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PIPELINE PERSPECTIVES ™

Competing with Rapamycin  
Some in the oncology community have 

questioned whether generic rapamycin, as the 
forerunner to these next-generation mTOR 
inhibitors, would be able to prove equivalence 
with these agents, thereby offering clinicians 
a low-cost therapeutic replacement. While this 
would be a boon to clinicians working under 
the confines of burgeoning healthcare costs, 
it would also be somewhat of a detriment to 
investors looking to reap the economic gains 
commonly associated with high-cost targeted 
therapies. According to Dr. Figlin, however, 
there simply isn’t enough data available right 
now to understand the full impact of substi-
tuting rapamycin for a more thoroughly vetted 
agent such as temsirolimus or RAD001. 

“I don’t think we know what the right dose 
of rapamycin would be in order to accomplish 
the same benefit as these mTOR inhibitors,” he 
said. “Also, rapamycin has demonstrated prob-
lems with immunosuppressive effects, which 
hasn’t been observed with some of these new 
agents.”

Instead, the side effect profile of the next-
generation inhibitors has generally been 
highly manageable. Commonly observed side 
effects with these agents include asthenia, 
abnormal blood counts, pulmonary infiltrates, 
and effects on glycolysis and lipid metabolism. 

Elaborating on the mTOR pathway
According to Dr. Figlin, further analysis 

of the mechanism underlying mTOR resis-
tance—specifically the role of TOR complex 
1 and 2—is an essential element of future 

research efforts into this pathway. Doing so 
will potentially allow for the design of agents 
that can circumvent resistance. 

An additional tactic for potentially exploit-
ing the pathway’s anti-tumor effects is found 
in the use of therapies directed towards 
enzymes upstream from mTOR. The enzyme 
Akt, which is essential to promoting cell sur-
vival, was found to be activated by mTOR 
inhibition in a 2006 study from Memorial 
Sloan-Kettering. The researchers observed 
that knocking out Akt-induced cell survival 
through the dual inhibition of upstream 
insulin-like growth factor and mTOR pro-
vided enhanced rapamycin-related antitumor 
activity. 

Another attractive target is found in PI3 
kinases, an enzyme often overexpressed in 
brain, breast, colon, and stomach cancers. 
In just one example of its potential value as 
a target, preclinical evidence from a team of 
researchers at the University of California, 
San Francisco, suggested that the investiga-
tional agent PI-103 blocks both the PI3 and 
mTOR kinase pathways in glioma cells. 

While these studies are certainly in their 
very early stages, they nonetheless signal the 
direction future research efforts will be 
headed. Now that the mTOR pathway has been 
verified as an effective target, the search will 
go on for ways to improve upon its initial 
promise.  JW




