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Aspirin Use and Risk of Glioma: a Double Track for a Single Goal?
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Gliomas represent the most common malignant primary brain
tumors which are well-known for resistance to therapy [1].
Recently, aspirin use has been connected with a reduced risk
of glioma [2]. COX-2 and survivin have been found to play an
important role in the process of glioma carcinogenesis [2–5].
Higher survivin expression has been related to worse overall
survival in patients suffering from glioma [3]. Patients with
survivin-positive tumors have been demonstrated to experi-
ence a significantly shorter survival time compared with those
who were negative for survivin [4]. It has been found that
there is a critical positive association between levels of
COX-2 and survivin expression in the glioma tissues [5].
Both survivin and COX-2 have been proposed as sensitive
predictors of a negative clinical prognosis for patients affected
by glioma [5]. On this regard, it has been indicated that COX-
2 and survivin proteins appear to be valuable for biomarker
studies to calculate glioma severity and patient prognosis [5].
COX-2 and survivin expression levels have been observed to
be significantly negatively associated with the rate of survival
[5]. COX-2 and survivin expression have been revealed to be
positively associated with the pathological grade of a glioma
[5]. It has been highlighted that COX-2 and survivin are
overexpressed in glioma tissues, and higher expression levels
have been detected in glioma tissues of histological grades III-
IV in comparison to those in grade I-II tumor tissues [5]. The
COX-2 pathway has been implicated in gliomagenesis by di-
rectly supporting systemic development of myeloid-derived
suppressor cells (MDSCs) and their C-C motif ligand 2
(CCL2)-mediated accumulation in the tumor microenviron-
ment where they limit infiltration of cytotoxic T lymphocytes
(CTL) [3]. The chemokine CCL2 appears to play a critical role
in migration of MDSCs towards the tumor microenvironment

[3]. Aspirin has been reported to reduce the MDSC-attracting
chemokine CCL2 in the tumor microenvironment through
inhibition of the COX-2 pathway [3]. Inhibition of survivin
has been suggested to have a major role in the antineoplastic
effects of aspirin [6]. All these contentions led me to suppose
that taking aspirin regularly might inhibit glioma cells prolif-
eration by a double track for a single goal. I hypothesize that
the protective action of aspirin as chemopreventive agent for
glioma may be mediated by two mechanisms which operate
parallel working independently one from the other. I speculate
that inhibition of the COX2 - MDSC -CCL2 signaling path-
way and down-regulation of survivin expression may be in-
volved in the anticancer activity of aspirin against glioma in
the newly diagnosed cancer patients and in those who have
progressed. Further research should be performed to verify the
relationship between aspirin use and glioma risk in terms of
drug repositioning approach.
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