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PHARMACOLOGY
VIGNETTE Temozolomide (Temodar)
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SUMMARY: Temozolomide, an oral alkylating agent, is a commonly used medicine in the treatment of
anaplastic astrocytoma and glioblastoma multiforme. This paper will present the mechanism of action
as well as the clinical role for this chemotherapeutic drug.

ABBREVIATIONS: FDA � US Food and Drug Administration; MTIC � methyl triazeno imidazole
carboxamide

Temozolomide (Temodar) is an oral alkylating agent ap-
proved by the FDA for use in the first-line treatment of

glioblastoma multiforme as well as for recurrent anaplastic
astrocytoma.1 Alkylating agents are some of the oldest drugs in
the chemotherapy arsenal and were originally developed as
chemical weapons during the early part of the twentieth cen-
tury. Their anti-neoplastic aspects were only further investi-
gated after World War II.2 Traditional alkylating agents act by
producing DNA cross-linkages, thus inhibiting DNA and cel-
lular replication. Other similarly acting drugs, such as temo-
zolomide, work by methylating DNA, which also results in
inhibited DNA and cellular replication.2 All such agents act
nonspecifically and affect both cancerous and normal cells
alike. However, cancer cells divide more rapidly than normal
tissue and thus should be more sensitive to these effects.

Proposed Mechanism of Action
Temozolomide is an oral alkylating agent, first developed in the
early 1980s at Aston University in Great Britain.3 The proposed
mechanism of action is based on the ability of its metabolites to

deposit methyl groups on DNA guanine bases. After oral admin-
istration, the prodrug temozolomide is readily absorbed in the
small intestine, with good penetration of the blood-brain barrier
due to its small size (194 Da). It then undergoes spontaneous
intracellular conversion via hydrolysis into a potent methylating
agent, MTIC.4 MTIC methylates a number of nucleobases, most
important, the guanine base. This results in the formation of
nicks in the DNA, followed by apoptosis, because cellular repair
mechanisms are unable to adjust to the methylated base (Fig 1).5

Clinical Indications
Temozolomide was granted FDA approval in the treatment of
recurrent anaplastic astrocytoma in 1999, with subsequent ap-
proval for the first-line therapy of glioblastoma multiforme
(Fig 2).1 The agent has also shown some activity in patients
with metastatic melanoma.6,7

Administration and Effects
Temozolomide is an oral prescription-only drug (though an
intravenous form is available) administered once daily. The

Fig 1. Schematic illustration of the proposed mechanism of temozolomide. Temozolomide is converted intracellularly into MTIC, which methylates DNA. Cellular repair mechanisms cannot
adjust, resulting in DNA nicks and ultimately apoptosis.
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half-life of temozolomide is approximately 1.8 hours, with the
active half-life of the metabolite (MTIC) being slightly longer.
Temozolomide and its metabolites are excreted via the kid-
neys. Nausea and vomiting are common side effects and are
usually mild to moderate. Seizure and thrombocytopenia are
noted in less than 7% of patients.8,9

Economic Issues
Like other chemotherapeutic agents, temozolomide is quite
expensive, and drug costs can vary widely from region to
region.10 Temozolomide therapy costs run in the tens of
thousands of dollars. These costs, though, are largely com-
parable with other such treatments.11 Temozolomide an-
nual worldwide sales total approximately 1 billion US dol-
lars. However, these costs may be dramatically reduced
with the possible introduction of generic versions in the
near future.12
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Fig 2. Imaging findings associated with a good response to treatment in a patient with recurrent astrocytoma. Fluid-attenuated inversion recovery (A) and postcontrast T1-weighted
sequences (B) demonstrate a postsurgical cavity with associated mild surrounding T2 prolongation and lack of enhancement. C and D, Follow-up examination 18 months later shows no
disease progression.
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