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Therapy After Resection of Malignant Astrocytoma: Growing

Evidence for Safety and Efficacy
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Menei and colleagues have performed a thorough
analysis in their retrospective cohort study from 26 centers
in France. They report the overall survival and complica-
tion rate associated with the adjuvant use of implantable
biodegradable carmustine wafers (Gliadel; MGI Pharma,
Bloomington, MN; now Eisai Inc.) for the treatment of
primary and recurrent malignant astrocytoma (MA). The
authors also investigate the independent association of
morbidity and overall survival with combination therapy of
temozolomide (TMZ, Stupp protocol) and Gliadel
implantation after surgical resection.'*

In their series of 83 primary and 80 recurrent MA treated
with surgical resection plus Gliadel implantation, the
authors report a median survival of 7 months after revision
resection of recurrent MA and 17 months after primary
resection of MA. For the 43 patients receiving both Gliadel
and Stupp protocol after primary resection of MA, a
median survival of 608 days (approximately 19.9 months)
was observed. Consistent with previous studies, factors
independently associated with survival were fractionated
radiotherapy, Karnofsky performance score, and extent of
resection. The proportions of these prognostic variables
were comparable to prior Gliadel series. This series of
Gliadel implantation used a variety of adjuvant radiation
and chemotherapy regimens. Hence, the overall survival
was greater than those previously reported in randomized
trails of Gliadel for primary MA.>* Although the retro-
spective nature of this study precludes direct comparison,
variations in patient characteristics, tumor grades, extent of
surgical resection, and the addition of adjuvant TMZ likely
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underlies the prolonged survival reported in this Gliadel
series.

Until the advent of Gliadel wafers, radiation remained
the only adjuvant treatment to surgery that prolonged sur-
vival for patients with MA. Gliadel wafers, which provide
local delivery of the chemotherapeutic polymer 1,3-bis(2-
chloroethyl)-1-nitrosourea (BCNU), has consistently been
reported to extend median survival by 2 to 4 months for
patients with newly diagnosed and recurrent MA.*® More
recently, temozolomide (Temodar, Schering Corp.) became
only the second adjuvant therapy in addition to surgery and
radiation to prolong survival for MA, increasing median
survival by 2.5 months when administered concomitantly
with postoperative radiotherapy.'’

Combining immediately delivered local chemotherapy
via Gliadel and more delayed systemic chemotherapy via the
Stupp protocol offers many theoretical advantages that may
underlie the prolonged survival observed here. First, sys-
temic TMZ is most effective in regions of tumor that are most
vascular, whereas local delivery of carmustine allows direct
access of the chemotherapeutic agent independent of vas-
culature. In exposed resection cavities that are relatively
avascular after surgical hemostasis, Gliadel allows treatment
of residual tumor cells that present a theoretical obstacle to
systemic TMZ. Second, postoperative radiotherapy plus
concomitant and adjuvant TMZ does not deliver chemo-
therapeutic agent to the debulked tumor during the 3-week
period between surgery and radiotherapy. Gliadel wafer
delivery of local BCNU offers a theoretical bridge of this
nontherapeutic period. Hence, the combination of Gliadel
wafer implantation with concomitant and adjuvant TMZ
treatment theoretically allows continuous adjuvant therapy
for up to 9 months, beginning immediately after tumor
resection. The 19.9-month median survival reported here
with TMZ plus Gliadel supports this approach and is
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consistent with the prospective phase II study by La Rocca
et al., which reported an 18.6-month median survival after
surgical resection with TMZ plus Gliadel.®

In our initial experience with the combination of surgery
plus Gliadel and TMZ (Stupp) for primary MA, we
observed a median survival of 20.7 months and 2-year
survival of 36%.° Patient age, extent of resection, and
Karnofsky performance score status in our experience are
comparable to the series reported here. The favorable
overall survival reported by Menei and colleagues is likely
due to the addition of TMZ to their Gliadel practice, a
multimodal treatment approach that has consistently yiel-
ded favorable results.*'°

The morbidity associated with Gliadel wafers has been
well reported in the literature. Menei and colleagues report
adverse events in 44.6% of patients receiving Gliadel
implantation with primary surgical resection and in 43.8%
of patients with revision resection. Although these rates of
adverse events are higher than that observed in our expe-
rience, their reported complications that are more directly
associated with the surgical site are comparable to previous
reports.” *>'" After primary resection, the authors report
seizures in 4.8% of patients, intracranial hypertension in
9.6%, septic abscess in 6%, and wound healing difficulty in
2.4% of patients receiving Gliadel. Revision surgery was
associated with a similar complication incidence, with the
exception of greater seizure (10%) and wound healing
difficulty (7.4%). As highlighted by the authors, these
complications were similar to those reported in the phase
III trial by Westphal et al. and highlight the importance of
perioperative corticosteroids and antiepileptics in patients
receiving Gliadel.* Furthermore, the combination of the
Stupp TMZ protocol and Gliadel implantation was not
associated with increased morbidity of any type in this
series.' %8

In our 10-year experience with Gliadel, we have
implanted Carmustine wafers in nearly 300 patients
undergoing resection of MA.'" This series, which remains
the largest reported cohort of Gliadel implantation, dem-
onstrated surgical site infection in 2.8% (most of which
were revision resection for recurrence), wound healing
abnormality in 0.7%, cerebrospinal fluid leak in 2.8%,
malignant intracranial hypertension in 2.1%, and periop-
erative seizures in 14.6% of patients. Among our 725
patients who received surgical resection without Gliadel
during the same time period, the incidence of these peri-
operative complications was nearly identical. Furthermore,
in our initial experience with the combination of surgery
plus Gliadel and concomitant TMZ for primary MA, we
have observed a complication rate similar to that of Gliadel
alone or postoperative TMZ alone.” After Gliadel plus
concomitant TMZ therapy, surgical site infection occurred
in 3% of patients, seizures in 6% of patients, and malignant

intracranial hypertension in 3% of patients. TMZ-induced
myelosuppression was the most clinically important com-
plication observed, occurring in 21% of patients receiving
Gliadel and TMZ via the Stupp protocol. It has been our
experience that with watertight dural closure, several
weeks’ use of corticosteroids and antiepileptics, and
avoidance of Gliadel implantation adjacent to an open
ventricle or an exposed cerebral artery, perioperative
morbidity can be expected to be unaffected by Gliadel use
alone or in combination with TMZ.

The retrospective cohort study by Menei and colleagues
adds to the growing literature that Gliadel and concomitant
TMZ (Stupp protocol) can be administered together safely
after resection of MA. A prospective randomized trial is
warranted to determine the relative efficacy of Gliadel plus
concomitant TMZ versus TMZ alone after resection of
MA. This past decade has seen a doubling of the median
survival for MA from 9 months to >18 months. Newer
innovative methods of direct delivery of therapeutic agents
are being developed and warrant continued assessment in
clinical trials.'>"?
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