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We read with great interest the article by Matsuzaki et al.
(2018) entitled ‘In vitro and in vivo effects of MK2206 and
chloroquine combination therapy on endometriosis:
autophagymay be required for regrowth of endometriosis’ re-
cently published in the British Journal of Pharmacology.

The authors showed the efficacy of MK2206, an Akt in-
hibitor, in combination with chloroquine for inducing au-
tophagy of endometriotic stromal and epithelial cells.
Moreover, in their study, this double regimen succeeded in re-
ducing the size of endometriotic implants in a xenograft
mouse model of endometriosis.

The rationale of this study is based on evidence of the
important role displayed by PI3K/Akt/mTOR pathway in
the pathogenesis of endometriosis. In fact, it has been
suggested that this pathway may significantly modulate
survival, proliferation of endometriotic cells and angio-
genesis in endometriotic implants and that it may also
be involved in resistance to progestins. To confirm its
importance, some studies reported the overexpression of
this pathway in women with endometriosis (Lee and
Kim, 2014).

The positive results of the study by Matsuzaki et al. (2018)
are in line with the previous studies on temsirolimus and
everolimus, two rapamycin-analogues that specifically
inhibit mTORC1. In two preclinical studies on rats, these
drugs were able to cause significant reduction of endometri-
osis implants growth (Kacan et al., 2017; Lee and Kim,
2014).

Although Matsuzaki et al. (2018) should be congratulated
for their laboratory findings, we would like to raise some con-
cerns on the administration of PI3K/Akt/mTOR inhibitors
and, in particular MK2206, in the clinical treatment of
endometriosis.

Currently, in oncology, several agents inhibiting key com-
ponents of this pathway are being tested, such as mTOR
(e.g. rapamycin analogues), PI3K (e.g. LY294002),
PI3K/mTOR (e.g. BEZ235; dactolisib) or Akt inhibitors
(e.g. MK2206). Specifically, MK2206 is being investigated

for the treatment of patients with breast, non-small lung
and pancreatic cancers (Janku et al., 2018).

Although, in an oncological setting, patients with specific
mutations (i.e. PIK3CA and PTEN) tend to have higher ben-
efit receiving these inhibitors, a first non-negligible problem
is that there are no validated predictive biomarkers for the se-
lection of patients and for monitoring drug efficacy (Janku
et al., 2018).

More importantly, as the majority of these inhibitors are
in early clinical development, there is a lack of solid clinical
data on their efficacy and toxicity. However, a not negligible
incidence of drug-related adverse events and treatment dis-
continuation has been reported, in patients receiving these
compounds in clinical trials for advanced cancer. Their meta-
bolic, haematological, respiratory, renal and dermatological
related toxicities may be partly due to a broad activity profile
and crossover inhibition of other ubiquitous lipid and pro-
tein kinases. Although some of these adverse events, such as
oral stomatitis (30–60% of patients treated) or rash
(30–40%), seem to increase with the dosage of the drug, they
are often idiosyncratic and unpredictable, potentially occur-
ring from days to years after the beginning of the therapy
(Janku et al., 2018). Moreover, evaluating the double regimen
administered in the study (Matsuzaki et al., 2018), it should
be stated that also chloroquine itself is not free from gastroin-
testinal (12%), dermatological (3%) and less frequently oph-
thalmological adverse events (Rainsford et al., 2015).

In conclusion, the administration of MK2206, eventually
combined with chloroquine, may be acceptable for cancer
therapy, in which the primary endpoints are represented by
disease-free survival and overall survival. By contrast, it ap-
pears less reasonable to use them in youngwomenwith endo-
metriosis where the goal is improving the quality of life. In
fact, endometriosis needs a long-term therapy combining
clinical efficacy, such as prevention of implants recurrence
or control of disease-related pain, with acceptable costs and,
more importantly, tolerability. Given this background, it
seems unlikely that in the near future, MK2206 or its
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combination with chloroquine may have an important role
in the treatment of women with endometriosis.
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