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High Dose Tamoxifen in the Treatment of
Recurrent High Grade Glioma: A Report of
Clinical Stabilization and Tumour Regression

Gordon Baltuch, George Shenouda, Adrian Langleben and Jean-Guy Villemure

ABSTRACT: We present a case of recurrent glioma, previously treated with maximal surgery and radiation in which
a high dose of tamoxifen has stabilized the tumour clinically and has resulted in it’s radiologic regression. Given tamoxi-
fen’s relative lack of toxicity, it might serve as a useful adjuvant in the treatment of recurrent glioma.

RESUME: Le tamoxiféne a haute dose dans le traitement du gliome récidivant: compte rendu d’un cas de sta-
bilisation clinique et de régression de la tumeur. Nous présentons un cas de gliome récidivant traité antérieurement
par chirurgie et irradiation maximales, chez qui le tamoxiféne & hautes doses a amené une stabilisation clinique et une
régression radiologique de la tumeur. Vu I’absence relative de toxicité du tamoxiféne, ce médicament pourrait €tre un

adjuvant utile dans le traitement du gliome récidivant.
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Recurrent high grade gliomas have a very poor prognosis.
These patients have received maximal surgery and irradiation,
and are usually offered either supportive care or experimental
protocols. These experimental therapies include immunothera-
py,' intra-arterial chemotherapy,? brachytherapy,’ as well as
intracerebrally implanted chemotherapeutic drugs.* These treat-
ments often require repeated surgical procedures, and are often
associated with significant morbidity. Tamoxifen has been used
extensively in the treatment of breast cancer.’ Its principal mode
of action is as an antiestrogenic agent, but it has also been
shown to have a series of estrogen independent actions®’ includ-
ing production of TGFB,? as well as inhibition of protein kinase
C,'" an important enzyme in signal transduction,'> which has
been critically correlated with glioma cell proliferation in
vitro.3' Indeed, treatment of established as well as low passage
glioma cell lines in vitro can be inhibited by tamoxifen.'-'6
Based on these studies, we began treating patients with recurrent
gliomas with high dose tamoxifen, in order to attain high
enough plasma levels to inhibit proliferation.

We report the case of a patient who is clinically stable, and
demonstrates radiologic regression of a recurrent glioma, fol-
lowing one year of high dose tamoxifen therapy. Since tamoxi-
fen has been demonstrated to be tolerable in high doses, it may
be of potential benefit in the treatment of recurrent glioma.

CASE REPORT

The patient is a 43-year-old man, who had previously (1984) under-
gone a right temporal lobectomy with subtotal resection of a grade Il

fibrillary astrocytoma, followed by 6000 rads of cobalt adjuvant thera-
py. The patient was well (Figure 1A) until 15 months ago when he
required a second anticonvulsant for seizure control. The CT scan
(Figure 1B) revealed ring enhancement of the right fronto-parietal
region with medial extension to the thalamo-capsular area. A followup
CT scan one year ago demonstrated a new partially enhancing mass in
the right frontal area causing mass effect and midline shift compatible
with a recurrent high grade glioma (Figure 1C). The patient had deterio-
rated clinically, with decreased intellectual function, slowed speech, and
facial asymmetry. The lesion was considered inoperable because of its
location, and the patient had already received maximal radiation thera-
py. The patient was started on dexamethasone 16 mg per day which was
maintained, and one week later, with informed patient consent, was
started on high dose oral tamoxifen 180 mg b.i.d. The patient has toler-
ated the treatment well, and is stable one year after commencing thera-
py- An infused CT scan and MRI with gadolinium (Figure 1D,E)
demonstrate that although the tumour is still present, in the last year
there has been some regression in tumour size, with some decreased
shift and mass effect.

DISCUSSION

Tamoxifen has been used extensively in the treatment of
breast cancer, and recently in high doses in the treatment of
malignant melanoma.'” Although its primary action is via its
antiestrogenic effect, it has other inhibitory effects including
increasing transforming growth factor 3,3 known to be inhibito-
ry to selected cell lines,'® as well as inhibiting protein kinase C,’
an enzyme which is markedly elevated in glioma cell lines, and
has been closely correlated with their proliferation.'*!4 It has
previously been demonstrated that tamoxifen could effectively
inhibit glioma cell proliferation in nanomolar concentrations,'’
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and based on these observations, Vertosick et al. have recently
reported on a series of patients who had received maximal
surgery and adjuvant radiation, as well as an “experimental”
therapy ( i.e., brachytherapy, immunotherapy, or BCNU) with
subsequent failure of these treatment modalities, who were
treated with a conventional dose of tamoxifen (40 mg/day),
without a dramatic response.'” We have recently confirmed the
previous findings of Pollack et al.,'>'¢ however we found that
tamoxifen inhibited glioma cell proliferation in the micromolar
vs. the nanomolar range. This micromolar range was also the
concentration required to inhibit PKC in glioma cell protein
extracts,'s and also corresponded to the concentration required
to inhibit PKC in a cell free system.>'' Based on these “in vitro”
observations, we felt it was unlikely that a dose of 40 mg/day
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Figure I — (A) CT scan infused - 06/88 -
Status post right anterior temporal lobecto-
my, with periventricular hypodensities likely
secondary to radiation. (B) CT scan infused
06191 demonstrates a right fronto-parietal
enhancing lesion with medial extension 1o
the right capsular thalmic region with mass
effect and effacement of the third ventricle.
(C) CT (inf) 09/91. There is now a 3 cm par-
tially enhancing mass with ring enhance-
ment anteriorly in the right frontal region
that was not present previously. There is an
increase in the peritumoural edema with
mild shift of midline structures to the left and
mild compression of the right frontal horn
highly compatible with a recurrent
malignant glioma. (D) CT (inf) 09/92.
Demonstrates a decrease in enhancement
and mass effect of the right fromal lesion.
(E) MR! with Gadolinium 09/92.
Demonstrates patchy peripheral enhance-
ment around the right temporo-fronto-pari-
etal mass. The enhancement is more pro-
nounced posteriorly in the temporal lobe.

would reach sufficient intracerebral level to effect inhibition of
tumnour proliferation.

Tamoxifen is known to cross the blood brain barrier and is
well tolerated in doses of up to 150 mg/m? b.i.d.'72%-22 At doses
of 120-150 mg/m?b.i.d., the average tamoxifen plasma concen-
tration was 3.2 UM, and its active metabolite N-desmy! tamoxi-
fen was 4.3 uM, the approximate concentration required for “in
vitro” inhibition.?? Given the “in vitro” observations, and recent
reports of high dose tolerance, we treated this patient with recur-
rent glioma with tamoxifen 150 mg/m?b.i.d., and observed clini-
cal stabilization and radiologic tumour regression with a one
year followup. Although we did not think it ethical to submit
this patient to another surgical procedure to obtain a histological
diagnosis for the purpose of a “medical” trial, and therefore can-
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not completely exclude the possibility that this recurrence repre-
sents radiation necrosis responsive to steroids, the appearance of
this lesion seven years post radiation therapy makes the diagno-
sis of neoplasm much more likely.

Although this report represents only one case, and could
therefore be considered anecdotal, we feel that the observation
of tumour regression and clinical stabilization of a recurrent
malignant glioma with a highly unfavourable prognosis, using a
relatively non-toxic drug that is widely employed in the treat-
ment of breast cancer, is significant. We hope that the Phase 11
trial presently in progress will demonstrate high dose oral
tamoxifen to be beneficial in the treatment of recurrent glioma.
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