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RAGE against the machine?

As Vtv data nearing in April, Promis AD bid a contender
By Randy Osborne, Staff Writer
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The clinical failure-strewn world of Alzheimer’s disease (AD) 
awaits top-line, part A results due in April from Vtv Therapeutics 
Inc.’s phase III study called Steadfast with azeliragon, an 
antagonist of the receptor for advanced glycation end products 
(RAGE), and many hope the new approach can break through 
the development wall that other drug candidates have 
splattered themselves against.

Meanwhile, Mississauga, Ontario-based Promis Neurosciences 
Inc. has what might be an even better, albeit early stage, idea 
with PMN-310. It’s taking aim at a familiar target: amyloid beta. 
But not in the usual way.

Piper Jaffray analyst Charles Duncan seems to like the 
prospects for azeliragon, brought forth by Vtv, of High Point, 
N.C., which reported earnings recently. “In these mild AD 
patients we will be looking for efficacy changes from baseline 
in cognitive and functional measures (Alzheimer’s Disease 
Assessment Scale [ADAS]-cognitive subscale and Clinical 
Dementia Rating Scale [CDR] – sum of boxes), within the 
context of favorable overall tolerability,” he wrote in a report. 
“We believe positive part A results could potentially support 
[an] NDA submission while part B advances, if clinically 
meaningful (even on just ADAS or CDR), especially given recent 
draft guidelines in AD from the FDA. We continue to be intrigued 
with RAGE antagonism as a differentiated approach in AD by 
modulating a-beta transport, inflammation, and tau protein 
phosphorylation, three potential ‘upstream’ contributors to AD 
etiology.”

The Steadfast study is a single-protocol registration experiment 
comprising two identical, independently powered studies with 
400 subjects each. The top-line readout of part B is expected 
early next year. 

Northland Capital analyst Carl Byrnes said he is “cautiously 
optimistic” about success in April, as well. “We see azeliragon 
as a major breakthrough prospect in AD treatment, with peak 
sales potential well exceeding $2 billion,” he wrote in a report.

Wall Street has heard that kind of thing before, and Elliot 
Goldstein, CEO of Promis, offered no opinion about azeliragon. 
He had plenty to say, though, about Cambridge, Mass.-based 
Biogen Inc.’s aducanumab, which targets aggregated forms 
of beta-amyloid, including soluble oligomers and insoluble 
fibrils, which can form into amyloid plaque in the brains of AD 

patients. Aducanumab is “approvable but can be improved,” 
he told BioWorld, adding that his firm owns such a would-be 
improvement that’s due to enter the clinic next year. He could 
not be more precise about the timeline “only because we’re 
starting to meet with regulators over the coming quarter and 
we’ll have a better sense of which regulatory authority we’d go 
with,” whether in Canada, the U.S. or the U.K. 

In November, Biogen offered an update on the continuing, 
phase Ib study with aducanumab. Two-year data suggest a 
persisting benefit on amyloid plaque reduction and the rate of 
clinical decline in the titration-regimen group, which received 
a gradually increased aducanumab dose. The results at two 
years in the group were consistent with the dose- and time-
dependent results observed in the treatment groups given 
a fixed-dose of 3 mg/kg, 6 mg/kg or 10 mg/kg aducanumab 
during the same time period. What’s more, outcomes from 
treatment groups that received the dosing for up to three years 
were consistent with previously reported analyses from the 
study, Biogen said, and they support the design of ongoing 
phase III experiments with the compound in early AD.

“Three years, that’s really solid information and very exciting,” 
Goldstein said, but the dose-limiting toxicity of aducanumab 
is less so. In the phase Ib long-term extension (LTE), the most 
commonly reported adverse events were headache, fall 
and amyloid-related imaging abnormalities (ARIA). Of the 
185 patients dosed, 46 experienced ARIA-E (edema). There 
were no new cases of ARIA-E in patients who continued on 
the same dose of aducanumab. The incidence of ARIA-E in 
patients switching from placebo to aducanumab in the LTE 

“If you think of the 
neurons in your brain  
like bridges, you’ve got 
to stop them from  
collapsing. You can’t get 
any traffic across.
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proved consistent with the incidence reported in the placebo-
controlled portion of the trial. Six patients experienced more 
than one episode of ARIA-E. The recurrent events matched 
up with other ARIA events reported to date, Biogen said; they 
were typically asymptomatic, and most patients continued in 
the study.  
Promis’ PMN-310 shoots for the same toxic oligomer that has 
proved to be a good target for aducanumab, though the latter 
also goes after plaque. By not doing so, Promis’ candidate may 
be dosed higher, which could mean stronger efficacy. 

BACE inhibitor pairing ahead?
The 1990s, when many AD programs began, were “the heyday 
of atherosclerosis, and the thinking was very similar to 
cardiovascular thinking,” Goldstein said. “Plaque and clumps 
of amyloid beta, which is extracellular, would be somehow 
strangling neurons and eventually killing them. Well, that’s 
just not true. It doesn’t work that way. We know there’s a host 
of neurodegenerative diseases where the root cause or driver 
of the disease is a misfolded protein,” and AD is one of them, 
he said. “It’s taken about two decades to figure that out. When 
they become toxic, the misfolding is actually a loss of energy 
and pieces of the misfolded oligomer start to become visible to 
the immune system. That’s what we target.”
Nobody else does, at least not in the same fashion, Goldstein 
said. “What’s very special about our technology – we don’t 
know of any other group that has this – is that it allows us to 
visualize and identify not only the sequence, i.e., the place 
where the four, five, six, or seven amino acids that is the target 
[are found], but the shape of that target. It’s not a line of 
amino acids just sticking out. It’s a twisted loop. We actually 
manufacture that epitope, that peptide target, and that’s what 
we immunize our animals against. So the antibodies that are 
created in mice from that target are highly selective. Then, we 
of course validate that by various means,” he said.
Promis has been busy gathering evidence. “If you look at 
cultured human neurons for hippocampus, for example, you 
watch them grow over 24 hours [and] if you put plaque in 
that system, nothing happens. If you put monomer in that 
system, nothing happens – they’re inert, they’re not toxic. 
If you put either a synthetic or, [as] in our case, [if you] use 
extracted oligomers from human AD brains in the cultures, 
within six hours the neurons are dying and within 24 hours 
they’ve disappeared. This stuff is very toxic. We also know 
that misfolded amyloid beta primes tau, and that when the 
misfolding or the toxicity of amyloid beta is stopped, at least 
in laboratory experiments, the tau is no longer corrupted. We 
think quite strongly, as do others in this field, that amyloid 
beta is upstream of tau, so it’s a good target.”

Goldstein cited three lines of attack in AD, which he predicted 
will eventually be treated by a drug cocktail. First, and 
primarily, “you’ve got to stop the dying of the neurons. Before 
any clinical symptoms occur, 10 billion or more neurons are 
lost of the 100 billion you have. If you think of the neurons 
in your brain like bridges, you’ve got to stop them from 
collapsing. You can’t get any traffic across.” 
Also, inflammation must be addressed, he said. “[It] takes on 
average 15 to 17 years from when the misfolding of amyloid 
beta starts before you get your first symptoms. We all know 
that the brain is extremely plastic in adapting. That’s a good 
thing, because it maintains function without any overt 
pathology, but that also adds to inflammation and other 
adaptive mechanisms that are protective for the brain but 
ultimately cause problems.” 
The third line of attack is “neurotransmission enhancers, for 
want of a better name for a broad category. Trying to push 
more traffic across the bridge.”
Likewise, Goldstein said, three key questions must be asked 
of any AD prospect. “How much drug you can give, how much 
gets into the brain, and when it gets into the brain, where 
does it go? Is it distracted onto monomer and plaque, so 
there’s a lot of wasted ammunition? Or is it only targeting toxic 
oligomer, like ours?” PMN-310 exhibits “absolutely no binding 
at all” to monomer and plaque, he said, and it’s most effective 
against low-molecular-weight oligomers, with 87 percent 
better binding than aducanumab.
Among other failures in the space, Kenilworth, N.J.-based 
Merck & Co. Inc. called a halt to its high-profile phase II/
III study of verubecestat, an inhibitor of beta-site amyloid 
precursor protein cleaving enzyme 1 (BACE1), after data 
monitors found “virtually no chance of finding a positive 
clinical effect” for patients with mild to moderate AD. A 
separate phase III trial in prodromal AD has been discontinued. 
BACE inhibitors “don’t work because they’re targeting an 
inert moiety and you can’t suppress a-beta monomer down to 
zero,” Goldstein said. “That’s impossible.” He said inhibiting 
BACE represents “an interesting idea” that could lead to 
a “supplemental therapy to an antibody like ours. You’ve 
got gang members running around like crazy in your head 
recruiting adolescent beta-amyloid, i.e. monomer, all the 
time. Stop the nasty things first and then shut off all the new 
recruits,” and the result of such a pairing would be a “one-two 
punch” in AD, he said. 
Meanwhile, the fizzles in AD ought not to discourage 
researchers. “For every Pfizer that drops out, there are others 
that are coming into the field,” he said. (See BioWorld Today, 
Feb. 16, 2017.) s


