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methotrexate monotherapy

Prakash Ambady"?, Matthias Holdhoff'2, David Bonekamp?, Fay Wong? &
Stuart A Grossman®'2

CNS Oncology

PRACTICE POINTS

e High-dose methotrexate monotherapy (HD-MTX) is reported to provide 30% long-term survival in patients with newly

diagnosed primary central nervous system lymphoma (PCNSL).

e This report describes first relapses occurring over 10 years after initial diagnosis of PCNSL in patients achieving a

durable complete response with HD-MTX.

e Overall and progression-free survival curves in this population fail to demonstrate an obvious plateau in patients

achieving durable complete responses with this therapy.

e Retreatment of patients with late relapse yields additional complete responses.

e Long term monitoring of patients in complete response is needed as are improved therapeutic approaches.

Treatment of patients with newly diagnosed primary CNS lymphomas using high dose
methotrexate regimens is reported to yield about 30% long term survivors with minimal
neurotoxicity. As in other systemic large cell lymphomas, it is generally assumed that most
relapses occur within 5 years of diagnosis. A retrospective review of the Johns Hopkins
experience in 52 patients treated between 1995 and 2008 yielded 19 patients (37%) who
achieved a complete response and were followed for over 5 years. Four of these patients
remained progression-free for over 10 years. However, two of these long-term survivors have
now relapsed over 10 years after their initial diagnosis. An analysis of progression and overall
survival does not reveal a plateau suggesting that even patients who have not recurred for
over 10 years remain at high risk for relapse after treatment with single agent high dose
methotrexate.

Background

Primary central nervous system lymphoma (PCNSL) constitutes about 3% of all newly diagnosed
primary brain tumors and a similar percent of all lymphomas [1-3]. Treatment of this rare cancer
has dramatically changed since the 1970s when whole brain radiation provided an overall median
survival of 12-24 months with few long term survivors and significant neurotoxicity [4-8]. High
dose-methotrexate (HD-MTX) without radiation is reported to yield excellent response rates and
over 30% of patients live disease free for over 5 years with minimal neurotoxicity [9-11]. As with
other large cell lymphomas, patients with PCNSL are frequently considered ‘cured’ if they remain
progression-free beyond 5 years (8,12.13]. In this paper we report first recurrences of PCNSL that
occurred in patients more than 10 years after their initial treatment with HD-MTX monotherapy.

'Brain Cancer Program, the Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins Hospital, Baltimore, MD 21287, USA
2Department of Oncology, Johns Hopkins Hospital, 1550 Orleans Street, 1M16, Cancer Research Building Il, Baltimore, MD 21287, USA
*Department of Radiology, Johns Hopkins Hospital, Baltimore, MD 21287, USA

*Author for correspondence: Tel.: +1 410 955 8837; grossman@jhmi.edu

10.2217/cns.15.34 © 2015 Future Medicine Ltd CNS Oncol. (2015) 4(6), 393-398

Future %
Medicine saror

ISSN 2045-0907

393



CASE SERIES Ambady, Holdhoff, Bonekamp, Wong & Grossman

394

Methods

This retrospective study was approved by the
Institutional Review Board of the Johns Hopkins
Medical Institutions. Patients with PCNSL
diagnosed between 1995 and 2008 who were
treated at Johns Hopkins with HD-MTX mono-
therapy to a radiographically confirmed com-
plete response (CR) were identified using the
Johns Hopkins Comprehensive Cancer Center’s
tumor registry. Other eligibility criteria included
age over 18 years and biopsy proven diffuse large
B-cell lymphoma. Patients who were HIV posi-
tive or otherwise immunocompromised, had evi-
dence of systemic lymphoma, received other con-
current chemotherapeutic agents or radiation, or
were followed for less than 5 years were excluded
from this analysis. Measurable contrast enhanc-
ing disease was present on MRI at diagnosis in
all cases and CR was defined as disappearance
of all contrast enhancing lesions. Relapse was
defined as reappearance of measurable enhanc-
ing areas on brain MRI that were attributed
to PCNSL. All imaging studies were reviewed
centrally by a radiologist (D Bonekamp) to
determine the duration of CR. Kaplan—Meier
curves were generated to evaluate progression-
free survival and overall survival outcomes for
the 19 patients in this analysis.

Treatment: The standard regimen for patients
with newly diagnosed PCNSL at Johns Hopkins
Hospital during this time period consisted of
HD-MTX (8 g/m?) administered every 2 weeks
until CR, two additional biweekly cycles and
then monthly HD-MTX treatments to com-
plete one year of therapy as described in previous

published reports [9].

Results

¢ Patients & outcomes

Nineteen of the 52 patients (37%) who received
HD-MTX monotherapy during the period
between 1995 and 2008 met the criteria
described above to be included in this analysis
(Figure 1). These 10 males and nine females had
a median age of 57 years (range: 31-79) and
received a median of five cycles of HD-MTX
(range 1-15 doses) to attain CR. An average
of 12 cycles (range: 8-21 cycles) of HD-MTX
was administered as part of their initial treat-
ment (Table 1). Seven of these 19 patients (37%)
remained in a CR for over 5 years and four of
19 (21%) remained in a CR for over 10 years.
None of the four long term survivors had a gross
total resection on initial presentation. Two of

CNS Oncol. (2015) 4(6)

the four 10-year disease-free survivors (50%)
have now presented with seizures and evidence
of new intraparenchymal contrast enhancement
consistent with a first recurrence of their PCNSL
more than 10 years (11.2 and 12.8 years, respec-
tively) after initial diagnosis (Table 2). Two others
remain symptom and relapse free at 13.8 and
14.1 years from initial diagnosis, respectively.

e Case presentations
PCNSL first relapses more than 10 years after
their initial diagnosis.

Case 1

This is a 33-year-old man who initially presented
with generalized seizures in 2000 and was found
to have an enhancing lesion in the left hippocam-
pus and parahippocampal gyrus. Repeated
lumbar punctures and systemic work-ups were
inconclusive. A stereotactic biopsy confirmed
the diagnosis of diffuse large B-cell lymphoma
(DLBCL). He attained a CR after four cycles of
HD-MTX and subsequently received 16 cycles
of HD-MTX in one year without major compli-
cations. He remained relapse-free on routine sur-
veillance MRI scans but presented in September
2012 (11.2 years after initial diagnosis) with a
generalized seizure. An MRI revealed a new left
occipital contrast enhancing lesion which was
biopsied and found to be recurrent DLBCL. His
systemic work-up was otherwise unremarkable.
He was retreated with HD-MTX in combina-
tion with rituximab and again attained CR after
two cycles. He went on to receive a total of 18
cycles as part of the retreatment and remains
disease-free with an excellent performance status
19 months after his recurrence.

Case 2

This is a 66-year-old man who presented with
a brief episode of confusion concerning for sei-
zures in 2001. His MRI revealed multifocal
enhancing lesions in the right basal ganglia, left
hypothalamus and in the splenium of the corpus
callosum. His systemic work up was negative
and a stereotactic biopsy confirmed DLBCL.
He was treated with HD-MTX monotherapy
and attained a CR after 10 cycles. He received
a total of 18 cycles of HD-MTX over one year
and thereafter was closely followed with regular
MRI scans and clinical examinations. In March
2013 (12.8 years after initial diagnosis) he pre-
sented with another brief episode of confusion
and his MRI revealed new intraparenchymal
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I Study schema

the study period = 52

Patients treated with first line HD-MTX monotherapy during

| Attained CR = 20

\ Excluded = 32 (did not attain CR, received

radiation or other alternate routes or regimen)

\I Excluded = 1 (follow-up less than 5 years)

| Included in the final analysis = 19

Figure 1. Study schema. This figure describes the algorithm used to attain the study population.
Patients who did not attain CR, received radiation or alternate treatment regimens or with

inadequate follow-up, were excluded.

enhancement in the corpus callosum and left
occipital lobe consistent with recurrent disease.
His lumbar puncture was inconclusive and he
refused rebiopsy. Other potential causes were
ruled out and he was retreated with HD-MTX
in combination with rituximab. He attained a
CR after four cycles. His methotrexate was dis-
continued after six cycles due to impaired renal
function and he has remained on monthly ritux-
imab without evidence of progressive disease and
with an excellent performance status 13 months
after his recurrence.

¢ Progression-free & overall survival
analysis

Kaplan—Meier survival curves for progression-free
and overall survival are presented in Figure 2. The
median progression-free survival was 3.3 years
and the median overall survival was 6.6 years
in this cohort. These curves demonstrate a dis-
tinct lack of a plateau in either progression-free

or overall survival. Instead, there is a slow but
continuing pattern of relapse and death from
progressive disease.

Discussion

We report first relapses in two of the four patients
who had remained disease-free for greater than
10 years since their original diagnosis and who
were thought to be ‘cured’ of their disease after
treatment with HD-MTX monotherapy. In
systemic diffuse large B cell lymphomas, a dis-
tinct plateau in progression-free survival and
overall survival is seen in patients who attain
CR [14,15]. As a result, it was assumed that similar
plateaus in progression-free and overall survival
were likely to occur in patients with PCNSL
who had been in a complete response for over 5
years [6,10,16]. However, in this report we describe
first relapses in two of our four patients (50%)
who have remained disease free for over 10 years
after treatment with HD-MTX monotherapy.

Table 1. Demographics of patients who attained CR with single agent HD-MTX.

Patient profile

Age in years at diagnosis

Gender distribution

Number of cycles of HD-MTX to CR

Number of cycles of HD-MTX at initial treatment
Median progression-free survival in years

Median (range), n= 19
57 (31-79)

Male: 10, females: 9
5(1-15)

12 (5-21)

3.3

CR: Complete remission; HD-MTX: High-dose methotrexate
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Table 2. Information on patients who were relapse-free 10 years after initial diagnosis.

Age (years) Sex Tumor location HD-MTX cycles Total Years to first Site of first Treatment
to CR (n) cycles (n) relapse relapse atrelapse
45 M Right temporal 2 15 Remainsin CRat 14 - -
years
63 F Right frontal and right thalamus 5 13 RemainsinCRat 14 - -
years
33 M Left hippocampus/ 4 16 11.4 years Left occipital HD-MTX+ R
parahippocampal gyrus
66 M Right basal ganglia, left 10 18 12.8 years Left occipital, HD-MTX+ R
hypothalamus, corpus callosum corpus callosum
HD-MTX: High-dose methotrexate; R: Rituximab
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In addition, the Kaplan—Meier progression-free
and overall survival curves generated from this
patient population strongly suggest that these
patients are not being cured of their cancer and
remain at very substantial risk of relapse even
after they have been in complete response for
many years (Figure 1).

It is highly likely that these late relapses rep-
resent the same cancer rather than new disease
clones. Mono-clonality was evident in one of
our patients who underwent biopsy at the time
of relapse. In addition, this has been found in
prior studies in PCNSL as well as in systemic

DLBCL [12.13]. Also of note is that both patients
with late relapses rapidly achieved a second com-
plete remission with HD-MTX and rituximab
and remain without evidence of recurrence 1.7
and 1.1 years since their relapse.

Odur study is limited by its retrospective nature
and its relatively small sample size in patients
with a rare malignancy. Although it is not sur-
prising that late relapses occur in PCNSL, our
results clearly highlight the lack of a plateau in
the progression-free and overall survival curves
and hence the need for long term surveillance
in patients treated with this regimen. Of note,

Survival proportions
(n=19)

%

—L— Progression-free survival
--1-- Overall survival

T
10 15 20

Years (n)

Figure 2. Kaplan-Meier curve showing progression-free survival and overall survival in
19 patients who attained CR with HD-MTX monotherapy.
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retreatment with high dose methotrexate and
rituximab was well tolerated and resulted in
complete remissions in these two patients with
late relapses. This report also emphasizes the
need to be cautious regarding statements relat-
ing to ‘cure’ in this disease without follow-up
of a decade or more as the timing of relapses
appears to be different than in systemic DLBCL.
Finally, our data strongly suggest that better
therapies are needed for this disease. Current
studies are evaluating the use of rituximab, novel
agents and treatment schedules, low dose radia-
tion and autologous hematopoietic stem cell
transplantation [10,17-22].
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