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Abstract
In spite of androgen deprivation therapy and novel hormone therapy such as enzalutamide or abiraterone has possibility of various regimens, 

there is still barrier to expect a complete response (CR) in castrate-resistant prostate cancer (CRPC) patients. In these cases, a new strategy using 
drugs targeting PI3K/AKT/mTOR pathway is necessary. In conclusion, drugs or biomarkers targeting PI3K/AKT/mTOR pathway in patients with 
CRPC may be used to establish a novel treatment strategy. Patients with prostate cancer are generally known to have a good prognosis; however, it 
is highly dependent on the risk group. Although the introduction of androgen deprivation therapy and the development of new hormone therapy 
drugs such as enzalutamide or abiraterone has made various treatment regimens possible, it is still difficult to expect a complete response (CR) in 
castrate-resistant prostate cancer (CRPC) patients. Despite of cabazitaxel development, patients who are unresponsive to docetaxel and cabazitaxel 
are classified as patients with incurable prostate cancer. To treat this incurable cancer, drugs with different mechanism of actions are considered. 
Recently, PARP inhibitors which target glutamine metabolism, a key source of carbon, are anticipated to be introduced in the clinical practice. 
Nevertheless, treatment strategies incorporating drugs other than PARP inhibitors are needed to treat incurable prostate cancer. As such, a 
strategic development of drugs targeting PI3K/AKT/mTOR pathway is necessary. The mammalian target of rapamycin (mTOR) is expressed in the 
representative prostate cancer cell lines such as DU145, PC3, LNCaP, and 22RV1 (Figure 1). According to a review article published in 2016, Park and 
his colleagues found that mTOR inhibitors have limited effect on prostate cancer. However, studies published afterwards have provided a different 
point of view.

Figure 1: Western blot analysis of dose-dependent mTOR signaling pathways in prostate cancer cell lines.
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Introduction
Liss et al.[1] reported that mTOR inhibitors can slow disease 

progression in low-risk prostate cancer patients [1]. This finding 
proposed lengthening or sustaining of the surveillance period by 
slowing disease progression in patients under active surveillance. 
Hsieh et al.[2] have shown that mTOR can mediate the translation 
of pro-invasion mRNAs in prostate cancer cells, indicating that 
mTOR plays an important role in prostate cancer invasion and 
metastasis [2]. This study demonstrated that mTOR inhibitors may 
be beneficial in preventing prostate cancer metastasis. Han et al. 
reported the development of prostate cancer though AKT/mTOR 
inhibition and proposed a possible treatment strategy through 
AKT/mTOR pathway activation [3].

Russo et al. described the relationship between mTOR 
expression and intra-tumoral heterogeneity, one of the major 
characteristics of prostate cancer. This study presented mTOR 
parameter as a biomarker for intra-tumoral heterogeneity [4]. 
Walsh et al. described a regulatory complex of the androgen 
receptor and mTOR, describing its role in promoting SREBF1 
expression [5].

Bono et al. reported excellent results using a combination 
therapy of abiraterone acetate and AKT inhibitor targeting the PI3K/
AKT/mTOR pathway in metastatic CRPC patients. A randomized 
phase II study has evaluated the efficacy of adding ipatasertib, an 
AKT inhibitor in patients with and without PTEN loss [6].

L. Braglia et al. [7] also described the role of AKT inhibitors in 
the PI3K/AKT/mTOR pathway in CRPC patients with and without 
PTEN loss [7]. Lin et al. [8] reported the upregulation of FOXM1 
expression in mCPRC patients and revealed that FOXM1 targets 
AMPK/mTOR to activate the autophagy pathway, which affects 
the response to docetaxel, providing the basis for a new treatment 
strategy [8].

In recently published research, drugs or biomarkers targeting 
PI3K/AKT/mTOR pathway in CRPC patients may be used to 
establish a new treatment strategy for CRPC patients. The discovery 

and development of new drugs should be followed through further 
studies and drug development research.
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