolomide, and rituximab is well-tolerated.

Primary CNS Lymphoma (PCNSL) is a rare form of non-Hodgkin 
lymphoma. The incidence of this disease is documented to be 7 
cases per 1,000,000.1 A recent study from Australia noted that 
the age-standardized incidence of PCNSL to be 0.43 per 100,000,2 
while a Korean study found an incidence of 0.17 per 100,000.3 

Experts consider high-dose methotrexate and rituximab as the 
cornerstone in treating PCNSL.4 Despite this, as much as 85% of 
patients have isolated CNS relapse on follow-up5 and most of 
these occur in the first 2 years of diagnosis.6 Further, as much 
as 10–15% proceed to develop refractory disease.4 Refractory 

Use of rituximab, temozolomide, and radiation in 
recurrent and refractory primary central nervous system 
lymphoma in the Philippines: a retrospective analysis

  

applyparastyle "fig//caption/p[1]" parastyle "FigCapt"
applyparastyle "fig" parastyle "Figure"

https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0003-2824-4544
https://orcid.org/0000-0002-3869-0014
https://orcid.org/0000-0001-6628-1480
https://orcid.org/0000-0001-8862-5360
mailto:aoapor@up.edu.ph?subject=


 2 Batara et al. Primary CNS lymphoma salvage therapy in the Phils

disease has been defined as progression occurring during 
the course of first-line treatment for PCNSL while recur-
rence refers to relapse following complete response to ini-
tial therapy.7

To date, there has been no established treatment guide-
line or randomized controlled trial on this study population. 
The National Comprehensive Cancer Network (NCCN) re-
commends the inclusion of these patients in clinical trials. 
High-dose methotrexate, other systemic chemotherapy, 
and stem cell therapy are also considered options.8

Several regimens have been examined for patients with 
recurrent and refractory disease, especially among those 
who had treatment failure with high-dose methotrexate 
(HD-MTX). Salvage therapy with HD-MTX is the most fre-
quently used and is particularly beneficial among patients 
who responded well to initial treatment with methotrexate. 
Other agents such as rituximab and temozolomide have 
also been studied.4 Salvage therapy with a combination of 
temozolomide and rituximab showed response rates be-
tween 14 and 100% and median survival of 8–14 months.5,9 
Rituximab monotherapy resulted in 36% response rate 
and median overall survival of 20.9  months.10 Salvage 
radiotherapy using whole brain radiotherapy had re-
sponse in 67–79% of cases and median survival of 10.9–
16 months.11–13 At the moment, data on the best treatment 
option remains limited due to the absence of randomized 
controlled trials among patients who have recurrent or re-
fractory PCNSL (rrPCNSL).

This is the first study to document the demographic 
profile and clinical course of the rrPCNSL patients in the 
Philippines. This study can guide future directions on the 
treatment of this highly recurrent disease in low-income 
countries like the Philippines. Radiotherapy, rituximab, and 
temozolomide are readily available treatment modalities 
in most tertiary hospitals in the country. In the Philippine 
setting where therapeutic choices may be limited by finan-
cial restrictions, finding the most efficient and tolerated 
regimen for such disease will not only aid clinicians and 
families in decision-making but may ultimately guide in-
surance and healthcare policies.

Methods

The authors did a retrospective case series on the pro-
file and outcomes of patients with rrPCNSL seen in St. 

Luke’s Medical Center and Philippine General Hospital 
who are all attended to by the Neuro-Oncology service 
until April 2021. Inclusion and exclusion criteria were 
used to minimize selection bias. The following were used 
to include patients in the study who were or who had: 
A) aged 18  years old and above; B) biopsy confirmed 
histopathologic evidence of primary CNS lymphoma 
with positive CD 20 expression on immunohistochemical 
studies; C) treated initially with a high-dose methotrexate 
regimen and had clinical and radiologic evidence of 
stable disease or complete response; and D) were treated 
with any combination of rituximab, temozolomide, and/
or radiation for their recurrence or relapse. Patients who 
had either: A) incomplete medical records; B) did not 
complete initial regimen of high-dose methotrexate; or 
C) did not proceed with salvage treatment for any reason 
were excluded from the study.

The demographic, clinical profiles, course, and out-
comes of the patients were documented through chart 
review of in-patient, out-patient files, and follow-up via 
consult or telephone call. Overall mortality rate and re-
sponse rates were documented.

Ethical approval for this study was obtained from 
University of the Philippines Manila Ethics Review Board 
(UPMREB 2020-535-01) and St. Luke’s Medical Center 
Institutional Ethics Review Committee (SL-21151).

Results

Records were reviewed and a total of 18 patients were 
identified with diagnosed cases of rrPCNSL who met the 
inclusion criteria. Three (3) patients were then excluded for 
the following reasons: A) one patient was treated with only 
palliative whole brain radiotherapy due to low KPS and no 
consent for chemotherapy from the patient; B) one patient 
who expired prior to planned salvage therapy; and C) one 
patient who underwent treatment but had no prior CD20 
immunohistochemistry done.

From the total analyzed 15 patients, there were 8 males 
and 7 females with a median age of 56  years (range, 
21–78). The median KPS score after initial therapy was 90 
(range, 40–100). The median MMSE score was 26 (range, 
5–30). The most common comorbidity was hypertension 
(n = 5, 33.3%).

Importance of the Study

Primary central nervous system lymphoma 
(PCNSL) is usually responsive to both chemo-
therapy and radiotherapy. However, there are 
limited studies evaluating efficacy and safety of 
multi-modality treatment for recurrent and re-
fractory PCNSL. Current management is based 
on early-phase clinical trials or the clinical expe-
rience of individual institutions. This retrospec-
tive case series aims to evaluate the outcomes 

among patients diagnosed with recurrent or re-
fractory PCNSL following combined modality 
treatment with radiation, temozolomide, and 
rituximab. This study demonstrates efficacy 
and tolerability of radiation, temozolomide, 
and rituximab as salvage therapy for recurrent 
and refractory PCNSL, providing an alternative 
viable treatment option.
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Table 1. Characteristics of patients with recurrent and refractory primary CNS lymphoma

Patient Age/
Sex 

Initial 
treatment 
given 

Recurrent 
or refrac-
tory 

Treatment  
on relapse 

Time to 
relapse/  
recur-
rence 
(months) 

Survival 
time a  
(months) 

KPS 
b 

Cognitive outcome  
(reason for decline) 

Out-
come 

Remarks 

1 39/F MTX Refractory WBRT, TMZ, 
Rituximab

3 120 100 No cognitive  
decline

Alive  

2 52/F MTX Refractory WBRT, TMZ, 
Rituximab

2 144 100 No cognitive  
decline

Alive  

3 40/M MTX Recurrent WBRT, TMZ, 
Rituximab

72 108 70 Mild cognitive  
decline 2 years 
after WBRT;  
Forgetfulness but 
still able to work  
(Due to treatment)

Alive Pro-
gressive 
disease

4 78/F MTX, 
Rituximab

Refractory PFRT, TMZ, 
Rituximab

1 76 80 Mild cognitive 
decline, still to 
converse and 
answer questions; 
vegetative post ad-
mission for status 
epilepticus  
(Due to other 
medical condition: 
status epilepticus)

Alive  

5 21/F MTX, 
Rituximab

Refractory WBRT, 
Spinal 
RT, TMZ, 
Rituximab

3 61 100 No cognitive  
decline

Alive  

6 56/M MTX, 
Rituximab

Refractory TMZ, 
Rituximab

2 84 100 No cognitive  
decline

Alive  

7 53/F MTX, 
Rituximab, 
TMZ

Refractory WBRT, TMZ, 
Rituximab

4 74 90 No cognitive  
decline

Alive  

8 60/M MTX Recurrent TMZ, 
Rituximab, 
Intraocular 
MTX

24 84 100 No cognitive  
decline

Lost to 
fol-
low-up

 

9 71/M MTX Recurrent WBRT, TMZ, 
Rituximab

24 72 60 Gradual cognitive 
decline 1 month 
after WBRT, ini-
tially with short 
term memory loss 
progressing to in-
ability to recognize 
people and incon-
sistent answers to 
questions in the 
following months  
(Due to treatment)

Died Died of 
pneu-
monia

10 67/F MTX, 
Rituximab

Refractory PFRT, TMZ, 
Rituximab

1 31 100 No cognitive  
decline

Alive  

11 64/M MTX Refractory PFRT, TMZ, 
Rituximab

2 38 80 No cognitive  
decline

Died Died from 
disease 
progres-
sion

12 32/M MTX Recurrent WBRT, TMZ, 
Rituximab

6 11 40 No data Died Died from 
disease 
progres-
sion

13 65/M MTX Refractory PFRT, TMZ, 
Rituximab

4 5 80 No data Died Pro-
gressive 
disease; 
Died of 
pneu-
monia
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Initial Treatment

Treatment given to all 15 patients are summarized in   
Table 1. All of the patients received high-dose metho-
trexate at 8 g/m2 BSA every 14 days. There were 7 (46.6%) 
patients who received rituximab at 375 mg/m2 BSA as part 
of their initial treatment, and 2 (13.3%) patients  received 
temozolomide as part of their initial treatment.

Salvage Therapy

Refractory disease was defined as disease progression during 
initial treatment with methotrexate, and recurrent disease was 
defined as clinical disease progression following initial treat-
ment with methotrexate. Of the 15 patients, 11 patients had 
refractory disease, and 4 patients had recurrence. The me-
dian time to disease progression was 14 weeks. For recurrent 
disease, the median time to recurrence was 24 months. All 
patients were rechallenged with HD-MTX. Only one patient re-
sponded to rechallenge however was noted to have disease 
recurrence on the 6th month of treatment.

All 15 patients received temozolomide at 100  mg/m2 
BSA for 7 days on and 7 days off during and after radio-
therapy, and rituximab at 375 mg/m2 BSA every 14 days 
for 6 months after completing radiotherapy (see Figure 1). 
In 10 of 11 patients with refractory disease and 3 of 4 pa-
tients with recurrence, radiotherapy was given as either 
whole brain RT or partial field RT with a total dose of 30 
Gy, the choice of which was determined by patient age. 
Patients younger than 60  years old received WBRT, and 
PFRT was prescribed to those 60 years old and older. PFRT 
was given to four patients, and WBRT was given to nine 
patients. There was one patient with refractory disease 
treated with fractionated stereotactic radiotherapy and 
one patient with refractory disease who received spinal ra-
diotherapy. Two patients did not receive radiotherapy for 
the following reasons: A) Patient 6 had small radiologic 

progression; and B) Patient 8 had local progression of oc-
ular lymphoma only.

There were no major adverse events noted. Allergic re-
action (rashes) to rituximab was encountered in 2 patients 
but was easily treated with hydrocortisone and did not in-
terrupt treatment.

Treatment Response and Survival

There were 14 (93.3%) patients responsive to salvage therapy, 
of which 11 (73.3%) had complete response (CR) and 3 (20%) 
had partial response (PR) (see Figure 1). There were 3 (20%) 
patients that developed progressive disease. Of these, one pa-
tient remains alive 74 months from relapse with a KPS of 70.

There were 5 (33.3%) patients that died, and 1 was lost to 
follow-up. Of these 5 patients, 2 died from disease progres-
sion, 2 died from infection, and 1 died without specified 
cause. There were 2 of 11 patients without disease progres-
sion that died. Median KPS among the surviving 9 patients 
following treatment was 95 (range, 80–100). Median overall 
survival was not reached (median follow-up: 84 months).

Cognitive Status

A descriptive account on the cognitive status of the patients 
on their most recent follow-up is included in this study. On 
review of records, 8 of the 15 patients were noted to have no 
cognitive decline. Out of the five patients who were noted to 
have cognitive deficits (see Figure 2), only 3 were attributed 
to the effect of treatment. Patient 3 had mild cognitive de-
cline manifesting as forgetfulness which started 2 years post 
WBRT. Patient 9 had gradual cognitive decline presenting in-
itially with short term memory loss progressing to inability 
to recognize people and to answer questions consistently. 
Patient 14 had short term memory loss 6 months post WBRT. 

  
Table 1. Continued

Patient Age/
Sex 

Initial 
treatment 
given 

Recurrent 
or refrac-
tory 

Treatment  
on relapse 

Time to 
relapse/  
recur-
rence 
(months) 

Survival 
time a  
(months) 

KPS 
b 

Cognitive outcome  
(reason for decline) 

Out-
come 

Remarks 

14 70/M MTX, 
Rituximab

Refractory WBRT, TMZ, 
Rituximab

6 23 90 Mild cognitive 
decline, short 
term memory loss 
6 months after 
WBRT  
(Due to treatment)

Died Cause of 
death not 
specified

15 53/F MTX, 
Rituximab, 
TMZ

Refractory WBRT, TMZ, 
Rituximab

29 47 60 Short term 
memory loss after 
stroke  
(Due to other 
medical condition: 
stroke)

Alive  

MTX, methotrexate; PFRT, partial field radiotherapy (either FSRT or IMRT); RT, radiotherapy; TMZ, temozolomide; WBRT, whole brain radiotherapy.
aSurvival time from diagnosis.
bKarnofsky Performance Score at time of study.
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Two other patients were noted to have cognitive decline 
due to another medical condition. Patient 4 was still able to 
converse and answer coherently initially but was vegetative 
after an admission for status epilepticus. On the other hand, 
patient 15 presented with short term memory loss attributed 
to stroke. Patients 12 and 13 expired early hence with no fur-
ther data on cognitive status.

Discussion

There are several challenges in finding the best salvage 
treatment for patients with rrPCNSL. The variation in terms 
of site, actual number, and age of patients during the 
time of recurrence as well as the knowledge gaps in the 

  

15 patients with primary CNS
lymphoma with disease progression

after initial treatment

11 patients with refractory disease
(progression during initial therapy)

A

B

14 patients with response
to salvage therapy

11 patients without disease
progression after salvage
therapy
  2 died
     1, infection
     1, cause not specified
  8 survived
  1 lost to follow-up 

3 patients with disease
progression after salvage
therapy
  2 died
     1, infection
     1, disease progression
  1 survived

11 complete response 1 died

   1 patient with no response
to salvage therapy

3 partial response

4 patients with disease recurrence
(progression after initial therapy)

DIAGNOSIS OF PCNSL

INITIAL THERAPY

SALVAGE THERAPY

COMPLETE RESPONSE

RECHALLENGE with
HD-MTX

HD-MTX (8g/BSA)
+/- RTX (375 mg/BSA)

every 2 weeks x 6 cycles
REFRACTORY DISEASE

POOR

RESPONSE

RECURRENT DISEASE

HD-MTX (8g/BSA)
+/- RTX (375 mg/BSA)

every 4 weeks x 6 cycles

WBRT (<60 y.o.) or
PFRT (>60 y.o)

RTX (375 mg/BSA)
every 2 weeks

x 6 months

TMZ
(100 mg/

BSA)
7 days on,
7 days off

Figure 1. (A) Flow of patients in the study. (B) Flow of treatment regimen given for recurrent and refractory PCNSL.
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Figure 2. Illustrated clinical course of patients with rrPCNSL indicating time to disease recurrence or progression and cognitive decline.
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pathophysiology of PCNSL have been identified as bar-
riers to the conduct of randomized controlled trials in this 
population.4

All of the 15 patients were given methotrexate as initial 
therapy to the PCNSL. Eleven of these patients developed 
refractory disease while 4 developed recurrent disease be-
yond 6  months following methotrexate therapy (Figure 
1). Plotkin and colleagues found the repeat administra-
tion of HD-MTX in the treatment of recurrent PCNSL had 
an 87% response rate (CR 73%, PR 14%), with overall sur-
vival of 61.9 months.14 In our study however, after failing 
to respond to a rechallenge with HD-MTX, all the patients 
were considered poor responders to methotrexate which 
prompted introduction of a new treatment regimen. In the 
NCCN guidelines, the options for such patients include sys-
temic chemotherapy, radiotherapy with or without chemo-
therapy, or high-dose MTX therapy with stem cell rescue.8

Thirteen patients received radiotherapy with chemo-
therapy while two patients were not given radiotherapy 
due to relatively limited tumor bulk. While several 
single-agent or combination therapies have been 
studied for this population,7 radiation therapy, specifi-
cally WBRT remains to be an important option in some 
cases. It may be given to patients with rapid progression 
of disease or those with multiple recurrences of disease 
especially if systemic therapy is not an option. In the 
Philippines, radiotherapy, rituximab, and temozolomide 
are accessible therapeutic options in equipped centers. 
Availability and previously published evidence of ef-
fectiveness favor the use of these agents in our multi-
modality regimen.

Radiotherapy has been proven effective as salvage 
therapy for rrPCNSL. A study in 2005 used salvage WBRT 
in 27 patients with rrPCNSL with a 74% response rate (CR 
37%, PR 37%) and overall survival of 10.9  months, with 
dose-dependent late treatment-associated neurotoxicity 
in 14%.12 Khimani and colleagues documented an overall 
response rate of 67% (CR 50%, PR 17%) and median sur-
vival of 11.7 months among 36 patients with primary or sec-
ondary CNSL who failed prior MTX-based therapy. Longer 
overall survival was seen in their patients who received five 
or more cycles of MTX initially and those with relapse con-
fined to the CNS.11 A retrospective study by Hottinger and 
colleagues including 48 patients showed a 79% response 
rate (CR 58%, PR 21%) and overall survival of 16 months. 
Treatment-related neurotoxicity developed in 22% and was 
associated with older age and radiotherapy initiated less 
than 6 months from MTX treatment.13 Patient 9 was given 
WBRT and was noted to have cognitive decline presenting 
as short term memory loss progressing to inability to recog-
nize people 1 month post treatment. The patient was more 
than 60 years old at the time of WBRT. Due to the associa-
tion of radiotherapy with neurocognitive decline, PFRT was 
preferred over WBRT in the succeeding patients who were 
aged 60 years old and above at the time of treatment. Two 
of these patients (Patients 10 and 11) out of 4 had no cog-
nitive decline on their most recent follow-up. However, it 
must be noted that the lack of formal tests to objectively 
measure the possible effect of the treatment regimen on 
the patients’ cognition is a limitation of this study.

Along with salvage radiotherapy, most patients in 
this study were given a combination of rituximab and 

temozolomide. Batchelor and colleagues investigated 
rituximab monotherapy (median of six cycles) as salvage 
therapy in 12 patients, which achieved a 36% response rate 
(CR 33%, PR 8%), and a median survival of 20.9 months, 
with modest toxicity effects (allergic reaction, fatigue, anx-
iety, back pain).10 A phase II trial including 36 patients evalu-
ated radiographic response of single-agent temozolomide 
as salvage therapy and yielded a 31% response rate (CR 
25%, PR 6%) with negligible toxicity, however median sur-
vival was only 3.9  months.15 Another study including 17 
patients that failed first-line HD-MTX treatment and were 
given temozolomide (median of two cycles) showed an 
objective response of 47% (CR 29%, PR 29%) and a me-
dian survival of 6.7  months. Neutropenia and throm-
bocytopenia developed in 6%.16 A  combination of both 
agents were used as salvage therapy in a 2004 study by 
Wong and colleagues, which achieved a 100% response 
rate (CR 71%, PR 29%), however this population-limited 
study enrolled patients with systemic lymphoma with in-
tracranial recurrence (n = 3) as well as patients with newly-
diagnosed (n = 1) and recurrent PCNSL (n = 3). In the same 
year, Enting and colleagues published a similar study that 
showed a 53% response rate (CR 40%, PR 13%) and a me-
dian survival of 14 months.5 A phase II trial enrolling 16 pa-
tients was conducted from 2005 to 2008, which showed an 
initial response rate of 35.7% (CR 14%, PR 21%), however 
on subsequent follow-up, CR was found in only 14%. This 
study was terminated early for reasons of slow accrual and 
preliminary data showing futility, so median overall sur-
vival was not reached.17

Novel agents like ibrutinib, a Bruton tyrosine kinase 
(BTK) inhibitor which inhibits B-cell receptor-dependent 
nuclear factor κB (NF-κB) activation, are being studied as 
well. A retrospective study of 14 patients with lymphoma 
(13 with rrPCNSL) had a response rate of 50% (CR 21%, PR 
29%) with ibrutinib salvage monotherapy. Adverse events 
included neutropenic fever, diarrhea, and peritumoral 
hemorrhage after failure of ibrutinib.18 A recent open-label 
non-randomized clinical trial of ibrutinib monotherapy 
showed 76.9% response (CR 38%, PR 38%) among 13 pa-
tients with rrPCNSL. The median overall survival was 
15 months.19 A phase II trial by Soussain and colleagues 
using the same regimen was recently concluded. Among 
44 patients, an overall response rate of 59% was demon-
strated with an overall survival of 19.2  months. Adverse 
events were present in half of patients.20

Our study showed a 93.3% response rate (CR 73.3%, PR 
20%), which is comparable to previous studies. This may 
be owing to the multi-modal treatment approach which 
employs different yet complementary mechanisms in 
treating PCNSL (Figure 3). Radiation promotes apoptosis 
through inducing double-strand breaks in the DNA. It has 
also been shown to be synergistic with immunotherapy 
through release of tumor antigens with cell lysis, pro-
moting T-cell cytotoxicity by upregulating MHC (major 
histocompatibility complex) on tumor cells, and stimu-
lating phagocytosis of damaged tumor cells.21 Rituximab 
is a CD20-targeted monoclonal antibody that induces 
apoptosis, causes cytotoxicity via antigen-dependent 
cell-mediated and complement-mediated pathways, and 
downregulation of IL-10 transcription, resulting in down-
stream inactivation of STAT3 and reduced expression of 
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the anti-apoptotic gene Bcl-2.22,23 It is through the latter 
mechanism that rituximab plays a role in the sensitiza-
tion of CD20 + B lymphoma cells to cytotoxic chemo-
therapy, which makes it useful in combination with other 
regimens on top of its tolerability.9,24 On the other hand, 
temozolomide is a well-tolerated alkylating agent, whose 
active form MTIC (5-(3-methyl-1-triazene) imidazole-4-
carboxamide) binds to purine sites on DNA, evidently 
resulting in cell death. It also depletes the DNA repair en-
zyme MGMT (O-6 methylguanine-DNA methyltransferase) 
in various cell types and is able to cross the blood-brain 
barrier. Additionally, it provides additional cytotoxicity 
when given with concomitant radiotherapy.25

In comparison to previous case series on treatment of 
rrPCNSL, our study shows relatively higher response and 
survival rates. It is difficult to attribute this all primarily 
from treatment efficacy due to intrinsic patient character-
istics that may favor a better prognosis prior to salvage 
therapy. It can be noted that included patients had high 
KPS scores prior to treatment, which may give selective 
advantage over rrPCNSL patients who are clinically more 
advanced. Though there is no consensus on having a low 

KPS as an absolute contraindication for salvage chemo-
therapy, there is a theoretical possible induction of more 
harm to the patient if subjected to toxic effects of chemo-
therapy without clear benefit for improvement. Secondly, 
MGMT status is not routinely obtained for lymphoma pa-
tients, which when methylated may confer higher sensi-
tivity of the tumor to temozolomide therapy, which is the 
case with other brain tumors treated with temozolomide.26 
Therefore, there might be a possibility that rrPCNSL pa-
tients who respond well to temozolomide salvage therapy 
may harbor this methylation status, and thus may skew 
the data to have more favorable results. It is thus prudent 
that in future studies, MGMT methylation status may be 
obtained prior to temozolomide initiation.

In connection, while our study presented positive find-
ings, there are important limitations that restrict gener-
alizability of the results. The type of study is a primary 
limitation. Due to its retrospective nature, no compar-
ison to gold standard or placebo treatment is possible, 
which makes verification of positive results difficult. 
Secondly, due to the rarity of PCNSL with even lower 
incidence of recurrence/relapse, a high population size 
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for any study may be challenging to achieve. In addition, 
upfront treatment of newly diagnosed cases of PCNSL 
may not always be done in the Philippines since chemo-
therapy financed mostly out-of-pocket—either the pa-
tients decide on palliative care or most do not finish the 
complete course of HD-MTX especially when rituximab 
is added to the initial regimen. Therefore, most patients 
are inadequately treated and by definition cannot be 
properly identified to be recurrent or relapsed once their 
disease progresses. Lastly, in this particular study, no 
formal measurement was done for quality of life (QoL), 
which limits how the good survival rates can be trans-
lated to better quality of life.

While this study is primarily limited by its size, this is the 
first study to date that documents the treatment response 
among patients with rrPCNSL given a combination of radi-
otherapy, rituximab, and temozolomide as salvage therapy. 
The median overall survival was not reached due to more 
than half of patients being alive at the time of study com-
pletion. Median follow-up time of 84 months among pa-
tients given this treatment regimen is significantly longer 
compared to the studies currently published in literature. 
More importantly, the regimen is tolerated well by the pa-
tients across various age groups.

We conclude that the combination of radiotherapy, 
rituximab, and temozolomide is a safe and effective reg-
imen among patients with rrPCNSL. Given the docu-
mented outcomes from this review, we believe that this 
treatment regimen should be strongly offered and con-
sidered among patients who relapse or progress with the 
disease. Ultimately, the management should be multidis-
ciplinary, individualized, and based on current available 
evidence.
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