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Abstract: Temozolomide (TMZ), an alkylating agent, is widely used for treating high-grade gliomas and has emerged 
as a treatment option for primary central nervous system lymphoma (PCNSL) because of its good penetration of 
the blood-brain barrier (BBB) and mild toxicity profile. To our knowledge, the role of temozolomide in the treatment 
of lymphoma was confined to PCNSL and its role in lymphoma central infiltration has not been reported yet. We 
describe our experience using a combination of high-dose methotrexate and temozolomide (MT) in two metastatic 
central nervous system Lymphoma (CNSL). As far as we know, this is the first case report about temozolomide in 
metastatic CNSL patients and no study to date has incorporated investigation of the biology of metastatic CNSL into 
the treatment protocol. Temozolomide may represent a promising new drug for the treatment of metastatic CNSL. 
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Case report 

Case 1

A 61-year-old man was admitted to our 
Emergency Department with a short history of 
progressive left abdominal pain on 15 January, 
2013. Ultrasonography showed Ruptured 
spleen and he experienced emergency sple-
nectomy. The histopathological diagnosis of 
spleen was diffuse large B-cell lymphoma (non-
GCB subtype) and clinical staging was stage IV. 
Postoperative staging assessment including 
PET-CT, CT and MRI, no signs indicated intra-
cranial lymphoma infiltration. After surgery, the 
patient was treated with six courses of a stan-
dard RCHOP (rituximab, cyclophospamide, 
doxorubicin, vincristine and prednisone) che-
motherapy regimen every 21 days and addi-
tional two courses of rituximab monotherapy 
maintenance treatment from 30 Jan, 2013 to 
23 Jul, 2013. After which the routine examina-
tion showed he got an excellent response (com-
plete response) so chemotherapy was stopped 
for this patient and he entered into clinical fol-
low-up stage since 23 Jul, 2013. For sure, four 

times of cytarabine intrathecal injection were 
performed as central nervous system lympho-
ma prophylaxis after the diagnosis. The patient 
complained bad headache when he came to 
follow-up on 5 Nov, 2013. Unfortunately, Head 
MRI scan showed: In front of the left lateral ven-
tricle horn and body beside rounds nodules, 
lymphoma infiltration was considered (Figure 
1A). Afterwards the patient received two cours-
es of high-dose methotrexate (MTX 5 g/square 
meter) mono-chemotherapy. Review of head 
MRI indicated disease progression (Figure 1B). 
So we chose high-dose methotrexate plus 
temozolomide (MT, MTX3 g/m2 d1, 15, temo-
zolomide 150 mg/m2 from d7 to d11 in the 
course of 28 days) regimen for this patient and 
started the new chemotherapy on 23 Dec, 
2013. Immediately after the first cycle a marked 
clinical and radiological improvement was dem-
onstrated. No abnormal change in the whole 
brain was seen from the enhanced brain MRI 
(Figure 1C). Subsequently, the patient received 
additional three cycles of MT chemotherapy 
and the dosage of TMZ was increased to 200 
mg/m2 from second cycle. After two courses of 
temozolomide monotherapy maintenance the 
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patient stopped chemotherapy due to econom-
ic reasons on 12 Jun, 2014. Until 3 Feb, 2015, 
the patient insisted bimonthly follow-up in our 
department. All examinations show the patient 
currently is at stable condition despite nearly 8 
months has been passed since last che- 
motherapy.

Case 2

A 45-year-old man was received left subclavian 
lymph node biopsy excision under local anes-
thesia on 1 Aug, 2014 in our hospital due to 
multiple systemic lymphadenopathy based on 
physical examination. The diagnosis of Non-
Hodgkin’s lymphoma was established and sub-
type was peripheral T-cell at a clinical stage IV. 

It is worth mentioning that all checks were not 
prompted central-Lymphoma-involved. As soon 
as the related examinations were done, we 
chose HyperCVAD (cyclophosphamide, dexa-
methasone, vincristine and doxorubicin) che-
motherapy regimen for this patient. All the 
superficial lymph nodes were disappeared just 
one course of treatment, so we continue the 
original proposal to consolidate after the cyta-
rabine intrathecal injection. Whereas, the 
patient went back to our ward with vision loss in 
left eye on 4 Oct, 2014. Brain MRI demonstrat-
ed: multiple metastatic brain tumors, consider-
ing the central lymphoma infiltration (Figure 
1D). So the patient was administered MT che-
motherapy. The quick and significant tumor 

Figure 1. Seriated MRI analysis showing tumor progression and reduction over time in two patients: A: Exam per-
formed on 4/11/2013 showing a large mass on the left lateral ventricle horn(case 1); B: MRI showed the tumor le-
sion was progression after two courses of MTX monotherapy 10/12/13 (case1); C: No abnormal change seen from 
the enhanced brain MRI after one course of MT regimen therapy performed on 2/2/14 (case1); D: MRI performed 
on 4/10/2014 showing multiple metastatic brain tumors (case 2); E: Exam performed on 10/11/2014, 1 week af-
ter the MT chemotherapy was administered , showing a significant tumor reduction (case 2); F: From the enhanced 
MRI performed on 7/1/2015, the original lesions was hardly seen after 3 courses of MT chemotherapy (case 2).
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reduction was also seen in this patient. On the 
day of 15 of the first course the patient com-
plained his vision began to improve. After one 
course of chemotherapy MRI showed the 
lesions in the brain were significantly reduced 
compared with before (Figure 1E). Until 3 Feb, 
2015, the patient received a total of four times 
of MT chemotherapy, the lesions in the head 
nearly totally disappeared from the enhanced 
MRI (Figure 1F). Patient acuity and physical 
activity did not appear abnormal signs again.

Discussion

Temozolomide (TMZ) is an oral DNA alkylating 
agent used to treat high-grade gliomas such as 
glioblastoma multiform and anaplastic astrocy-
toma. It results in a depletion of the DNA repair 
enzyme O6-methylguanine-DNA methyltrans-
ferase (MGMT) [1]. And it was introduced to 
therapy of primary brain tumors in the 1990s 
due to its good penetration of the blood-brain 
barrier (BBB). This agent is generally regarded 
to be safe, with an acceptable safety profile [2]. 
Temozolomide is most often prescribed as a 5 
of 28 days regimen at a dose of 150 to 200 
mg/m2 every 28 days. Alternatively, it can be 
also administered by extended daily dosing, 
resulting in an up to 210% higher dose density 
over a period of 28 days [3]. Its role in the ther-
apy of lymphoma, continues to develop in the 
past decades although the role of mechanism 
is still not very clear. Most of all, it was confined 
to PCNSL [4, 5].

Treatment of CNS lymphoma remains a chal-
lenge for clinicians. Both primary and second-
ary (metastatic) CNS lymphoma are frequently 
resistant to commonly used chemotherapeutic 
agents. Chemotherapy, with or without radio-
therapy, is the mainstay of treatment for these 
patients. High-dose methotrexate (MTX) is the 
most effective drug available to treat these 
lesions, and it is used in doses of 1 to 8 g/m 
[2], either as a single agent or in combination 
with other drugs such as corticosteroid agents, 
cytarabine, procarbazine, vincristine, carmus-
tine, lomustine, thiotepa, cyclophosphamide, 
temozolomide, and rituximab. To date, an over-
whelming number of different regimens in 
which high-dose MTX is used have been report-
ed. Given the lack of randomized trials, howev-
er, the optimal treatment remains controversial 
[6]. Salvage therapies include re-challenge with 
high-dose methotrexate (HD-MTX), whole brain 

radiotherapy, temozolomide, topotecan and 
pemetrexed. Most of studies emphasized the 
indisputable role of high-dose methotrexate as 
backbone for any therapy regimen.

Herein, We describe our experience using a 
combination of high-dose methotrexate and 
temozolomide (MT) in two metastatic central 
nervous system Lymphoma. We detected 
grade-I and grade-II of neutrophils on the first 
patient and the second patient respectively 
during the first MT-chemotherapy course. Both 
of them experienced mild liver damage reflect-
ing by mildly elevated alanine aminotransfer-
ase also in the first cycle of MT chemotherapy. 
The adverse events did not prolonged hospital-
ization of the two patients and affected their 
quality of life. Mokino K et al [7] ‘study showed 
temozolomide resulted in a good response and 
was well tolerated without any major toxicity 
even in the patients of elderly and heavily pre-
treated. Wang XX’results also suggested that 
high-dose methotrexate plus temozolomide 
(MT) combination may be a simplified and 
effective regimen comparable to high-dose 
methotrexate plus cytarabine (MC) for newly 
diagnosed PCNSL [8]. Pulczynski EJ et al [9]’s 
phase 2 study showed that de-escalation of 
induction therapy in elderly primary central ner-
vous system lymphoma patients followed by 
temozolomide maintenance treatment seems 
to be a promising treatment strategy. The MT 
regimen in our two cases have showed excel-
lent effects and the adverse events were mild 
but the length of follow-up was insufficient to 
assess the true risk and further follow-up is 
needed.

Taking into consideration the good effect and 
acceptable toxicity profile, we conclude that 
temozolomide appears to be a good choice in 
the treatment of metastatic CNSL, perhaps in 
combination with MTX as initial treatment. 
Confirmation in a larger series of similar pa- 
tients is required. Anyway, temozolomide may 
represent a promising new drug for the treat-
ment of metastatic CNS lymphoma. Never- 
theless, efforts in this area may ultimately 
affect treatment choices for these individual 
patients.
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